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A B S T R A C T

Background

Various nerve blocks with local anaesthetic agents have been used to reduce pain aCer hip fracture and subsequent surgery. This review
was published originally in 1999 and was updated in 2001, 2002, 2009 and 2017.

Objectives

This review focuses on the use of peripheral nerves blocks as preoperative analgesia, as postoperative analgesia or as a supplement
to general anaesthesia for hip fracture surgery. We undertook the update to look for new studies and to update the methods to reflect
Cochrane standards.

Search methods

For the updated review, we searched the following databases: the Cochrane Central Register of Controlled Trials (CENTRAL; 2016, Issue 8),
MEDLINE (Ovid SP, 1966 to August week 1 2016), Embase (Ovid SP, 1988 to 2016 August week 1) and the Cumulative Index to Nursing and
Allied Health Literature (CINAHL) (EBSCO, 1982 to August week 1 2016), as well as trial registers and reference lists of relevant articles.

Selection criteria

We included randomized controlled trials (RCTs) involving use of nerve blocks as part of the care provided for adults aged 16 years and
older with hip fracture.

Data collection and analysis

Two review authors independently assessed new trials for inclusion, determined trial quality using the Cochrane tool and extracted data.
When appropriate, we pooled results of outcome measures. We rated the quality of evidence according to the GRADE Working Group
approach.

Main results

We included 31 trials (1760 participants; 897 randomized to peripheral nerve blocks and 863 to no regional blockade). Results of eight trials
with 373 participants show that peripheral nerve blocks reduced pain on movement within 30 minutes of block placement (standardized

mean di�erence (SMD) -1.41, 95% confidence interval (CI) -2.14 to -0.67; equivalent to -3.4 on a scale from 0 to 10; I2 = 90%; high quality
of evidence). E�ect size was proportionate to the concentration of local anaesthetic used (P < 0.00001). Based on seven trials with 676

participants, we did not find a di�erence in the risk of acute confusional state (risk ratio (RR) 0.69, 95% CI 0.38 to 1.27; I2 = 48%; very
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low quality of evidence). Three trials with 131 participants reported decreased risk for pneumonia (RR 0.41, 95% CI 0.19 to 0.89; I2 = 3%;
number needed to treat for an additional beneficial outcome (NNTB) 7, 95% CI 5 to 72; moderate quality of evidence). We did not find a
di�erence in risk of myocardial ischaemia or death within six months, but the number of participants included was well below the optimal
information size for these two outcomes. Two trials with 155 participants reported that peripheral nerve blocks also reduced time to first

mobilization aCer surgery (mean di�erence -11.25 hours, 95% CI -14.34 to -8.15 hours; I2 = 52%; moderate quality of evidence). One trial
with 75 participants indicated that the cost of analgesic drugs was lower when they were given as a single shot block (SMD -3.48, 95% CI
-4.23 to -2.74; moderate quality of evidence).

Authors' conclusions

High-quality evidence shows that regional blockade reduces pain on movement within 30 minutes aCer block placement. Moderate-quality
evidence shows reduced risk for pneumonia, decreased time to first mobilization and cost reduction of the analgesic regimen (single shot
blocks).

P L A I N   L A N G U A G E   S U M M A R Y

Local anaesthetic nerve blocks for people with a hip fracture

Background: Peripheral nerve blocks consist of an injection of local anaesthetics close to the nerves to transiently block pain transmission
to the brain. This review examined evidence from randomized controlled trials that evaluated the use of peripheral nerve blocks to manage
pain for people with a hip fracture.

Search dates: This is an update of a previously published review. We updated the search in August 2016.

Study characteristics: We included 31 trials (1760 adult participants: 897 randomized to peripheral nerve blocks and 863 to no regional
blockade) performed in various countries and published between 1980 and 2016.

Study funding sources: Trials were funded by a charitable organization (n = 3), by a governmental organization (n = 1) or by departmental
resources (n = 5), or did not specify the source of funding.

Key results: Compared with other modes of analgesia, peripheral nerve blocks used to treat hip fracture pain reduce pain on movement
better within 30 minutes (equivalent to a di�erence of -3.4 on a scale from 0 to 10 between the two analgesic regimens). The risk of
pneumonia is also reduced when peripheral nerve blocks are used to treat hip fracture pain. For every 7 people with a hip fracture, one less
person will su�er from pneumonia. Studies noted no major complications related to peripheral nerve blocks and reported reduced time
to first mobilization aCer hip fracture surgery (approximately 11 hours earlier). We did not identify enough trial participants to determine
if regional blockade makes a di�erence in terms of acute confusion, myocardial ischaemia and death within six months aCer surgery.
Peripheral nerve block given as a single injection led to reduced cost of analgesic drugs.

Quality of evidence: We rated the quality of evidence as high for reduction of pain on movement within 30 minutes, and as moderate
for pneumonia, time to first mobilization and costs of analgesic drugs. We would need more information before we could draw final
conclusions on e�ects of peripheral nerve blocks on the risk of acute confusional state, myocardial ischaemia and mortality.
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Summary of findings for the main comparison.   Peripheral nerve blocks for hip fracture

Peripheral nerve blocks for hip fracture

Patient or population: patients with hip fracture
Settings: trials performed in Argentina (n = 1), Austria (n = 1), Chile (n = 1), China (n = 2), Denmark (n = 2), France (n = 2), Geece (n = 3), Germany (n = 1), India (n = 1), Iran (n
= 1), Ireland (n = 1), Israel (n = 1), Korea (n = 1), South Africa (n = 1), Spain (n = 2), Sweden (n = 1), Thailand (n = 1), Turkey (n = 2), United Kingdom (n = 5) and United States of
America (n = 1)
Intervention: peripheral nerve blocks
Comparison: systemic analgesia

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Systemic analge-
sia

Peripheral nerve blocks

Relative ef-
fect
(95% CI)

Number of
participants
(studies)

Quality of the evi-
dence
(GRADE)

Comments

Pain on move-
ment at 30 min-
utes after block
placement 
Follow-up: 20-30
minutes

  Mean pain on movement at 30 minutes after block
placement in the intervention groups was
1.41 standard deviations lower 
(2.14 to 0.67 lower)

  373
(8 studies)

⊕⊕⊕⊕

high a,b,c,d,e,f,g,h,i

Equivalent to
- 3.4 on a
scale from
0 to 10

Study population

198 per 1000 136 per 1000 
(75 to 251)

Low

150 per 1000 104 per 1000 
(57 to 190)

High

Acute confusional
state

250 per 1000 172 per 1000 
(95 to 317)

RR 0.69 
(0.38 to 1.27)

676
(7 studies)

⊕⊝⊝⊝
very low
c,f,h,j,k,l,m,n

 

Myocardial is-
chaemia

Study population RR 0.2 
(0.03 to 1.42)

20
(1 study)

⊕⊝⊝⊝  
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500 per 1000 100 per 1000 
(15 to 710)

Low

100 per 1000 20 per 1000 
(3 to 142)

High

500 per 1000 100 per 1000 
(15 to 710)

very low
b,c,j,m,n,o,p,q

Study population

269 per 1000 110 per 1000 
(51 to 239)

Low

50 per 1000 20 per 1000 
(9 to 44)

High

Pneumonia

200 per 1000 82 per 1000 
(38 to 178)

RR 0.41 
(0.19 to 0.89)

131
(3 studies)

⊕⊕⊕⊝
moderate
c,f,h,k,l,n,r,s,t

 

Study population

98 per 1000 70 per 1000 
(33 to 149)

Low

25 per 1000 18 per 1000 
(9 to 38)

High

Death 
Follow-up: 0-6
months

150 per 1000 108 per 1000 
(51 to 228)

RR 0.72 
(0.34 to 1.52)

316
(7 studies)

⊕⊕⊝⊝

low c,f,m,n,o,q,s,u

 

C
o
ch
ra
n
e

L
ib
ra
ry

T
ru
ste

d
 e
v
id
e
n
ce
.

In
fo
rm

e
d
 d
e
cisio

n
s.

B
e
tte

r h
e
a
lth

.

  

C
o

ch
ra

n
e D

a
ta

b
a

se o
f S

ystem
a

tic R
e

vie
w

s



P
e
rip

h
e
ra
l n
e
rv
e
 b
lo
ck
s fo

r h
ip
 fra

ctu
re
s (R

e
v
ie
w
)

C
o

p
yrig

h
t ©

 2017 T
h

e C
o

ch
ra

n
e C

o
lla

b
o

ra
tio

n
. P

u
b

lish
ed

 b
y Jo

h
n

 W
ile

y &
 S

o
n

s, Ltd
.

5

Time to first mo-
bilisation

  Mean time to first mobilisation in intervention
groups was
11.25 hours lower 
(14.34 to 8.15 lower)

  155
(2 studies)

⊕⊕⊕⊝
moderate
a,c,d,e,h,k,n,p,s,v,w

 

Cost of analgesic
regimens for sin-
gle shot blocks

  Mean cost of analgesic regimens for single shot
blocks in intervention groups was
3.48 standard deviations lower 
(4.23 to 2.74 lower)

  75
(1 study)

⊕⊕⊕⊝
moderate
a,c,l,n,p,q,s,v

 

The corresponding risk (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; RR: risk ratio

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate
Very low quality: We are very uncertain about the estimate

a50% or more of studies were rated as having unclear or high risk for allocation concealment or blinding of outcome assessor
bWe did not downgrade the evidence on inconsistency because we found a reasonable explanation for heterogeneity
cDirect comparisons in studies performed on the population of interest and the outcome measured is not a surrogate marker
dOptimal information size achieved
eWide confidence interval around e�ect size
fNo evidence of publication bias, or applying a correction for the possibility of one would not modify the conclusion
gLarge e�ect size (SMD > 0.8)
hNo study used ultrasound guidance, which could have increased success rate of blocks
iE�ect size was proportional to the concentration of local anaesthetic used in lidocaine equivalent
j75% of studies or more were judged at unclear or high risk of bias for allocation concealment or blinding of outcome assessor
kModerate amount of heterogeneity or clinical heterogeneity
lOptimal information size not achieved
mNo evidence of a large e�ect
nNo evidence of a dose response
oEstimate included both absence of e�ect and important benefit
pCould not be assessed
qNo evidence of confounding factors that would justify upgrading
rGroups heterogenous for preoperative characteristics
sNo heterogeneity or ≤ 25%
tWe upgraded the level of evidence by one owing to a large e�ect size (RR < 0.5)
uWe did not downgrade for risk of bias
vWe upgraded the level of evidence on the basis of a large e�ect size (equivalent to SMD > 0.8)
wWe upgraded the level of evidence on the basis of a large e�ect size (equivalent to SMD of -1.87)
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B A C K G R O U N D

Description of the condition

Among women aged 55 years and older in the USA, the Nationwide
Inpatient Sample (NIS) for 2000 to 2010 reported 4.9 million
hospitalizations for osteoporotic fractures (2.6 million for hip
fractures), 2.9 million for myocardial infarction, 3.0 million for
stroke and 0.7 million for breast cancer (Singer 2015). Osteoporotic
fractures accounted for more than 40% of hospitalizations for these
four outcomes, with an age-adjusted rate of 1124 admissions per
100,000 person-years. The annual total population facility-related
hospital cost was highest for hospitalizations due to osteoporotic
fractures (USD 5.1 billion), followed by myocardial infarction (USD
4.3 billion), stroke (USD 3.0 billion) and breast cancer (USD 0.5
billion) (Singer 2015). Costs of care for hip fractures are high
and, when both acute care and the care needed for subsequent
dependency were included, exceeded GBP 2 billion in 2012 for
the UK as a whole. That same year, the overall rate of return
home by 30 days was 44.6% in the UK (http://www.nhfd.co.uk/20/
hipfractureR.nsf/). In the USA, from 2003 to 2005, 5.3% (95%
confidence interval (CI) 5.2% to 5.4%) of patients with hip fracture
returned home in 30 days , and 52.8% of patients with hip fracture
(95% CI 52.5% to 53.2%) were discharged to a skilled nursing facility
(Brauer 2009). Hip fractures reduce life expectancies when they
occur in individuals over 50 years of age. Pooled data from cohort
studies revealed that the relative hazard for all-cause mortality
during the first three months aCer hip fracture was 5.75 (95% CI 4.94
to 6.67) in women and 7.95 (95% CI 6.13 to 10.30) in men (Haentjens
2010).

The term 'hip fracture' refers to a fracture of the proximal femur
down to about 5 cm below the lower border of the lesser trochanter.

Description of the intervention

Regional blockade refers to injection of local anaesthetics around
neural structures to transiently prevent pain transmission to the
brain and may also produce motor blockade of the muscle in a
specific area, depending on the type and concentration of local
anaesthetic used. Local anaesthetics can be used at the spine
level (neuraxial block = epidural or spinal) or around the nerves
outside the spine (plexus blocks or peripheral nerve blocks).
Local anaesthetic may also be infiltrated directly into wound
tissues. All of these blocks can be given as single injections or by
continuous infusion through a catheter to prolong their beneficial
e�ects. Regional blockade may be used as a replacement for
general anaesthesia during surgery, as adjunctive treatment for
preoperative and postoperative pain or to decrease the use of
intraoperative systemic drugs during general anaesthesia. Use of
regional blockade as a replacement for general anaesthesia is
treated in another review (Guay 2016).

How the intervention might work

Most hip fractures occur in an elderly population; more than 30%
of individuals are 85 years of age or older (Brauer 2009). Opioid-
related respiratory depression may result in severe brain damage or
death (Lee 2015). By reducing the quantity of opioids used before,
during and aCer surgery (Guay 2006), regional blockade may
improve the mobility of persons with hip fracture (Saunders 2010),
potentially facilitating person's participation in rehabilitation.

Why it is important to do this review

Despite their claim advantages, peripheral nerve blocks still are
not widely used for people with hip fracture (Haslam 2013). We
therefore decided to re-evaluate the beneficial/harmful e�ects of
peripheral nerve blocks for hip fracture.

This is an update of a previously published review (Parker 2002).

O B J E C T I V E S

This review focuses on the use of peripheral nerve blocks
as preoperative analgesia, as postoperative analgesia or as a
supplement to general anaesthesia for hip fracture surgery. We
undertook the update to look for new studies and to update the
methods to reflect Cochrane standards.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all randomized controlled trials comparing
peripheral nerve blocks inserted preoperatively, operatively or
postoperatively versus no regional blockade (control group).

We excluded quasi-randomized trials (e.g. alternation).

Types of participants

We included adults aged 16 years of age and older with a proximal
femoral fracture (hip fracture).

Types of interventions

Peripheral nerve blocks of any type versus no regional blockade
added to general or neuraxial anaesthesia.

Types of outcome measures

Primary outcomes

1. Pain (study author's scale) at rest and on movement 30 minutes
aCer block placement and at 6 to 8, 24, 48 and 72 hours aCer
surgery

2. Acute confusional state (study author's definition and time
points)

3. Myocardial infarction (study author's definition and time points)

Secondary outcomes

1. Pneumonia (study author's definition and time points)

2. Mortality (all death from any cause at any time points chosen by
study authors)

3. Time to first mobilization aCer surgery

4. Costs of analgesic regimens (at any time points chosen by study
authors)

5. Pressure sores (study author's definition and time points)

6. Number of participants transfused in hospital

7. Myocardial ischaemia (study author's definition and time
points)

8. Opioid consumption in hospital up to 48 hours

9. Wound infection (study author's definition in hospital)

10.Participant satisfaction (study author's scale)

Peripheral nerve blocks for hip fractures (Review)
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11.Complications related to pain treatment in hospital

Search methods for identification of studies

Electronic searches

We searched the Cochrane Central Register of Controlled Trials
(CENTRAL; 2016, Issue 8), MEDLINE (Ovid SP, 1966 to August week
1 2016), Embase (Ovid SP, 1988 to August week 1 2016) and the
Cumulative Index to Nursing and Allied Health Literature (CINAHL)
(EBSCO, 1982 to August week 1 2016). We applied no language or
publication status restrictions.

For MEDLINE (Ovid SP), we designed a subject-specific search
strategy and used this as a basis for search strategies used
in Embase, CENTRAL and CINAHL. When appropriate, we
supplemented the search strategy with search terms used to
identify randomized controlled trials. All search strategies can be
found in Appendix 1.

Searching other resources

We also looked at http://www.clinicaltrials.gov (May
2015), http://isrctn.org (May 2015), http://www.umin.ac.jp/
ctr/index.htm (May 2015), http://www.anzctr.org.au (May
2015), http://www.trialregister.nl/ (May 2015) and
http://apps.who.int/trialsearch/ (May 2015) to identify
trials in progress. We screened the reference
lists of all studies retained (during data
extraction) and from the recent meta-analysis
and reviews related to the topic (June
2015). We also screened conference proceedings
of anaesthesiology societies for 2012, 2013 and
2014, published in three major anaesthesiology
journals: British Journal of Anaesthesiology (May
2015), European Journal of Anaesthesiology (May
2015) and Regional Anesthesia and Pain Medicine
(May 2015). We looked for abstracts on
the website of the American Society of
Anesthesiologists for the same years (2012 to
2014; http://www.asaabstracts.com/strands/asaabstracts/
search.htm;jsessionid=4A977E1C98F0AE8995CFF248FE862490)
(May 2015).

Data collection and analysis

Selection of studies

Two review authors (JG and SK) independently assessed
potentially eligible trials for inclusion. We resolved disagreements
by discussion.

Data extraction and management

At least two review authors (JG and SK) independently extracted
data for the outcomes listed above for all new trials and resolved
di�erences through discussion. For trials included in the previously
published version (Parker 2002), one review author (JG) double-
checked all data against the original articles. When we were unable
to extract the data in any form, we contacted the study authors for
whom we could find an email address.

Assessment of risk of bias in included studies

Two review authors (JG and SK) evaluated all included studies for
risk of bias using the Cochrane tool (Higgins 2011) and entered this

information into RevMan. We resolved all di�erences by discussion.
When reports did not provide enough information, we judged the
item as unclear.

Measures of treatment e:ect

We presented results as risk ratio (RR) or risk di�erence (RD) along
with the 95% confidence interval (95% CI) for dichotomous data,
and as mean di�erence (MD) and 95% CI for continuous data. If
some of the continuous data were given on di�erent scales, or
when results were not provided as mean and standard deviation
(SD) (therefore extracted as P values), we produced the results
as standardized mean di�erence (SMD) and 95% CI. For SMD, we
considered 0.2 a small e�ect, 0.5 a medium e�ect and 0.8 a large
e�ect (Pace 2011). When data showed an e�ect, we calculated
the number needed to treat for an additional beneficial outcome
(NNTB) or the number needed to treat for an additional harmful
outcome (NNTH) using the odds ratio. We provided results for
dichotomous data as RR as oCen as was feasible, as the odds ratio
(OR) is not easily understood by clinicians (Deeks 2002; McColl
1998). We used OR for calculation of NNTB and NNTH (http://
www.nntonline.net/visualrx/), as this value is less likely to be
a�ected by the side (benefit or harm) on which data are entered
(Cates 2002; Deeks 2002). When we noted no e�ect, we calculated
the optimal information size to make sure that enough participants
were included in the retained studies to justify a conclusion on
the absence of e�ect (Pogue 1998) (http://www.stat.ubc.ca/˜rollin/
stats/ssize/b2.html). We considered a di�erence of 25% (increase or
decrease) as the minimal clinically relevant di�erence.

Unit of analysis issues

We included only parallel-group trials. If a trial included more than
two groups, we fused two groups (by using the appropriate formula
for adding standard deviations when required) when we thought
that they were equivalent according to the criteria chosen a priori
for heterogeneity exploration; we separated them and split the
control group in half if we thought that they were di�erent.

Dealing with missing data

We contacted study authors to ask for apparently missing data.
We did not consider medians as equivalent to means. Instead, we
used the P value and the number of participants included in each
group to calculate the e�ect size. We did not use imputed results.
We entered data as intention-to-treat (ITT) as much as was feasible.
If this was not possible, we entered the data on a per-protocol basis.

Assessment of heterogeneity

We considered clinical heterogeneity before pooling results and
examined statistical heterogeneity before carrying out any meta-

analysis. We quantified statistical heterogeneity by using the I2

statistic with data entered in the way (benefit or harm) that yielded
the lowest amount. We qualified the amount as low (< 25%),
moderate (50%) or high (75%), depending on the value obtained for

the I2 statistic (Higgins 2003).

Assessment of reporting biases

We examined publication bias by using a funnel plot, then
performed Duval and Tweedie’s trim and fill technique for each
outcome. When publication bias is present, this technique yields an
adjusted point of estimate that takes into account the number of
theoretically missing studies.
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Data synthesis

We analysed the data using RevMan 5.3 and ComprehensiveMeta-
Analysis Version 2.2.044 (www.Meta-Analysis.com) with fixed-e�ect

(I2 ≤ 25%) or random-e�ects models (I2 > 25%). We presented
study characteristics in relevant tables (Characteristics of included
studies; Characteristics of excluded studies; Characteristics of
ongoing studies). We presented risk of bias assessments in graphs
and results for each comparison as forests plots or as a narrative
review (comparisons with fewer than two available trials or with a
high level of heterogeneity aCer heterogeneity exploration).

Subgroup analysis and investigation of heterogeneity

We focused specifically on comparisons with more than a small

amount of heterogeneity (I2 > 25%) (Higgins 2003) and explored
heterogeneity by using Egger’s regression intercept (to assess
the possibility of a small-study e�ect; Rucker 2011); by visually
inspecting forest plots with trials placed in order according to
a specific moderator, by subgrouping (categorical moderator) or
by meta-regression (continuous moderator). We considered the
following factors when exploring heterogeneity: type of block
(psoas compartment, fascia iliaca, femoral nerve (we considered
three-in-one and triple nerve blocks as femoral nerve blocks),
femoral lateral cutaneous, obturator etc.), single shot versus
continuous block (and duration of use), technique of localization
(landmark, nerve stimulator or ultrasound), local anaesthetic
concentration in lidocaine equivalent (calculated as follows:
lidocaine = 1, bupivacaine = 4, chloroprocaine = 1.5, dibucaine
= 4, etidocaine = 4, levobupivacaine = 3.9, mepivacaine = 0.8,
prilocaine = 0.9, procaine = 0.5, ropivacaine = 3 and tetracaine =
4) (Berde 2009), time when the block was performed in relation
to surgery, ages of participants included, American Society of
Anesthesiologists (ASA) physical status of participants, year the
study was published, delay from fracture (or hospital admission)
to surgery, percentage of female participants, percentage of
arthroplasty among participants and route of analgesia in the
control group.

Sensitivity analysis

We performed a sensitivity analysis that was based on risk of bias
of the study or, if a study was a clear outlier as long as a reason
di�erentiating this study from the other studies could be found.

Quality of evidence and summary of findings

We used the principles of the GRADE approach (Guyatt 2008;
Guyatt 2011) to assess the quality of the body of evidence
associated with all of our primary outcomes (pain on movement 30
minutes aCer block placement, acute confusional state, myocardial
infarction, pneumonia, death, time to first mobilization and cost

of analgesic regimen for single shot blocks) and constructed
Summary of findings for the main comparison using GradePro
(http://tech.cochrane.org/revman/gradepro). For risk of bias, we
judged the quality of the evidence as presenting low risk of bias
when most information came from studies at low risk of bias; we
downgraded quality by one level when most information came
from studies at high or unclear risk of bias (allocation concealment
and blinding of outcome assessors) and by two levels when the
proportion of information from studies at high risk of bias was
su�icient to a�ect interpretation of results. For inconsistency, we

downgraded the quality of evidence by one when the I2 statistic was
50% or higher without satisfactory explanation, and by two levels

when the I2 statistic was 75% or higher without an explanation.
We considered clinical heterogeneity as a factor for inconsistency.
We did not downgrade the quality of evidence for indirectness, as
all outcomes were based on direct comparisons, were performed
on the population of interest and were not surrogate markers
(Guyatt 2011a). For imprecision (Guyatt 2011b), we downgraded the
quality of evidence by one when the CI around the e�ect size was
large or overlapped with absence of e�ect and failed to exclude
an important benefit or harm (when the number of participants
was lower than the optimal information size); and we downgraded
quality by two levels when the CI was very wide and included
both appreciable benefit and harm. For publication bias, we
downgraded the quality of evidence by one when correcting for the
possibility of publication bias as assessed by Duval and Tweedie’s
fill and trim analysis changed the conclusion. We upgraded the
quality of evidence by one when the e�ect size was large (RR ≤ 0.5 or
≥ 2.0), and by two when the e�ect size was very large (RR ≤ 0.2 or ≥
5) (Guyatt 2011c). We applied the same rules for OR when the basal
risk was less than 20%. For SMD, we used 0.8 as the cuto� point
for a large e�ect (Pace 2011). We also upgraded the quality by one
when we found evidence of a dose-related response. The quality
was upgraded by one when a possible e�ect of confounding factors
would reduce a demonstrated e�ect or suggest a spurious e�ect if
results show no e�ect. When the quality of the body of evidence
is high, further research is very unlikely to change our confidence
in the estimate of e�ect. When the quality is moderate, further
research is likely to have an important impact on our confidence
in the estimate of e�ect and may change the estimate. When the
quality is low, further research is very likely to have an important
impact on our confidence in the estimate of e�ect and is likely to
change the estimate. When the quality is very low, any estimate of
e�ect is very uncertain (Guyatt 2008).

R E S U L T S

Description of studies

Results of the search

Details of the search for this update can be found in Figure 1.
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Figure 1.   Flow diagram for this update. n: number.
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Included studies

We included 31 trials with 1760 participants: 897 randomized to
regional blockade and 863 to no regional blockade. Trials published
between 1980 and 2016 were funded by a charitable organization
(n = 3; Beaudoin 2013; Cuvillon 2007; Foss 2007), by a governmental
organization (n = 1; Nie 2015) or by departmental resources (n = 5;
Domac 2015; Gille 2006; Jones 1985; Kullenberg 2004; Luger 2012).
Remaining trials did not specify the source of funding. Trials were
performed in Argentina (n = 1; Godoy 2010), Austria (n = 1; Luger
2012), Chile (n = 1; Altermatt 2013), China (n = 2; Graham 2008; Nie
2015), Denmark (n = 2; Foss 2007; Spansberg 1996), France (n = 2;
Cuvillon 2007; Murgue 2006), Greece (n = 3; Antonopoulou 2006;
Diakomi 2014; Mouzopoulos 2009), Germany (n = 1; Gille 2006),
India (n = 1; Jadon 2014), Iran (n = 1; Mossafa 2005), Ireland (n
= 1; Szucs 2012), Israel (n = 1; Chudinov 1999), Korea (n = 1; Yun
2009), South Africa (n = 1; White 1980), Spain (n = 2; De La Tabla
2010; Segado Jimenez 2009), Sweden (n = 1; Kullenberg 2004),
Thailand (n = 1; Iamaroon 2010), Turkey (n = 2; Domac 2015; Tuncer
2003), United Kingdom (n = 5; Coad 1991; Fletcher 2003; Haddad
1995; Hood 1991; Jones 1985) and United States of America (n =
1; Beaudoin 2013). Participants were aged from 59.2 to 88 years
(mean or median age of participants included in retained studies)
and had an American Society of Anesthesiologists (ASA) physical
status between 1.75 and 2.87; the proportion of females included
varied between 27% and 95%. The proportion of arthroplasty
varied between 0 and 82.5%. Delay from admission to surgery
varied between 11 and 283 hours.

Blocks performed included a femoral nerve block (femoral or three-
in-one block or triple nerve block) (Beaudoin 2013; Coad 1991;
Cuvillon 2007; De La Tabla 2010; Fletcher 2003; Gille 2006; Graham
2008; Haddad 1995; Iamaroon 2010; Jadon 2014; Kullenberg
2004; Luger 2012; Murgue 2006; Spansberg 1996; Szucs 2012;
Tuncer 2003), a femoral nerve block plus an infiltration above
the iliac crest (Hood 1991), a fascia iliaca compartment block
(Diakomi 2014; Domac 2015; Foss 2007; Godoy 2010; Mossafa 2005;
Mouzopoulos 2009; Nie 2015; Yun 2009), a lateral cutaneous nerve
block (Coad 1991; Jones 1985), a lateral cutaneous nerve block
plus an obturator nerve block (Segado Jimenez 2009), an obturator
nerve block (Segado Jimenez 2009) and a psoas compartment
block (Altermatt 2013; Chudinov 1999; White 1980). Blocks were
single shot blocks or continuous blocks (infusion or repeated)
(Altermatt 2013; Chudinov 1999; Cuvillon 2007; De La Tabla 2010;
Gille 2006; Luger 2012; Mouzopoulos 2009; Nie 2015; Spansberg
1996; Szucs 2012; Tuncer 2003) given for a duration ranging from
15 to 92 hours. Techniques of localization used for peripheral nerve
blocks included loss of resistance (Chudinov 1999), use of nerve
stimulator (Cuvillon 2007; Gille 2006; Graham 2008; Hood 1991;
Iamaroon 2010; Jadon 2014; Kullenberg 2004; Spansberg 1996;
Szucs 2012; Tuncer 2003), paraesthesia (Haddad 1995), ultrasound
(Beaudoin 2013; De La Tabla 2010; Luger 2012) and landmarks
(Coad 1991; Diakomi 2014; Domac 2015; Fletcher 2003; Foss 2007;

Godoy 2010; Jones 1985; Mossafa 2005; Mouzopoulos 2009; Nie
2015; Segado Jimenez 2009; White 1980). Investigators performed
blocks before surgery (Altermatt 2013; Beaudoin 2013; Chudinov
1999; De La Tabla 2010; Diakomi 2014; Domac 2015; Fletcher 2003;
Foss 2007; Gille 2006; Godoy 2010; Graham 2008; Haddad 1995;
Iamaroon 2010; Jadon 2014; Kullenberg 2004; Luger 2012; Mossafa
2005; Mouzopoulos 2009; Murgue 2006; Szucs 2012; Yun 2009),
intraoperatively (Hood 1991; Spansberg 1996; Tuncer 2003; White
1980) or aCer surgery (Coad 1991; Cuvillon 2007; Jones 1985; Nie
2015; Segado Jimenez 2009). Concentrations of local anaesthetic
used in the lidocaine equivalent ranged from 5 to 22.5 mg/mL.

Details of the blocks and of anaesthetic techniques used for the
surgery are included in Table 1.

Excluded studies

We excluded 26 studies (Characteristics of excluded studies)
because they were not randomized controlled trials (n = 3; Fujihara
2013; Irwin 2012; Luger 2012), included no outcomes of interest
for this review (n = 2; Bölükbasi 2013; Hwang 2015), studied
a di�erent population (n = 6; Durrani 2013; McRae 2015; Mutty
2007; Schiferer 2007; Segado Jimenez 2010; Sia 2004) or studied
a di�erent intervention (n = 15; Bech 2011; Foss 2007; Ghimire
2015; Gorodetskyi 2007; Hussain 2014; Kang 2013; Mannion 2005;
Manohara 2015; Marhofer 1998; Matot 2003; Piangatelli 2004;
Reavley 2015; Scheinin 2000; Turker 2003; Van Leeuwen 2000).

Studies awaiting classification

We have no studies awaiting classification.

Ongoing studies

We found 19 ongoing trials (ACTRN12609000526279;
EUCTR2006-004001-26-GB; EUCTR2008-004303-59-SE;
EUCTR2010-023871-25-GB; EUCTR2015-000078-36-DK;
ISRCTN07083722; ISRCTN46653818; ISRCTN75659782;
ISRCTN92946117; NCT00749489; NCT01052974; NCT01219088;
NCT01547468; NCT01593319; NCT01638845; NCT01904071;
NCT02381717; NCT02406300; NCT02433548). (See Characteristics
of ongoing studies.)

Risk of bias in included studies

We rated randomization as presenting high risk for two of the
included studies because investigators provided no details on
how randomization was performed and numbers of participants
di�ered highly between groups (Antonopoulou 2006; De La
Tabla 2010). We rated eight other studies as having unclear
risk for randomization because the report provided no details
(Altermatt 2013; Chudinov 1999; Coad 1991; Domac 2015; Mossafa
2005; Segado Jimenez 2009; Tuncer 2003; White 1980) (see
Characteristics of included studies; Figure 2; Figure 3).
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.   (Continued)

 
Allocation

We rated allocation concealment as introducing unclear or high
risk of bias for less than 50% of the studies (see Characteristics of
included studies; Figure 2; Figure 3).

Blinding

We judged blinding of outcome assessors as appropriate for less
than 50% of the studies (see Characteristics of included studies;
Figure 2; Figure 3).

Incomplete outcome data

We rated most studies as having low risk of attrition bias (see
Characteristics of included studies; Figure 2; Figure 3).

Selective reporting

We rated no studies as having high risk of bias for this item (see
Characteristics of included studies; Figure 2; Figure 3).

Other potential sources of bias

We rated only one study (Foss 2007) as having high risk of bias
for other potential sources of bias because participants in the
block group had higher pain scores on admission (P = 0.04) (see
Characteristics of included studies; Figure 2; Figure 3).

E:ects of interventions

See: Summary of findings for the main comparison Peripheral
nerve blocks for hip fracture

Primary outcomes

1. Pain

1.1 Pain on movement and at rest within 30 minutes a>er block
placement

We did not retain data from two studies for this analysis. Jadon 2014
evaluated pain scores during positioning for spinal anaesthesia
five minutes aCer a femoral nerve block performed with a nerve
stimulator and 20 mL of a solution containing 15 mL of lidocaine
2% and 5 mL of distilled water. Parkinson 1989 reported that
at five minutes aCer a femoral nerve block with lidocaine-HCl
and a nerve stimulator, only 6 and 11 participants out of 20
would have a complete or partial femoral nerve block, and 15
minutes would be required for a complete or partial femoral
nerve block in all participants. Mossafa 2005 evaluated pain scores
during positioning for spinal anaesthesia five minutes aCer a
fascia iliaca block with 20 mL of lidocaine 1.5%. Although some
e�ects on pain scores can be seen at 10 minutes aCer a fascia
iliaca block with lidocaine, maximal e�ects are more likely to
occur aCer 30 minutes or later (Dochez 2014; Gozlan 2005). We
retained eight trials (Diakomi 2014; Domac 2015; Foss 2007; Gille
2006; Iamaroon 2010; Murgue 2006; Szucs 2012; Yun 2009) that
included 373 participants evaluating pain on movement within 30
minutes aCer block placement: at 15 minutes (femoral nerve block
with bupivacaine and nerve stimulator, pain during positioning
for spinal anaesthesia; Iamaroon 2010), at 20 minutes (fascia
iliaca with landmarks and ropivacaine, pain during positioning
for spinal anaesthesia, Diakomi 2014; fascia iliaca block with
landmarks and ropivacaine, pain during positioning for spinal
anaesthesia, Yun 2009; femoral nerve block with a nerve stimulator
and mepivacaine, pain during transfer on the radiological table
for the X-ray, Murgue 2006), at 30 minutes (fascia iliaca block
with landmarks and mepivacaine, pain during passive elevation of
the leg at 15 degrees, Foss 2007; non-stimulating femoral nerve
catheter with prilocaine inserted with a nerve stimulator, pain
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with passive anteflexion of the hip at 30 degrees, Gille 2006; non-
stimulating femoral nerve catheter with bupivacaine inserted with
a nerve stimulator, pain with passive anteflexion of the hip at
30 degrees, Szucs 2012) or aCer 30 minutes (fascia iliaca with
mixture of lidocaine and bupivacaine for pain during positioning
for spinal > 30 minutes, Domac 2015). Pain scores were lower
with regional blockade (standardized mean di�erence (SMD) -1.41,

95% confidence interval (CI) -2.14 to -.067; I2 = 90%; Analysis
1.1). On the basis of the standard deviation in the control group
of a study at low risk of bias (Diakomi 2014: 2.4), this was
equivalent to -3.4 on a scale from 0 to 10. Egger's regression
intercept showed the possibility of a small-study e�ect as a source
of heterogeneity (P = 0.02). Duval and Tweedie's trim and fill
analysis showed no evidence of publication bias. Investigators
in one study may have performed the evaluation before the
e�ect of the local anaesthetic took place in most participants (15
minutes; Iamaroon 2010). When a femoral nerve block using a nerve
stimulator is performed with bupivacaine, the median onset time
for a complete sensory and motor block would be 30 minutes (5
to 95 percentiles; 15 to 45 minutes; Cuvillon 2009). Excluding this
study (Iamaroon 2010) and one study that did not provide the exact
concentration of local anaesthetic injected (Murgue 2006) led to
an e�ect size that was correlated with the concentration of local
anaesthetic used in lidocaine equivalent (P < 0.00001; Figure 4).

We calculated equivalences as mentioned in the methods section
(i.e. lidocaine = 1, bupivacaine = 4, chloroprocaine = 1.5, dibucaine
= 4, etidocaine = 4, levobupivacaine = 3.9, mepivacaine = 0.8,
prilocaine = 0.9, procaine = 0.5, ropivacaine = 3 and tetracaine =
4) (Berde 2009). Therefore, for Diakomi 2014, the concentration in
lidocaine equivalent was calculated as 15 mg/mL (ropivacaine 0.5%
or ropivacaine 5 mg/mL multiplied by 3 = 15 mg/mL). For Domac
2015, the concentration in lidocaine equivalent was calculated as
20 mg/mL (mixture of 15 mL bupivacaine 0.5% or bupivacaine 5 mg/
mL multiplied by 4 = 20 mg/mL and 2% lidocaine or lidocaine 20
mg/mL). For Foss 2007, the equivalence was calculated as 8 mg/
mL (mepivacaine 1% or mepivacaine 10 mg/mL multiplied 0.8 =
8 mg/mL). For Gille 2006, the lidocaine equivalent was calculated
as 9 mg/mL (1% prilocaine or prilocaine 10 mg/mL multiplied by
0.9 = 9 mg/mL). For Szucs 2012, the equivalence was calculated as
20 mg/mL (10 mL of 2% lidocaine or lidocaine 20 mg/mL and 10
mL of 0.5% bupivacaine or bupivacaine 5 mg/mL multiplied by 4 =
20 mg/mL). For Yun 2009, the equivalence was calculated as 11.25
mg/mL (ropivacaine 0.375% or ropivacaine 3.75 mg/mL multiplied
by 3 = 11.25 mg/mL). Results from Diakomi 2014 (mean and SD of
the control group 7.5 and 2.4) show that 182 participants (91 per
group) would be required in a simple trial to eliminate a di�erence
of 1 on a 0 to 10 scale (alpha 0.05; beta 0.2; two-sided test) (http://
stat.ubc.ca/˜rollin/stats/ssize/n2a.html).

 

Figure 4.   Pain on movement in participants with hip fracture between 20 and 30 minutes a>er block placement.
The e:ect size is proportionate to the concentration of local anaesthetic (mg/mL) used in lidocaine equivalent (P <
0.00001). Local anaesthetic concentration in lidocaine equivalent (calculated as follows: lidocaine = 1, bupivacaine
= 4, chloroprocaine = 1.5, dibucaine = 4, etidocaine = 4, levobupivacaine = 3.9, mepivacaine = 0.8, prilocaine = 0.9,
procaine = 0.5, ropivacaine = 3 and tetracaine = 4).

 
Quality of evidence for pain on movement at 30 minutes a>er block
placement

We downgraded the level of evidence by one because we rated five
of the eight included studies as having unclear risk for blinding of
outcome assessment. We did not downgrade the level of evidence
on the basis of inconsistency because we found a reasonable
explanation for heterogeneity. We used direct comparisons only

with studies performed on the population of interest, and this is
not a surrogate marker. The optimal information size was achieved,
but we downgraded by one level for imprecision owing to a wide
confidence interval around the e�ect size. We found no evidence
of publication bias. We upgraded the level of evidence on the basis
of a large e�ect size (SMD > 0.8). We also upgraded the level of
evidence by one on the basis of confounding factors. No study used
ultrasound guidance, an approach that could have increased block
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success (Lewis 2015). We upgraded the evidence by one on the basis
of a dose-response relationship (e�ect size was proportionate to
the concentration of local anaesthetic used). We rated the quality
of evidence as high.

Nine trials (Beaudoin 2013; Chudinov 1999; Diakomi 2014; Foss
2007; Gille 2006; Godoy 2010; Graham 2008; Iamaroon 2010; Szucs
2012) including 540 participants evaluated pain at rest within 30
minutes aCer block placement. Of these nine trials, two evaluated
a fascia iliaca block with bupivacaine at 15 minutes (Godoy
2010) or a femoral nerve block with bupivacaine with a nerve
stimulator, also at 15 minutes (Iamaroon 2010). Because these
trials may have evaluated pain scores before the block could be
e�ective (Cuvillon 2009), we excluded them from this analysis. We
retained one trial with an evaluation performed at 15 minutes
with bupivacaine (Beaudoin 2013) because femoral nerve blocks
were performed with ultrasound, and onset of a femoral nerve
block may have occurred earlier with ultrasound guidance (mean
16 minutes) compared with use of a nerve stimulator (mean
27 minutes) (Marhofer 1997). We therefore retained seven trials
including 322 participants for this analysis. Investigators performed
evaluations at 15 minutes (femoral nerve block with bupivacaine
with ultrasound guidance, Beaudoin 2013), at 20 minutes (fascia
iliaca block with ropivacaine, Diakomi 2014) or at 30 minutes
(psoas compartment block with bupivacaine with loss of resistance
technique, Chudinov 1999; fascia iliaca block with landmarks and
mepivacaine, Foss 2007; non-stimulating femoral nerve catheter
with prilocaine inserted with a nerve stimulator, Gille 2006; femoral
nerve block with bupivacaine with a paraesthesia technique or
nerve stimulator, Graham 2008; non-stimulating femoral nerve
catheter with bupivacaine inserted with a nerve stimulator, Szucs
2012). Regional blockade decreased pain scores at rest within 30

minutes aCer block placement (SMD -0.80, 95% CI -1.25 to -0.35; I2 =
72%; Analysis 1.2). When a study at low risk of bias is used (Diakomi
2014), this reduction would be equivalent to 1.7 on a scale from 0 to
10. Egger's regression intercept showed no statistically significant
small-study e�ect (two-sided test). Duval and Tweedie's trim and
fill analysis showed that two trials might be missing to right of mean
for an adjusted point of estimate of -0.58 (95% CI -1.01 to -0.14).
Taken individually, only one trial (Foss 2007) did not favour regional
blockade and for this study, pain scores before block placement
were significantly higher in the regional blockade group. Excluding
this trial shows that the e�ect favouring regional blockade would

be SMD -0.95 (95% CI -1.23 to -0.66; I2 = 17%).

1.2 Pain on movement and at rest at six to eight hours a>er surgery

One trial (Domac 2015) gave results for pain on movement at six to
eight hours aCer surgery (SMD 0.00, 95% CI -0.62 to 0.62). Results
from five trials with 286 participants (Chudinov 1999; Cuvillon 2007;
Domac 2015; Nie 2015; Yun 2009) show that peripheral nerve blocks
decreased pain scores on a scale from 0 to 10 for pain at rest at 6
to 8 hours aCer surgery (mean di�erence (MD) -0.38, 95% CI -0.70 to

0.06; I2 = 0%; Analysis 1.3). Egger's regression intercept showed no
statistically significant small-study e�ect (P = 0.05; two-sided test).
Duval and Tweedie's trim and fill analysis calculated that three
trials might be missing to right of mean for an adjusted point of
estimate of MD -0.32 (95% CI -0.60 to -0.03).

1.3 Pain on movement and at rest at 24 hours a>er surgery

Based on four trials with 195 participants (continuous ultrasound-
guided femoral nerve block, De La Tabla 2010; single shot landmark

fascia iliaca block, Domac 2015; continuous nerve stimulator-
guided femoral nerve block, Gille 2006; continuous ultrasound-
guided femoral nerve block, Luger 2012) we did not find a di�erence
in pain scores on movement at 24 hours (MD -0.39, 95% CI -1.08 to

0.30; I2 = 95.6%; Analysis 1.4). Egger's regression intercept showed
no statistically significant small-study e�ect (two-sided test). Duval
and Tweedie's trim and fill analysis showed that one study might
be missing to leC of mean for an adjusted point of estimate of SMD
-0.58 (95% CI -1.45 to 0.30; random-e�ects model).

Findings of eight trials (single shot blocks, Domac 2015; Yun 2009;
continuous blocks, Chudinov 1999; Cuvillon 2007; De La Tabla 2010;
Gille 2006; Luger 2012; Nie 2015) including 435 participants show
decreased pain scores at rest at 24 hours (MD -0.68, 95% CI -1.23 to

-0.13; I2 = 82%; Analysis 1.5). Egger's regression intercept showed
the possibility of a small-study e�ect (P = 0.02; two-sided test).
Duval and Tweedie's trim and fill analysis showed no evidence of
publication bias. The e�ect seems as good with a single shot block
as with a continuous block: heterogeneity between subgroups was
0% (Analysis 1.5).

Pain on movement and at rest at 48 hours a>er surgery

Three trials (De La Tabla 2010; Domac 2015; Gille 2006) gave data
for pain on movement at 48 hours, two of which used continuous
femoral nerve blocks (De La Tabla 2010; Gille 2006). Results of these
two trials (De La Tabla 2010; Gille 2006) including 129 participants
show that continuous peripheral nerve blocks do not a�ect pain on
movement at 48 hours aCer surgery (MD 0.09, 95% CI -0.23 to 0.40;

I2 = 0%; Analysis 1.6).

Six trials (Chudinov 1999; Cuvillon 2007; De La Tabla 2010; Domac
2015; Gille 2006; Nie 2015) gave results for pain at rest at 48 hours
aCer surgery. Five of these studies used continuous nerve blocks
(Chudinov 1999; Cuvillon 2007; De La Tabla 2010; Gille 2006; Nie
2015) and included 335 participants. Peripheral nerve blocks did
not a�ect pain scores at rest at 48 hours (MD -0.37, 95% CI -0.87

to 0.13; I2 = 72%; Analysis 1.7). The e�ect may di�er with the type

of block used: I2 statistic for the di�erence between subgroups is
85% (P = 0.001). Egger's regression intercept showed no statistically
significant small-study e�ect (two-sided test). Duval and Tweedie's
trim and fill analysis calculated that one study might be missing to
right of mean for an adjusted point estimate of MD -0.25 (95% CI
-0.68 to 0.18; random-e�ects model).

1.5 Pain on movement and at rest at 72 hours a>er surgery

One trial (Gille 2006) with 100 participants using a continuous
femoral nerve block gave results for pain on movement at 72 hours
aCer surgery (MD 0.25, 95% CI -0.02 to -0.52).

Two trials including 140 participants (psoas compartment block,
Chudinov 1999; continuous femoral nerve block, Gille 2006)
provided results for pain at rest at 72 hours aCer surgery for a
continuous peripheral nerve block (MD -0.48, 95% CI -1.83 to 0.87).
Data show an e�ect for a psoas compartment block (MD -1.20, 95%
CI -1.77 to -0.63) but not for a femoral nerve block (MD 0.18, 95%
CI 0.03 to 0.33). Heterogeneity between subgroups was statistically

significant (I2 = 95%; P < 0.00001).

2. Acute confusional state

We have provided definitions used by study authors in Table 2.
Based on seven trials (Cuvillon 2007; Godoy 2010; Graham 2008;
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Kullenberg 2004; Mouzopoulos 2009; Nie 2015; White 1980 with 676
participants, we did not find a di�erence in the incidence of acute

confusional state (RR 0.69, 95% CI 0.38 to 1.27; I2 = 48%). Egger's
regression intercept showed no statistically significant small-study
e�ect (two-sided test). Duval and Tweedie's trim and fill analysis
calculated that one trial might be missing to right of mean for an
adjusted point of estimate of RR 0.77 (95% CI 0.40 to 1.45; Analysis
1.9). Given a rate of 19%, the number of participants required to
eliminate a 25% decrease would be 1518 (759 per group) (alpha
0.05; beta 0.2; one-sided test).

Quality of evidence for acute confusional state

We downgraded the level of evidence by two for risk of bias because
we rated 75% or more of the studies as having unclear or high
risk of bias for blinding of outcome assessors. We downgraded the
level by one for a moderate amount of heterogeneity. We included
only direct comparisons performed on the population of interest,
and this is not a surrogate marker. We downgraded the level by
one for imprecision because the optimal information size was not
achieved. We did not downgrade the level of evidence on the basis
of the possibility of publication bias because applying a correction
for the possibility of one would not modify the conclusion. We
found no evidence of a large e�ect. We downgraded the level of
evidence by one for confounding factors because no study used
ultrasound guidance, an approach that could have increased block
success (Lewis 2015). We rated the quality of evidence as very low.

3. Myocardial infarction/ischaemia

Two trials (Altermatt 2013; Luger 2012) gave results for myocardial
ischaemia. Altermatt 2013, with 31 included participants, evaluated
e�ects of a continuous psoas compartment block started
preoperatively and maintained until postoperative day 3, and
reported the number of ischaemic events (EKG segment analysis)
recorded by participants during the observation period as 6 per
participant with regional blockade (n = 17) versus 3 per participant
with intravenous patient-controlled analgesia (n = 14) (P = 0.618).
Luger 2012 reported that 1 of 10 participants with an ultrasound-
guided continuous femoral nerve block had myocardial ischaemia
(serum T troponin levels increased), as did 5 of 10 participants
without a peripheral nerve block (RR 0.68, 95% CI -2.54 to 0.12).
Given an incidence of 30%, 850 participants (425 per group) would
be required in a simple trial, to eliminate a 25% reduction in
the number of participants experiencing cardiac enzyme elevation
(alpha 0.05; beta 0.2; one-sided test).

Quality of evidence for myocardial ischaemia

We downgraded the level of evidence by two for risk of bias because
we judged the included study (Luger 2012) as having unclear risk
for allocation concealment and blinding of outcome assessors.
We could not assess heterogeneity. The trial performed a direct
comparison. We downgraded evidence by two for imprecision
owing to inclusion of very few participants/trials in the analysis.
We found no evidence of a large e�ect or confounding factors that
would justify upgrading. We found no evidence of a dose-response
e�ect. We rated the quality of evidence as very low.

Secondary outcomes

1. Pneumonia

Results of three trials (Fletcher 2003; Haddad 1995; White 1980)
with 131 participants show that peripheral nerve blocks reduced

the risk of pneumonia (RR 0.41, 95% CI 0.19 to 0.89; I2 = 3%; Analysis
1.10). Egger's regression intercept showed no significant evidence
of a small-study e�ect. Duval and Tweedie's trim and fill analysis
revealed no evidence of publication bias. Two trials evaluated a
femoral (or three-in-one) nerve block (Fletcher 2003; Haddad 1995),
and one trial evaluated a psoas compartment block (White 1980).
Definitions and time points used included lower respiratory tract
infection within six months from hospital notes (Fletcher 2003),
short-term respiratory infection (Haddad 1995) and pneumonia
during hospitalization (mean duration 20 days, SD 11.5 days; White
1980). Although all three trials showed a trend towards a reduced
incidence of lower respiratory tract infection when a peripheral
nerve block was added to the postoperative analgesia regimen,
Haddad 1995 reported the largest reduction. The complication rate
observed in Haddad 1995 was extremely high compared with the
actual rate (Cordero 2016). Given a basal rate of 27%, the NNTB
would be 7 (95% CI 5 to 72) and the number of participants required
to eliminate a 25% decrease would be 978 (489 per group) (alpha
0.05; beta 0.2; one-sided test).

Quality of evidence for pneumonia

We downgraded the evidence by one level for risk of bias. Statistical

heterogeneity was less than 25% (I2 = 3%). We downgraded
evidence by one level for clinical heterogeneity owing to the
excessive rate of complications observed in Haddad 1995. We
used direct comparisons only with studies performed on the
population of interest, and this is not a surrogate marker. The
optimal information size was not achieved. We found no evidence
of publication bias. We upgraded the level of evidence by one
owing to a large e�ect size (RR 0.41). We upgraded on the basis
of confounding factors for technology because no study used
ultrasound guidance or a nerve stimulator. We did not upgrade for a
dose-response e�ect. We rated the quality of evidence as moderate.

2. Mortality

Based on seven trials (Cuvillon 2007; De La Tabla 2010; Fletcher
2003; Haddad 1995; Hood 1991; Jones 1985; White 1980) including
316 participants, we did not find a di�erence in short-term (within

six months) mortality (RR 0.72, 95% CI 0.34 to 1.52; I2 = 0%; Analysis
1.11). Egger's regression intercept showed no significant evidence
of a small-study e�ect. Duval and Tweedie's trim and fill analysis
showed no evidence of publication bias. Given an incidence of
9.8%, 3228 participants (1614 per group) would have been required
to eliminate a 25% reduction (alpha 0.05; beta 0.2; one-sided test).

Quality of evidence for mortality within six months

We did not downgrade for risk of bias and we noted no
heterogeneity. We used direct comparisons only with studies
performed on the population of interest, and this is not a
surrogate marker. We downgraded the level of evidence by two
for imprecision because the confidence interval included both
absence of e�ect and important benefit. We found no evidence of
publication bias nor of large e�ect or dose-response e�ect, and no
confounding factors justified upgrading an absence of e�ect. We
rated the quality of evidence as low.

3. Time to first mobilization

Findings of two trials (Kullenberg 2004; Segado Jimenez 2009) with
155 participants show that peripheral nerve blocks reduced time to

first mobilization (MD -11.25 hours, 95% CI -14.34 to -8.15 hours; I2 =
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52%; Analysis 1.12). On the basis of the findings of Kullenberg 2004
(mean and SD 33.1 and 7.9 hours, respectively), 30 participants (15
per group) would be required to eliminate a 25% di�erence (alpha
0.05; beta 0.2; two-sided test) in a simple trial.

Quality of evidence for time to first mobilization

We downgraded the level of evidence by one for risk of bias
because we rated one study as having unclear risk for allocation
concealment and the other as having unclear risk for blinding of
outcome assessors. We downgraded quality of evidence by one
level for a moderate amount of heterogeneity. We used direct
comparisons only with studies performed on the population of
interest, and this is not a surrogate marker. The optimal information
size was achieved, but we downgraded evidence by one level for
imprecision owing to a wide confidence interval around the e�ect
size. We could not assess publication bias. We upgraded the level of
evidence on the basis of a large e�ect size (equivalent to a SMD of
-1.87). We also upgraded the level of evidence by one on the basis
of confounding factors. No study used ultrasound guidance, an
approach that could have increased block success (Lewis 2015). We
found no evidence of a dose-response e�ect. We rated the quality
of evidence as moderate.

4. Costs of analgesic regimens

Results of two trials (Cuvillon 2007; Segado Jimenez 2009) with
137 participants show that costs related to analgesia were reduced
when regional blockade was used as a single shot block (SMD -3.48,
95% CI -4.23 to -2.74) but were higher when regional blockade was

used as a continuous infusion (SMD 0.93, 95% CI 0.37 to 1.48; I2 for
heterogeneity between subgroups = 99%).

Quality of evidence for cost of analgesic regimens

We rated the quality of evidence for single shot blocks only. We
downgraded the level of evidence by one for risk of bias because
we rated the included study as having unclear risk for allocation
concealment. The comparison was a direct one. We downgraded
the evidence by one level for the small number of trials included.
We could not assess publication bias. We upgraded the level of
evidence on the basis of a large e�ect size (SMD > 0.8). We found no
confounding factors that would justify upgrading or dose-response
e�ect. We rated the quality of the evidence as moderate.

5. Pressure sores

Based on three trials (Cuvillon 2007; Haddad 1995; Kullenberg
2004) including 187 participants, we did not find a di�erence in the

incidence of pressure sores (RR 0.47, 95% CI 0.09 to 2.53; I2 = 39.5%;
Analysis 1.14). Given an incidence of 6%, 5466 participants (2733
per group) would have been required to eliminate a 25% di�erence
(alpha 0.05; beta 0.2; one-sided test) in a large trial.

6. Number of participants transfused

One trial (Cuvillon 2007) including 62 participants gave results for
the number of participants transfused (RR 0.78, 95% CI 0.28 to 2.20).
Given an incidence of 22%, 1270 participants (635 per group) would
have been required to eliminate a 25% di�erence (alpha 0.05; beta
0.2; one-sided test) in a large trial.

7. Opioid consumption

Results from seven trials (Beaudoin 2013; Diakomi 2014; Foss 2007;
Kullenberg 2004; Luger 2012; Spansberg 1996; Yun 2009) show

that peripheral nerve blocks reduced opioid consumption up to

24 hours aCer surgery (SMD -0.70, 95% CI -0.96 to -0.44; I2 = 0%;
Analysis 1.15). Egger's regression intercept showed no significant
evidence of a small-study e�ect. Duval and Tweedie's trim and
fill analysis calculated that one trial might be missing to leC of
mean, for an adjusted point of estimate of -0.73 (95% CI -0.97
to -0.49; random-e�ects model). We found a reduction in opioid
consumption for both single shot and continuous blocks and noted

no heterogeneity between subgroups: I2 = 0%.

8. Wound infection

One trial (Haddad 1995) including 45 participants gave results for
wound infection (RR 1.13, 95% CI 0.24 to 7.12). Given an incidence of
11%, 2736 participants (1368 per group) would have been required
to eliminate a 25% di�erence (alpha 0.05; beta 0.2; one-sided test)
in a large trial.

9. Participant satisfaction

Results of five trials (Domac 2015; Mossafa 2005; Segado Jimenez
2009; Szucs 2012; Tuncer 2003) with 237 participants show that
participants were more satisfied with their mode of pain treatment

when regional blockade was used (SMD 0.91, 95% CI 0.63 to 1.20; I2

= 0%). Egger's regression intercept showed no significant evidence
of a small-study e�ect. Duval and Tweedie's trim and fill analysis
calculated that two trials might be missing to leC of mean, for an
adjusted point of estimate of 0.75 (95% CI 0.50 to 1.00; random-
e�ects model). On the basis of findings from Szucs 2012 (mean
and SD of the control group 7.6 and 1.8), the di�erence would be
equivalent to 1 on a scale from 1 to 10.

10. Complications

None of the 31 trials included in this review reported major
complications related to regional blockade. A list of complications
reported with both modes of pain treatment can be found in Table
3.

D I S C U S S I O N

We found some advantages of peripheral nerve blocks versus
systemic analgesia for pain treatment among people with hip
fractures. Even at rest, pain aCer hip fracture is relatively high,
particularly among those with subtrochanteric fractures (median 5
out of 10) (Foss 2007). Movement in these individuals immediately
aCer injury is unavoidable: transport from the scene of injury
to the hospital, unclothing for medical examination, transport
for x-ray diagnostic confirmation, transfer on the operating room
table, positioning for spinal anaesthesia, etc. Movement-associated
median pain ranges from 8 to 10 out of 10, depending on the type
of fracture (intracapsular = 8; trochanteric = 9; subtrochanteric =
10) (Foss 2007). As many of these patients are elderly (30% over 85
years of age; Brauer 2009), doses of systemic opioids administered
are oCen limited by the fear of inducing serious adverse events
such as respiratory depression in a patient with a full stomach.
Compared with systemic analgesia, pain on movement within 30
minutes aCer block placement will be less by approximately 3.4 out
of 10 (Analysis 1.1; Summary of findings for the main comparison;
high quality of evidence). Single shot blocks have been successfully
performed by emergency physicians (Beaudoin 2013) or even by
trained paramedics at the scene of injury (McRae 2015) without
excessive rate of serious complications. Although continuous
blocks require greater expertise and are more expensive (Analysis
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1.13) than single shot blocks, they may be more suitable than
single shot blocks for use in the emergency department and
thereaCer. Owing to a possibly increased rate of morbidity induced
by a longer delay between injury and surgery, authorities usually
recommend proceeding to surgical repair of hip fractures as soon
as is feasible. However, the delay between hospital arrival and
surgery (from 24 to 240 hours in the present review) oCen exceeds
the duration of a single shot block (median between 12 and 22
hours, depending on the drug(s) used; Cuvillon 2009), thus leading
to the need for a repeated block (Kullenberg 2004) or reversion
to systemic analgesia. Continuous nerve blocks inserted at the
emergency department would o�er the advantage of covering
both preoperative and postoperative analgesia. The exact type of
regional block chosen may reflect the preference/training of the
practitioner's personnel. However, some study authors have found
it particularly di�icult to insert epidural analgesia in the emergency
department (Luger 2012). Compared with epidural analgesia or
psoas compartment blocks, femoral nerve or fascia iliaca blocks
may o�er several advantages. First, they can be performed with the
patient lying in the dorsal decubitus position, and second, as they
usually are considered superficial/compressible sites, patients are
able to receive any mode of thromboprophylaxis deemed required
by their practitioner to suit their medical and surgical condition.
When available, ultrasound guidance may be advantageous in
terms of decreasing the onset time of the block e�ect (Marhofer
1997) and increasing the success rate (more blocks have been
assessed as su�icient for surgery following sensory or motor
testing, and fewer blocks required supplementation or conversion
to general anaesthetic, Lewis 2015). The concentration of local
anaesthetic used for catheter loading or for performance of a single
shot block at the site of injury or in the emergency department
should be relatively high. At this phase, a motor block probably
poses no clear disadvantage provided that adequate traction/
immobilization is ensured, and the e�ect on pain on movement
will be proportionate to the concentration of local anaesthetic used
(Figure 4). Owing to the high incidence of acute confusional state
seen in these patients, appropriate fixation of these catheters is
crucial (Cuvillon 2007), and all connections between the pump
and the catheter must be secured (Szucs 2012). If a femoral nerve
or a fascia iliaca block is chosen, additional regional blockade
will be required for surgery (Chudinov 1999; Johnston 2016). For
postoperative analgesia, the di�erence between peripheral nerve
blocks and systemic analgesia was less consistent and may be
influenced by the surgical technique (fixation vs arthroplasty;
Analysis 1.4) and/or type of block used (Analysis 1.7).

Use of regional blockade for postoperative analgesia reduces
time to first mobilization (Analysis 1.12), hence reducing some
complications that may occur secondary to immobilization, such
as pneumonia (Analysis 1.10; Summary of findings for the main
comparison; moderate quality of evidence). Use of regional
blockade for postoperative analgesia may reduce the risk of
pneumonia by half (number needed to treat for an additional
beneficial outcome (NNTB) 7, 95% confidence interval (CI) 5 to 72).
Our review includes data for time to first mobilization with single
shot blocks only. Concerns about risks of inpatient falls have been
raised when continuous lower limb peripheral nerve blocks are
used for postoperative analgesia. Detailed analysis, however, has
revealed that attributable risk for patients who had a continuous
peripheral nerve block was not outside the expected probability of
postoperative falls aCer orthopaedic surgery (Johnson 2013). One
large retrospective trial found that risk for inpatient falls was higher

among older patients, those with a higher comorbidity burden and
those with more major complications, but that use of peripheral
nerve blocks was not significantly associated with inpatient falls
(Memtsoudis 2014). Inpatient falls occur mainly while patients are
within their own rooms (while in the bathroom, while going to and
from the bathroom or while using a bedside commode) (Johnson
2014). Therefore, with or without peripheral nerve block, fall
prevention strategies should continue to include education for all
patients (especially elderly patients) and should reinforce practices
that monitor patients within their hospital rooms (Johnson 2014).

Acute confusional state is common aCer hip fracture and may
delay rehabilitation and increase hospital length of stay and may
impede nursing home placement and even mortality (Pompei
1994). We could not demonstrate a decreased risk of acute
confusional state with the use of peripheral nerve blocks, but
the number of participants included in the present meta-analysis
is insu�icient to eliminate a clinically relevant risk reduction
(risk ratio (RR) 0.69, 95% CI 0.38 to 1.27; very low quality
of evidence; Analysis 1.9; Summary of findings for the main
comparison). The pathophysiology of acute confusional state
in these patients may be multi-factorial and may include side
e�ects of medications used, hypoxaemia, immobilization, infection
and systemic inflammation (Mouzopoulos 2009). Peripheral nerve
blocks (or local anaesthetics) may have an influence on any of these
factors. Also, peripheral nerve blocks are associated with a clear
reduction in opioid consumption (standardized mean di�erence

(SMD) -0.70, 95% CI -0.96 to -0.44; I2 = 0%; Analysis 1.15).

We could not demonstrate a reduction in the incidence of
myocardial ischaemia (Summary of findings for the main
comparison; very low quality of evidence), but the number of
participants included in our review was clearly insu�icient to
permit definitive conclusions on this. Likewise, we did not find a
reduction in short-term (up to six months) mortality rate (Analysis
1.11; Summary of findings for the main comparison; low quality of
evidence), but here again, included participants were too few to
allow definitive conclusions on this.

Participant satisfaction was also higher when peripheral nerve
blocks were used as a modality of pain treatment (SMD 0.91, 95%

CI 0.62 to 1.20; I2 = 0%; Analysis 1.16; equivalent to a di�erence of
1.0 on a scale from 1 to 10).

No trials reported major complications. This is consistent with
information derived from large prospective studies indicating that
the incidence of nerve injury lasting longer than six months
associated with femoral nerve blocks would be relatively low: 0 to
1.2 per 1000 procedures (Auroy 2002; Brull 2007; Sites 2012).

Summary of main results

High-quality evidence shows that peripheral nerve blocks reduce
pain on movement within 30 minutes aCer block placement.
Moderate-quality evidence shows that peripheral nerve blocks
reduce pneumonia, time to first mobilization and cost of analgesic
drugs (single shot blocks only).

Overall completeness and applicability of evidence

We are confident that our results reflect the actual available
literature. More data are required to evaluate the e�ects of
peripheral nerve blocks on acute confusional state, myocardial
ischaemia and death.
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Quality of the evidence

We have summarized the quality of evidence in Summary of
findings for the main comparison.

Potential biases in the review process

Our search was extensive. We chose factors for exploration of
heterogeneity a priori.

Agreements and disagreements with other studies or
reviews

In our previous version of this review (Other published versions
of this review), we found that regional blockade reduces pain and
opioid consumption, but owing to the limited number of studies
available, we did not find a di�erence between regional blockade
and other modes of analgesia in terms of major outcomes. In the
present version, we confirm that peripheral nerve blocks reduce
pain on movement within 30 minutes aCer block placement (high
quality of evidence) and opioid consumption. We also found a
reduction in pneumonia and in time to first mobilization (moderate
quality of evidence). We need more data before we can determine
if regional blockade influences acute confusional state, myocardial
ischaemia and death rates.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

High-quality evidence shows that peripheral nerve blocks reduce
pain on movement within 30 minutes aCer block placement,
and moderate-quality evidence shows that they reduce risk of
pneumonia, time to first mobilization and cost (single-injection
blocks only). Included trials oCen excluded patients with dementia
(Characteristics of included studies). These patients may be
uncooperative and less suitable for awake regional anaesthetic

techniques. The American Society of Regional Anesthesia suggests
that regional anaesthetic techniques should not be performed
routinely in adult patients whose sensorium is compromised by
general anaesthesia or deep sedation, but that adult patients with
specific conditions (e.g. developmental delay) may be appropriate
exceptions to this recommendation aCer risk versus benefit is
considered (Neal 2015).

Implications for research

The optimal information size was not reached for acute confusional
state, myocardial ischaemia and short-term death (within six
months). Therefore, more data are required for these important
outcomes.
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NCT01961895

Participants 31 older than 60 years, ASA II-III with risk factors for known coronary artery disease (≥ 2 risk factors for
coronary heart disease as defined by Wallace 1987) and hip fracture within 48 hours of fracture

Exclusion criteria: receiving orthopaedic treatment, coagulopathy (clinic or laboratory), sepsis or infec-
tion of the catheter insertion site of the lumbar plexus, neurological diseases evolving

Also, disoriented, dementia, chronic renal failure stage IV National Kidney Foundation, glomerular fil-

tration rate between 15 and 29 mL/min/1.73 m2, unable to assess pain, non-sinus rhythm or conduc-
tion abnormalities (right bundle branch block or leC atrioventricular block) on admission EKG, with
pacemaker, acute coronary syndrome or decompensated cardiovascular disease at entry, allergy to
any drugs of the protocol and inability to understand or sign informed consent unaided

Interventions Treatment group: continuous lumbar plexus started preoperatively and continued for 72 hours after
surgery (n = 17)

Control group: IV PCA with morphine (n = 14)

Outcomes Ischaemic events per participant (extracted as P value): continuous EKG monitoring and serial cardiac
enzymes

Notes Conference abstract. Email sent on 25 May 2015. Study authors responded that the manuscript had not
been submitted for publication yet and confirmed the registration number.

They noted no major cardiac events during the entire period of observation

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Double=blind (participant, caregiver, investigator)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Double-blind (participant, caregiver, investigator)

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Unclear risk No details on participants enrolled

Altermatt 2013  (Continued)
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Methods RCT

Setting: Greece

Funding; unspecified

Participants 84 participants (63 female and 21 male) with hip fracture

Interventions Treatment group: continuous femoral nerve block with 0.125% levobupivacaine at 3-4 mL/h, started
after surgery (n = 49)

Control group: IM pethidine (n = 35)

Spinal anaesthesia and paracetamol after surgery for all participants

Outcomes Pain scores during 24 hours (not included in analysis)

Notes No complications such as motor blockade, local haematoma or infection, inadvertent arterial punc-
ture, direct nerve damage and cardiovascular or neurological toxicity

Conference abstract

Email sent on 25 May 2015: no reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk "randomized", no details. Unequal groups: 48 and 35

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

No failed block

Five accidental catheter dislodgements - 4 during procedure of securing the
catheter, 1 on the ward

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Unclear risk No details for each group separately

Antonopoulou 2006 
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Approved by the ethics committee and written informed consents obtained

Setting: United States of America

Funding: charity

Registered at ClinicalTrials.gov (Identifier NCT01701414)

Participants 36 participants

Eligible: aged ≥ 55 years, radiographically proven femoral neck or intertrochanteric fracture, normal
lower extremity neurovascular examination, able to consent and actively participate in the study, mod-
erate to severe pain (numerical pain rating score 5) at time of enrolment

Excluded: known international normalized ratio > 3.0, prior femoral artery vascular surgery on the
same side as the fracture, other significant trauma, hypoxia (pulse oximetry < 92%), hypotension (sys-
tolic blood pressure < 100 mm Hg), known hypersensitivity to local anaesthetics or morphine

Interventions Treatment group: ultrasound-guided femoral nerve block plus subcutaneous morphine (n = 18)

Control group: sham-injection (3 mL of saline under ultrasound probe over 5 minutes) plus subcuta-
neous morphine (n = 18)

Outcomes Pain scores at 15 minutes after the block

Opioids during 4 hours after the block

Notes One participant in the SC group had an episode of rapid atrial fibrillation requiring diltiazem, but this
participant had a history of chronic atrial fibrillation. No other adverse events (respiratory depression,
hypotension, nausea or vomiting) were noted during the study period, and no other adverse events
were reported to study investigators

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk After consent, participants were randomized by sequentially numbered cards
in sealed envelopes

Internet-based programme with a 1:1 allocation ratio performed by the re-
search department
co-ordinator, who was not involved in enrolment or data collection

Allocation concealment
(selection bias)

Low risk After consent, participants were randomized by sequentially numbered cards
in sealed envelopes

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Blinded" with sham injection

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "Blinded" with sham injection

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk One participant withdrawn from each group (38 randomized and 36 analysed)

Two patients enrolled (1 in each arm) dropped out after randomization but be-
fore the study procedure. No reason provided

Beaudoin 2013  (Continued)
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Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced

Beaudoin 2013  (Continued)

 
 

Methods RCT

Approved by the ethics committee

Setting: Israel

Funding: unspecified

Participants 40 participants (30 female and 10 male) with a hip fracture undergoing surgery

Excluded: patients with severe cardiac, pulmonary, renal or liver dysfunction; systemic infection; decu-
bitus ulcer; dementia; aspirin or anticoagulant treatment; allergy to local anaesthetics
Mean age: 80 years (range 67-96)

Percentage female: 75%

Lost to follow-up: none

No details on surgical technique provided

Interventions Treatment group: psoas compartment block. Chayen's technique with loss of resistance to air (oper-
ated side up), using 2 mg/kg/body weight of 0.25% bupivacaine with adrenaline (0.8 mL/kg) and sup-
plementary doses as required via a catheter inserted 2-3 cm cephalad past the tip of the needle. Blocks
were performed before surgery (16-48 hours), within 6 hours of admission (n = 20). According to assess-
ment, a sciatic nerve block (n = 5), general anaesthesia (n = 1) or spinal anaesthesia (n = 11) was added
for surgery. Catheters were kept for 72 hours after surgery

Control group: IM meperidine and diclofenac as required for pain relief (n = 20). Neuraxial block (spinal
or epidural n = 19) or general anaesthesia (n =1) for surgery

Outcomes Pain relief as assessed by VAS at 30 minutes after block placement and at 8, 24, 48 and 72 hours after
surgery

Complications of the block: 3 participants showed inflammation at the site of insertion; 1 had epidural
spread. Local anaesthetic toxicity: none. No major complications associated with the block

Notes Length of follow-up: 72 hours after surgery

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomized trial: method not stated

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 

Unclear risk Not mentioned

Chudinov 1999 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No failed block. None lost to follow-up

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Unclear risk Groups well balanced. No details on surgical technique provided

Chudinov 1999  (Continued)

 
 

Methods RCT

Approved by the ethics committee and consents obtained

Setting: United Kingdom

Funding: unspecified

Participants 50 participants with a hip fracture undergoing surgery with a pin and plate or a sliding hip screw
Mean age: 77 years (range 64-89)
Percentage female: 84%
Lost to follow-up: none

Excluded: receiving analgesic drugs, diagnosis of dementia, regional anaesthesia considered con-
traindicated

Interventions Treatment group 1: lateral cutaneous nerve of thigh block with 15 mL 0.5% bupivacaine; Eriksson's
technique (n = 17)

Treatment group 2: femoral (3-in-1) nerve block with 15 mL 0.5% bupivacaine; Winnie's technique (n =
17)

Control group : IM meperidine (n = 16)

All participants had general anaesthesia consisting of fentanyl, etomidate, vecuronium, nitrous oxide
and enflurane
Blocks performed at completion of the operation

Outcomes No complications related to the blocks

Notes Length of follow-up: 24 hours

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomized trial: method not stated

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Coad 1991 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Unclear for participants; nurses administering supplemental analgesia were
blinded to the treatment group

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Nurses administering supplemental analgesia were blinded to treatment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced

Coad 1991  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consents obtained

Setting: France

Funding: charity

Participants 62 participants with a hip fracture undergoing surgery.
Mean age: 82 years (range not stated).
Percentage female: 86%.

Arthroplasty: 58%
Lost to follow-up: not stated

Excluded: more than 72 between fracture and surgery, weight < 40 kg, ASA physical status > IV, neuro-
logical disease (alcoholic or diabetic), allergy or contraindication to regional anaesthesia, severe hepat-
ic or renal dysfunction, Mini Mental score < 15/30

Interventions Treatment group: continuous femoral nerve block. Nerve stimulator, 0.3 to 0.5 mA, catheter intro-
duced 10 to 15 cm past needle tip and loaded with 30 mL of lidocaine 1.5% plus epinephrine. Infusion
of 0.2% ropivacaine at 10 mL/h for 48 hours (n = 21)

Control groups: intravenous propacetamol 2 G 6-hourly (n = 21) or subcutaneous morphine 0.05 mg/kg
4-hourly (n = 20)

Propacetamol and morphine before surgery, spinal anaesthesia for surgery for all participants. Treat-
ment group and propacetamol group participants could also receive morphine after surgery if needed

Outcomes Pain scores at 8, 24 and 48 hours after surgery

Number of participants who required additional opioids during first 48 hours after surgery

Confusion/somnolence

Transfused

Pressure sores

Cuvillon 2007 
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Mortality at 6 months

Cost of analgesic regimens

Notes Length of follow-up: 6 months

Study authors contacted 22 May 2015; no reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomized trial: use of numbered envelopes

Allocation concealment
(selection bias)

Low risk Randomized trial: use of numbered envelopes

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

Failed blocked excluded, but no immediate failed block. Four catheter dis-
lodgements; these participants were kept in the analysis (intention-to-treat)

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Unclear risk Groups well balanced except for delay between admission and surgery (medi-
an 40 hours in femoral catheter group and 21 and 23,5 hours in the 2 control
groups)

Cuvillon 2007  (Continued)

 
 

Methods RCT

Setting: Spain

Funding: unspecified

Participants 49 participants older than 65 years with a neck fracture scheduled for surgical treatment

Interventions Treatment group: double guidance (ultrasound and nerve stimulator) femoral nerve block with 15 mL
of 0.2% ropivacaine followed by infusion of 0.2% ropivacaine at 5 mL/h plus 10 mL every 30 minutes (n
= 11)

Control group: intravenous metamizole 2 G every 6 hours (n = 38)

Rescue analgesia with 100 mg tramadol and ondansetron 4 mg

Outcomes Pain scores at rest and on movement at 24 and 48 hours after surgery

De La Tabla 2010 
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Death at 6 months

Notes Conference abstract

Additional information on pain scores received from study authors

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk No details and very unequal groups

Allocation concealment
(selection bias)

Unclear risk No details

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced

De La Tabla 2010  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consents obtained

Setting: Greece

Funding: unspecified

NCT02037633

Participants 41 ASA I-III participants, aged 38 to 94 years, scheduled for hip fracture repair

Excluded: contraindications for central nervous blockade, impaired cognition or dementia, multiple
fractures, any previous analgesic administration in last 12 hours before surgery

Interventions Treatment group: fascia iliaca block, modified Dalen's technique with 40 mL ropivacaine 0.5% injected
while caudal pressure maintained, then turned lateral (fracture side up) for spinal 20 minutes later (n =
21)

Control group: IV fentanyl 1.5 mcg/kg, then turned lateral (fracture side up) for spinal 5 minutes later (n
= 20)

Diakomi 2014 
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Spinal anaesthesia for surgery. IV PCA with morphine after surgery

Outcomes Pain at rest and on movement at 20 minutes after the block (or 5 minutes after fentanyl administration;
movement = positioning for spinal anaesthesia)

Opioid requirement during first 24 hours after surgery

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Patients were randomly assigned, using a sealed envelope method"

Allocation concealment
(selection bias)

Low risk "Patients were randomly assigned, using a sealed envelope method"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Pain scores were assessed by a blind observer who entered the operating
room only after the analgesic intervention (IV fentanyl administration or fas-
cia iliaca block performance) had taken place. Landmarks were drawn on all
participants, and gauze was applied to the “puncture” site for all participants.
Each participant was aware of his/her group allocation because we consid-
ered a placebo injection in the inguinal area not acceptable. The observer who
recorded participant satisfaction was unaware of group allocation and was not
involved in any other step of the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Pain scores were assessed by a blind observer who entered the operating
room only after the analgesic intervention (IV fentanyl administration or fas-
cia iliaca block performance) had taken place. Landmarks were drawn on all
participants, and gauze was applied to the “puncture” site for all participants.
Each participant was aware of his/her group allocation because we consid-
ered a placebo injection in the inguinal area not acceptable. The observer who
recorded participant satisfaction was unaware of group allocation and was not
involved in any other step of the study

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up. One participant withdrew consent

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced

Diakomi 2014  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consents obtained

Setting: Turkey

Funding: departmental

Domac 2015 
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Participants 40 ASA I-III participants aged 65 to 80 years undergoing femoral fracture repair under spinal anaesthe-
sia

Excluded: patients < 65 years of age or > 80 years of age, with peripheral neurological disease, mental

disorders, allergy to amide local anaesthetics, coagulation/haemostasis diseases, moderate or severe
liver or kidney failure, contraindication to or refusing fascia iliaca block

Interventions Treatment group: fascia iliaca block with 15 mL of 0.5% bupivacaine and 15 mL of 2% lidocaine (n = 20)

Control group: no block (n = 20)

Spinal anaesthesia for surgery and IV patient-controlled analgesia with morphine for postoperative
analgesia for all participants

Outcomes Pain at rest and on movement (positioning for spinal) and after surgery

Opioids requirements for the first 4 and 48 hours

Participant satisfaction

Notes SD of 0.00 entered as 0.001

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "divided into two equal groups for this prospective double-blind study", no de-
tails

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants in control group received no block

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Study is said to be double-blinded. No sham block reported. Unclear who was
the outcome assessor for pain scores

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No drop-out

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced

Domac 2015  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consents obtained

Seeting: United Kingdom

Fletcher 2003 
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Funding: unspecified

Participants 50 participants with a hip fracture
Mean age: 78 years (range not stated)
Percentage female: 70%
Lost to follow-up: none

Excluded: confused (and therefore unable to give informed consent), bleeding diathesis or taking war-
farin, local or systemic infection, previous hypersensitivity to local anaesthetics

Interventions Treatment group: femoral (3-in-1) nerve block inserted at the time of admission with 20 mL 0.5% bupi-
vacaine, Winnie's technique and 5 minutes distal compression (n = 24)

Control group: intravenous morphine alone (n = 26)

Blocks performed by trained emergency physicians

Outcomes Pneumonia from chart review at 6 months

Mortality at 6 months

Opioids during first 24 hours after block placement (before surgery)

Notes Extra information supplied by trialists to confirm secure randomization and that no participants were
lost to follow-up

Length of follow-up: 6 months.

Study authors re-contacted 22 May 2015: no reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomized trial: use of sealed opaque numbered envelopes with randomiza-
tion generated by a random number generator

Allocation concealment
(selection bias)

Low risk Randomized trial: use of sealed opaque numbered envelopes with randomiza-
tion generated by a random number generator

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Participants were not blinded to group allocation because our research ethics
committee
considered placebo injection unacceptable. Admitting orthopaedic senior
house officer was also unaware of study intervention; therefore, analgesic pre-
scription (although standard at Rotherham) was not influenced by participant
allocation. These assessments (pain scores) were made by ward nursing sta�
blinded to the intervention and were included in regular nursing observations
undertaken at these times according to the hospital’s fractured neck of femur
protocol

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "blinded assessors"; "the same blinded observer (AKF) abstracted all data"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Fletcher 2003  (Continued)
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Other bias Low risk Groups well balanced

Fletcher 2003  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consents obtained

Setting: Denmark

Funding: charity

NCT00162630

Participants Orthopaedic hospital in Copenhagen, Denmark
48 participants with a hip fracture
Mean age: 80 years (range 69-88)
Percentage female: 73%
Lost to follow-up: none

Excluded: refusal to participate in the study, previous surgery in the affected hip, regular prefracture
opioid or glucocorticoid therapy, alcohol or substance abuse, infection at the injection site, morphine
intolerance, any previous opioid administration for acute pain and non-confirmation of hip fracture
suspicion on x-ray

Interventions Treatment group: fascia iliaca compartment blockade with 40 mL 1% mepivacaine and epinephrine
based on landmarks to fractured limb with saline injection into the contralateral gluteal region (n = 24)

Control group: saline injection into fractured side at the site of the fascia iliac block and injection of
morphine (0.1 mg/kg) into the contralateral gluteal region (n = 24)

After 3 hours, all participants received epidural analgesia

Outcomes Pain scores at rest and on movement (15-degree leg raise) 30 minutes after block

Use of supplementary opiates during first 3 hours after block placement

Notes Length of follow-up: till 3 hours after the block

No side effects attributable to the fascia iliac block were noted in any participants during their hospital
stay

Before block placement, pain at rest was significantly less (P = 0.05) in participants with intracapsular
fractures (median 2, (interquartile range (IQR) 0–5)) vs those who had trochanteric (median 4, (IQR 2–5))
or subtrochanteric fractures (median 5, IQR 4–7), but no significant difference in movement-associated
pain between fracture types, which was median 8 (IQR 6.5–10), 9 (IQR 8–10) and 10 (IQR 8–10) for intra-
capsular, trochanteric and subtrochanteric fractures, respectively

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomized trial: method stated as via a computer-generated list using treat-
ments prepared by a nurse not involved in collection of participant data

Allocation concealment
(selection bias)

Low risk "the medicine used for each individual patient was prepared by a nurse not
otherwise involved with the collection of patient data"

Foss 2007 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Study was double-blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Study was double-blind

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk One participant did not have a fracture but only a severe contusion and was
excluded after x-ray; an extra participant was therefore included on a new
number

Two participants (1 from each group) had protocol violations because they re-
ceived sufentanil as supplementation instead of morphine; both of these sup-
plementations occurred in the post-anaesthesia care unit more than 60 min-
utes after block placement

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias High risk Groups well balanced except for higher proportion of male participants in the
block group. Participants in the block group had higher pain scores on admis-
sion (P = 0.04)

Foss 2007  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consents obtained

Setting: Germany

Funding: corresponding study author had no relationship with any mentioned product nor competi-
tors, classified as departmental resources

Participants Orthopaedic hospital in Leipzig, Germany
100 participants with a hip fracture
Mean age: 80 years (range 35-103)
Percentage female: 77%
Lost to follow-up: none

Excluded: < 18 years old, uncooperative, contraindications to regional anaesthesia or drugs used in the
protocol, long-term use of opioids and/or opioid dependence, history of ulcers, multiple trauma, ab-
sence of consent, anaesthetist inexperienced (fewer than 5) with the technique

Interventions Treatment group: femoral nerve block with catheter inserted at the time of admission (stitched in
place) using 40 mL 1% prilocaine, then 30 mL 0.2% ropivacaine 6-hourly (n = 50)

Control group: no injection (n = 50)

Operated 14 hours after admission. All participants had ibuprofen every 8 hours after surgery

Outcomes Pain score on a scale of 1 to 5 (least pain level 1) at rest and passive movement (30 degrees anteflexion)
30 minutes after insertion of the block and at 24, 48 and 72 hours after surgery

Gille 2006 
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No severe complications related to analgesia: more specifically, no infection at insertion points of the
catheters. 10 catheters were dislodged. No significant respiratory depression due to opioids, no allergic
reactions

Notes Length of follow-up: until discharge from orthopaedic ward

Extra information regarding method of randomization and length of follow-up supplied by trialists

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomized by anaesthesiologists called to the emergency room: "Sealed en-
velopes: information from the authors to previous reviewers"

Allocation concealment
(selection bias)

Low risk Sealed envelopes

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 20% rate of catheter dislodgement, resulting in the need for systemic analge-
sia

Unclear whether participants with dislodged catheters were included in pain
scores in their treatment group

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced, including similar admission pain scores (2.50 and 2.46
at rest and 4.30 and 4.34 on movement)

Gille 2006  (Continued)

 
 

Methods RCT

Approved by the ethics committee and signed informed consents obtained

Setting: Argentina

Funding: unspecified

Participants 154 adult participants > 65 years old who presented to the emergency department because of a previ-
ously
undiagnosed and untreated hip fracture
Excluded: anatomical abnormalities in the inguinal area different from fracture, known coagulation
disorders, history of allergy to any of the active ingredients used during the study, refusal to participate

Interventions Treatment group: fascia iliaca compartment block with 0.3 mL/kg 0.25% bupivacaine and 5 mL 5%
dextrose (n = 92)

Godoy 2010 
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Control group: normal saline in the fascia iliaca compartment and IV non-steroidal anti-inflammatory
drugs (diclofenac or ketorolac) (n = 62)

Outcomes Pain scores at rest at 15 minutes after block placement

Confusion

Notes Protocol included observing participants for 8 hours

The only complications were local bruises at the site of injection

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants randomized into 2 groups (A and B) with numbers generated by
the EPI-INFO™ (Atlanta, GA: Centers for Disease Control and Prevention) pro-
gramme

Allocation concealment
(selection bias)

Low risk Randomization list was kept by one of the study authors who did not interact
with participants. He gave instructions to participants’ ED nurse about which
treatment should be administered

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Nurse prepared the medication according to physician’s instructions and as-
signed a letter to the protocol (from a set of 10 letters: 5 for group A and 5 for
group B) that designated whether the participant was receiving active medica-
tions in the fascia-iliaca block. The physician administering medications and
obtaining VAS scores did not know which medications the participant was
receiving. The treating nurse was aware of the randomization group

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk The physician administering the medications and obtaining the VAS scores did
not know which medications the participant was receiving

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk In all, 175 participants were randomized upon presentation to the ED. A to-
tal of 21 were excluded from participation (1) because they or their legal deci-
sion-maker declined to participate, (2) owing to systemic or laboratory abnor-
malities that interfered with their participation or (3) because they were subse-
quently found to have missing data (pain scores not recorded or incomplete vi-
tal signs on scheduled measurements)

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced

Godoy 2010  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consents obtained

Setting: China

Funding: unspecified

Participants 40 adult participants (> 16 years of age) with adequate Mini Mental tests and hip fracture confirmed by
x-ray

Graham 2008 
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Excluded: known allergy or contraindication to morphine or bupivacaine, Mini Mental test score < 9

Interventions Treatment group: femoral (3-in-1) nerve block with 30 mL 0.5% bupivacaine (not exceeding 3 mg/kg)
(n = 18; 15 analysed)

Control group : IV morphine 0.1 mg/kg (n = 22; 18 analysed)

Intravenous morphine 0.1 mg/kg bolus as required 2- to 4-hourly, oral dihydrocodeine 30-60 mg 4-
hourly as required (maximum 240 mg per 24 hours), rectal diclofenac 50 mg 8-hourly as required (maxi-
mum 150 mg per 24 hours), oral paracetamol 1 G 4- to 6-hourly (maximum 4 G per 24 hours)

Outcomes Pain scores at 30 minutes after block placement

Confusion 24 hours after block placement or to surgery (whichever came first)

Opioids used in 24 hours or to surgery (whichever came first)

Notes No immediate complications in either group, defined as inadvertent vascular puncture, anaphylaxis or
collapse, severe pain or inability to tolerate the procedure for the femoral block group and anaphylax-
is or collapse, respiratory depression or requirement for naloxone use within 1 hour of IV morphine ad-
ministration for the systemic analgesia group

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Patients were then randomized using numbered, sequential, sealed opaque
envelopes"

Allocation concealment
(selection bias)

Low risk "Patients were then randomized using numbered, sequential, sealed opaque
envelopes"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Seven participants had incomplete data

One participant in the morphine group was unable to complete the study ow-
ing to development of an acute confusional state. Full data were unavailable
for 3 other participants in the IV morphine group owing to incomplete data
collection post intervention. Within the '3-in-1' nerve block group, 1 partici-
pant was found to have an impalpable femoral artery on the side of the hip
fracture after randomization and was unable to receive a nerve block owing
to lack of anatomical landmarks. Full data were unavailable for 2 other partici-
pants owing to incomplete data collection post intervention. Full results were
available for 33 participants: 18 in the morphine group and 15 in the femoral
nerve block group

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Unclear risk Groups well balanced

Data were not analysed in intention-to-treat

Graham 2008  (Continued)
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Methods RCT

Setting: United Kingdom

Funding: unspecified

Participants Orthopaedic hospital in Stevenage, UK
50 participants with an extracapsular hip fracture
Mean age: 77 years (range 68-89)
Percentage male: 30%
Lost to follow-up: none

Excluded: dementia, unable to rate their pain

Interventions Treatment group: femoral nerve block inserted at the time of admission using 0.3 mL/kg 0.25% bupiva-
caine (n = 25)

Control group: no injection (n = 25)

Outcomes Pneumonia

Mortality

Wound infection

Pressure sores

No local or systemic complications of femoral nerve blocks

Notes Length of follow-up: 24 hours for analgesia, unclear for other outcomes ("short term"; taken as in hos-
pital)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Sealed envelopes

Allocation concealment
(selection bias)

Low risk Sealed envelopes

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No placebo injections used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Admitting house surgeons and nursing sta� who administered analgesia were
unaware to which group participants had been allocated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

One failed block; data included

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Haddad 1995 
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Other bias Low risk Groups well balanced

Haddad 1995  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consents obtained

Setting: United Kingdom

Funding: unspecified

Participants Orthopaedic hospital in Sheffield, UK
50 participants with a hip fracture surgically treated with a pin and plate or a compression screw
Mean age: 81 years (range 62-94)
Percentage female: 88%
Lost to follow-up: 1 (2%)

Excluded: absolute contraindication to a regional technique, allergy to local anaesthetic agents, sys-
temic disease that indicated an alternative method of anaesthesia

Interventions Treatment group: femoral (triple nerve block) nerve block with 35 mL 0.75% prilocaine and infiltration
above the iliac crest with 8 mL 0.75% prilocaine inserted before induction of anaesthesia (n = 25)
Control group: no blocks (control) (n = 25)
All participants had general anaesthesia using alfentanil, etomidate, nitrous oxide, isoflurane

Outcomes Death

Notes Length of follow-up: 24 hours

No untoward sequelae were associated with nerve blocks. Venous blood for plasma prilocaine levels
in the first 12 participants in group 2 was taken from an indwelling cannula at 0, 5, 10, 15, 20, 25, 30, 45
and 60 minutes after completion of the prilocaine injection. Concentrations were measured using gas
chromatography. Cmax occurred no later than 25 minutes. Methemoglobin levels were not mentioned

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Use of 'unmarked envelopes'

Allocation concealment
(selection bias)

Low risk Use of 'unmarked envelopes'

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk All participants were prescribed intramuscular papaveretum 0.2 rng/kg; ad-
ministration was done at the discretion of the nursing sta�, who were unaware
of participant groups. All participants had their skin prepared and an elasto-
plast placed over the possible injection site to minimize bias. Unclear for par-
ticipants: blocks performed before induction of general anaesthesia

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk All participants were prescribed intramuscular papaveretum 0.2 rng/kg; ad-
ministration was done at the discretion of the nursing sta�, who were unaware
of participant groups. All participants had their skin prepared and an elasto-
plast placed over the possible injection site to minimize bias

Hood 1991 
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The operating theatre recovery sister and ward sta�, who were blind to partici-
pant groups, were asked to assess the quality of analgesia after the operation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk One participant lost to follow-up

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced

Hood 1991  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consents obtained

Setting: Thailand

Funding: unspecified

Participants 64 ASA I–III participants aged 18–80 years undergoing surgery for femur fracture with body weight > 50
kg and scheduled for surgery under spinal block

Excluded: multiple fractures, peripheral neuropathy, bleeding disorders, mental disorders, communi-
cation failure, allergy to local anaesthetics, use of analgesics for premedication

Interventions Treatment group: femoral nerve block with a nerve stimulator and 20 mL bupivacaine 0.5% and 10 mL
saline 15 minutes before positioning for the spinal (n = 32)

Control group: 2 doses of IV fentanyl 0.5 mcg/kg (n = 32)

During positioning for the spinal (lateral position with the fracture site up), fentanyl in 0.5 mcg/kg in-
crements was given every 5 minutes until pain scores were < or = 4

Outcomes Pain scores at rest and on movement (positioning for the spinal) 15 minutes after block placement

No adverse systemic toxicity of bupivacaine, such as seizure, arrhythmia or cardiovascular collapse,
was noted in the femoral nerve block group. Neither vascular puncture nor paraesthesia occurred.
No complications, such as haematoma, infection or persistent paraesthesia, were observed within 24
hours after the operation. No participant in either group had hypoventilation (ventilatory rate < 10/
min) or oxygen saturation < 95%

Notes Although the vast majority of participants had a proximal fracture, 10 participants had a shaC (6 partic-
ipants for the femoral nerve block and 1 for the control) or a distal (3 participants in the control group)
fracture. The only outcomes retained in the analysis were pain scores. Pain scores at rest and on move-
ment after block placement were finally excluded because we thought that measurement was done be-
fore the block could be effective (please see Results)

An email was sent on 17 March 2016, to obtain data separately for participants with a proximal fracture.
No reply

Risk of bias

Bias Authors' judgement Support for judgement

Iamaroon 2010 
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Random sequence genera-
tion (selection bias)

Low risk Participants were allocated by computer-generated random numbers into 2
groups of 32 participants each

Allocation concealment
(selection bias)

Low risk The random allocation sequence was concealed in opaque, sealed envelopes
until a group was assigned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not blinded: "All patients were aware of their treatment group allocation"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Blinded: "Assessors of pain were blinded to the patients’ allocated treatment
group"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

No failed block reported

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Unclear risk Groups well balanced except that time from trauma to surgery was significant-
ly longer in the fentanyl group than in the FNB group (P = 0.03) and most par-
ticipants in the FNB had femoral neck fractures, whereas most of those in the
fentanyl group had intertrochanteric fractures (P = 0.04)

Iamaroon 2010  (Continued)

 
 

Methods RCT

Insitutional approval and informed consents obtained

Participants Included: patients of both sexes, 18–70 years, weight > 50 kg, American Society of Anesthesiologists
physical status I-III, scheduled for fracture femur operation under central neuraxial block but unable to
sit because of pain

Excluded: could sit comfortably, any contraindication to spinal anaesthesia, FNB or local anaesthetic

Interventions Treatment group: femoral nerve block with 20 mL lidocaine 1.5% (15 mL lidocaine 2% and 5 mL dis-
tilled water) with epinephrine 5 mcg/mL, nerve stimulator, quadriceps response at 0.3-0.5 mA, insulat-
ed 50 mm 22 G needle (n = 23)

Control group: fentanyl 1.0 mcg/kg IV (n = 21)

Positioning for spinal 5 minutes after block placement or IV fentanyl. Additional fentanyl 0.5 mcg/kg
every 5 minutes in both groups allowed if VAS scores ≥ 4 until VAS scores < 4 or a maximal dose of 3
mcg/kg (whichever came first). No participant required an additional dose of fentanyl

Outcomes Pain scores on movement (positioning for the spinal) 5 minutes after block placement (scale 0-10)

Notes Study also includes participants with shaC fracture. We obtained results for pain scores on movement
for participants with proximal fracture only from the study authors. However, we did not keep results
in the analysis (see Effects of interventions) owing to the short delay between the block and the evalua-
tion

Jadon 2014 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Patients were distributed in two groups through computer generated random
numbers table"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up. For 2 participants from each group, surgery was post-
poned owing to infection at the surgical site and a change in the surgical plan.
One participant from each group was excluded owing to refusal for spinal
anaesthesia on the table after initial consent. Therefore, 6 participants were
subsequently excluded, leaving 60 participants for final analysis

All participants for whom a pain score could be obtained during spinal posi-
tioning had their score analysed within their assigned group

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk "Demographic data and type of surgery were comparable in both the groups"

Jadon 2014  (Continued)

 
 

Methods RCT

Informed consents obtained

Setting: United Kingdom

Funding: unspecified

Participants Orthopaedic hospital in London, UK
19 participants with an extracapsular hip fracture treated with a pin and plate or a sliding hip screw
Mean age: 82 years (range 67-93)
Percentage female: 95%
Lost to follow-up: none

Excluded: other painful lesions, signs of moderate or severe dementia, < 65 years of age, systemic dis-
ease indicating an alternative method of anaesthesia (e.g. spinal)

Interventions Tretament group: lateral cutaneous nerve of thigh block with 15 mL 0.5% bupivacaine and adrenaline
(n = 10)
Control group: no block (control) (n = 9)

Jones 1985 
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All participants had general anaesthesia with fentanyl, thiopentone, suxamethonium, nitrous oxide,
halothane. Blocks performed at completion of surgery

Outcomes Death (24 hours)

Notes One participant died within 24 hours of surgery, and results for this participant were not given

Length of follow-up: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk 'Random envelopes'

Allocation concealment
(selection bias)

Low risk 'Random envelopes' opened at completion of surgery

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Postoperative analgesia was prescribed before allocation to respective
groups, with administration performed at the discretion of the nursing sta�,
who were unaware of whether a block had been performed. The dose of pethi-
dine was 25 or 50 mg intramuscularly, depending on the participant's estimat-
ed weight - not on general condition

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk One lost to follow-up

Results for 1 participant who died are not included: "One patient in Group 2
who died within the 24-hour period is not included in analysis of the results:
there are thus nine patients in each group"

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced

Jones 1985  (Continued)

 
 

Methods RCT

Setting: Sweden

Funding: no conflict of interest declared, classified as departmental resources

Participants Orthopaedic hospital in Sweden
80 participants with a hip fracture
Mean age: 82 years (range not stated)
Percentage female: 64%
Lost to follow-up: not stated

Excluded: inability to rate their pain

Kullenberg 2004 
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Interventions Treatment group: femoral nerve block inserted at the time of admission with 30 mL ropivacaine (7.5
mg/mL) (n = 40). Mean bock duration 15.8 ± 5.6 hours. Four participants had their block during trans-
portation to the hospital. The block was repeated for 3 participants owing to a long delay before
surgery (23.9 hours, 26.3 hours and 30.9 hours)

Control group: no injection (n = 40)

Outcomes Confusion (Pfeiffer test, graded according to a 4-degree scale (0-3: no, light, moderate and pronounced
confusion) at 48 hours

Time to first mobilization

Pressure sores

Opioids used per 24 hours

Notes Length of follow-up: length of acute hospital stay (mean 11 days)

No complication related to the nerve block

All participants indicated that they would consider a new future blockade if this would be necessary

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Use of sealed envelopes

Allocation concealment
(selection bias)

Low risk Use of sealed envelopes

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

Five failed blocks; participants kept in their treatment groups

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Unclear risk Groups well balanced except for a longer delay in arrival to surgery for the
block group (15.5 hours vs 5.8 hours)

Kullenberg 2004  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consents obtained

Setting: Austria

Luger 2012 
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Funding: departmental resources

Participants Included: 37 very elderly participants (> 80 years) with hip fractures (of whom 3 with dementia had to
be excluded) scheduled for surgery under spinal anaesthesia

Excluded: score < 18 on the Mini-Mental State Examination, surgery did not take place within 36 hours,
known intolerance or allergies to drugs, planned or required general anaesthesia, refusal of consent,
participation in a different study, administration of midazolam as premedication, chronic pain, con-
traindications and spinal anaesthesia failure, incomplete data records

Interventions Treatment groups: ultrasound-guided continuous femoral (3-in-1) nerve block with bupivacaine (n =
10)

Control group: systemic analgesia with IV/SC piritramide and IV paracetamol (n = 10)

Outcomes Pain scores at rest and on movement at 24 hours after surgery

Opioids at 24 hours after surgery

Number of participants with postoperative myocardial ischaemia

Notes Study also includes a group with epidural analgesia - not retained in this review

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The patients were randomized according to a computer-generated random-
ization list"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No drop-out for the 2 included subgroups

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups comparable

Luger 2012  (Continued)

 
 

Methods RCT

Setting: Iran

Mossafa 2005 
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Funding: unspecified

Participants 40 participants with femoral neck fracture

Interventions Treatment group: fascia iliaca block with 20 mL 1.5% lidocaine (n = 20)

Control group: IV fentanyl 1.5 mcg/kg (n = 20)

Lateral decubitus position for spinal anaesthesia

Outcomes Pain on movement 5 minutes after block placement (positioning for spinal)

Participant satisfaction

Notes Conference abstract

Email sent on 26 May 2015; no reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Unclear risk No details

Mossafa 2005  (Continued)

 
 

Methods RCT

Approved by the ethics committee and signed informed consents obtained

Setting: Greece

Funding: unspecified

Participants 207 participants aged 70 years or older at intermediate or high risk of delirium scheduled for hip frac-
ture repair

Mouzopoulos 2009 
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Risk classification was based on the presence of 4 predictive risk factors (severity of illness, measured
by acute physiology age and chronic health examination; cognitive impairment, measured by the mi-
ni-mental state examination score; index of dehydration, measured by the ratio of blood urea nitro-
gen to creatinine; and visual impairment, measured by the standardized Snellen test) as described by
Inouye. Intermediate risk for postoperative delirium was defined as the presence of 1 or 2 risk factors;
high risk was defined as the presence of ≥ 3 risk factors

Excluded: delirium at admission, metastatic hip cancer, history of bupivacaine allergy, use of
cholinesterase inhibitors, severe coagulopathy, parkinsonism, epilepsy, levodopa treatment, delayed
surgery more than 72 hours after admission, inability to participate in interviews (profound dementia,
respiratory isolation, intubation, aphasia, coma or terminal illness)

Interventions Treatment group: fascia iliaca block with bupivacaine 0.3 mL/kg (0.25%?) repeated daily until delirium
or surgery and at 24 hours after surgery, and daily until delirium or discharge (n = 108 randomized; n =
102 analysed)

Control group: placebo medication (water for injection) identical in appearance to the active drug and
administered at the same site and in the same way (n = 111 randomized; n = 105 analysed)

Intravenous and intramuscular analgesics were administered as needed in both groups

Outcomes Confusion (Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV) and Confusion
Assessment Method criteria)

No complications of fascia iliaca block administration report, except 3 local haematomas developed at
the injection site, which resolved spontaneously. Exact number of blocks performed was not specified

Notes Reduction was seen only in participants at intermediate risk of developing delirium - not among those
at high risk

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "sequentially randomly assigned" "according to a computer-generated ran-
domization code"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "All participants were blinded to the treatment group." "Placebo medication
(water for injection) was identical in appearance to the active drug and was
administered at the same site and in the same way as the fascia iliaca block
was injected." However, no clear mention of blinding of personal taking care
of participants

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not really clear

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk A total of 12 participants were further excluded from both groups for different
reasons: 6 lost to follow-up, 3 refused further participation and 3 died (2 pul-
monary embolism and 1 stroke) between second and fourth days of admission

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Mouzopoulos 2009  (Continued)
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Methods RCT

Informed consents obtained

Setting: France

Funding: unspecified

Participants Orthopaedic hospital in Feurs, France
30 participants with a hip fracture
Mean age: 86 years (range 70-96)
Percentage female: 82%
Lost to follow-up: none

Excluded: inability to rate their pain (Mini Mental score < 24), contraindication to nitrous oxide, regional
anaesthesia, allergy to study drugs, renal dysfunction or prefracture opioid treatment

Interventions Treatment group: femoral nerve block inserted at the time of admission with 20 mL mepivacaine (n =
16)

Control groups: no injection. IV morphine (n = 14) or IV paracetamol and ketoprofen (n = 15). We re-
tained only the IV morphine group as the control group

All participants received nitrous oxide for withdrawal of clothing on arrival

Outcomes Pain score on VAS at movement (x-ray): 20 minutes after block placement

Notes Length of follow-up: duration of time in emergency department

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Hat drawing

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

Failed block (defined as pain scores > 4/10 at skin traction installation) 18.7%.
Results included in treatment group

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced

Murgue 2006 
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Methods RCT

Approved by the ethics committee and written informed obtained

Setting: China

Funding: governmental

Open reduction and internal fixation surgery with the antirotation proximal femoral nail technique

Participants 104 participants scheduled for open reduction of hip fracture

Excluded: neuropathy involving lower extremities, bladder dysfunction, coagulopathies, known allergy
to amide local anaesthetic drugs or opioids, inability to co-operate, psychological disorders or linguis-
tic difficulties that could interfere with pain assessment

Interventions Treatment group: fascia iliaca block (n = 51)

Control treatment: intravenous patient-controlled analgesia (n = 53)

General anaesthesia with fentanyl, remifentanil, propofol and atracurium for surgery and flurbiprofen
40 mg at completion of surgery, plus acetaminophen and dihydrocodeine or morphine on request as
rescue analgesia for all participants

Outcomes Pain at 2, 4, 6, 12, 24 and 48 hours after surgery (taken as at rest)

Acute confusional state (time point unspecified, participants screened daily; length of hospital stay 23
and 21 days for fascia iliaca and IV groups, respectively)

Opioid consumption up to 48 hours

Participant satisfaction (92.5% of participants receiving a fascia iliaca block were satisfied vs 94.3% of
participants receiving IV analgesia)

Notes Additional information received from study authors

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomly assigned according to a computer-generated random number ta-
ble"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "Blinding could not be conducted due to differences in the analgesia proce-
dures and
infusion pumps used"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk "Blinding could not be conducted due to differences in the analgesia proce-
dures and
infusion pumps used"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "Patients who underwent the full protocol were included in the analysis"

2 participants withdrawn from fascia iliaca group owing to catheter failure

Nie 2015 
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Selective reporting (re-
porting bias)

Unclear risk All results mentioned in methods section given in results section, except pre-
operative and postoperative mini-mental state examination. We contacted
study authors who informed us that Mini Mental tests were not "collected"

Other bias Unclear risk Groups well balanced. Prophylaxis against nausea and vomiting given to IV
group only

Not in intention-to-treat

Nie 2015  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consents obtained

Setting: Spain

Funding: unspecified

Participants 75 participants undergoing hip fracture repair under spinal anaesthesia

Excluded: general anaesthesia or intravenous administration of analgesics intraoperatively, pretreat-
ment for chronic pain, or for ischaemic heart rhythm disorders, neurodegenerative and psychiatric dis-
eases, lack of collaboration and/or understanding of the participant, allergy to local anaesthetics and
contraindications for regional anaesthesia

Interventions Treatment group: femoral cutaneous and obturator nerve block (n = 25) or obturator nerve block only
(n = 25). Blocks were performed after the spinal had worn o�

Control group: intravenous analgesia (n = 25)

For all groups, investigators administered additional intravenous analgesia according to participants'
demands (if VAS scores ≥ 3): metamizole 2 G or dexketoprofen trometamol 50 mg IV up to every 8 hours
(depending on allergies). If pain persisted, tramadol 100 mg and metoclopramide 10 mg IIV every 8
hours was added.
In addition, if needed, 0.5 mg/kg morphine chloride was used as a rescue

Outcomes Drug expenses

Time to first mobilization (sitting)

Participant satisfaction (score from 1 to 5; 1 = bad, 2 = regular, 3 = good, 4 = very good and 5 = excellent)

Opioids during first 48 hours after surgery

Participant satisfaction (score from 1 to 5; 1 = bad, 2 = regular, 3 = good, 4 = very good and 5 = excellent)

"We did not observe any complication in the realization of locoregional techniques during or subse-
quent to the locoregional technical"

Notes Email sent on 26 May 2015; no reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly distributed", no details

Segado Jimenez 2009 
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Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Triple blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Triple blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No missing results

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section are given in results section

Other bias Low risk Groups well balanced

Segado Jimenez 2009  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consents obtained

Setting: Denmark

Funding: unspecified

Participants 20 participants with a hip fracture surgically treated
Mean age: 81 years (range 58-91)
Percentage female: unclear
Lost to follow-up: none

Interventions All participants had spinal anaesthesia with 3.5 mL 0.5% bupivacaine
Postoperatively, participants received:
Treatment group: femoral nerve block with 0.4 mL/kg bolus of 0.5% bupivacaine, then infusion of 0.14
mL/kg/h 0.25% bupivacaine for 16 hours (n = 10)

Control group: saline infusion for 16 hours of same volume of fluid (control) (n = 10)

Regular aspirin administration and IM morphine on demand

Outcomes Opioids used during first 18 hours after surgery

No haematomas at the site of femoral catheters. Length of follow-up unspecified

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomized by a computer after surgery

Spansberg 1996 
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Allocation concealment
(selection bias)

Low risk Adequate

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Placebo-controlled study: participants, recovery sta� and observers were
blind to the solution used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Placebo-controlled study: participants, recovery sta� and observers were
blind to the solution used

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

Nine of 10 participants receiving bupivacaine were analgesic to pin prick in the
distribution of all 3 nerves. The other participant was analgesic only in the dis-
tribution of the lateral femoral cutaneous nerve of the thigh

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced

Spansberg 1996  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consents obtained

Setting: Ireland

Funding: unspecified

Participants 24 participants presenting with fractured neck of femur, ASA I-III and aged > 50 years
Excluded: participant refusal, presence of more than 1 fracture; Mini-Mental Score < 22; coagulation
disorders; head injury; loss of consciousness; 10 mg or more morphine administration pre-hospital;
acute intercurrent heart disease; allergy to bupivacaine, morphine or paracetamol; skin lesions/infec-
tion at block site; renal dysfunction, evidence of systemic infection (clinically defined or elevated C-re-
active protein levels, leucocytosis or body temperature > 37.8°C)

Interventions Treatment group : continuous femoral nerve block with bupivacaine 0.25% for 72 hours (n = 12)

Control group: IM morphine (n = 12)

All participants received paracetamol regularly and parenteral morphine up to 0.1 mg/kg IM 4-hourly
as required

Outcomes Pain at rest and on passive movement (30 degrees flexion) at 30 minutes after block placement

Participant satisfaction

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Szucs 2012 
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Random sequence genera-
tion (selection bias)

Low risk "random number sequence and sealed envelopes"

Allocation concealment
(selection bias)

Low risk "random number sequence and sealed envelopes"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Three participants were excluded for the following reasons: (1) elastomer-
ic pump failure resulting in local anaesthetic administered over less than 54
hours instead of 72 hours, (2) participant confusion with subsequent pump
disconnection after 12 hours, (3) late diagnosis of a complicating acetabular
fracture

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Szucs 2012  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consents obtained

Setting: Turkey

Funding: unspecified

Participants Orthopaedic hospital in Konya, Turkey
40 participants with a hip fracture undergoing surgery for a trochanteric hip fracture
Mean age: 59 years (range not stated)
Percentage male: not stated
Lost to follow-up: none

Excluded: coagulation abnormality, age < 18 or > 80 years, weight < 50 or > 100 kg, known allergy to
bupivacaine or opioids, previous analgesic treatment with opioids, inability to understand pain scales
or use a patient-controlled analgesia device

Interventions All participants had general anaesthesia with fentanyl, propofol atracurium, nitrous oxide, isoflurane.
At completion of the operation, participants had:

Treatment group: femoral (3-in-1) nerve block with 30 mL 2% lidocaine with 2% epinephrine 1:200,000,
followed by continuous infusion with 0.125% bupivacaine for 48 hours (n = 20)

Control group: patient-controlled analgesia with morphine (control) (n = 20)

Tuncer 2003 
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Outcomes Participant satisfaction (rated as excellent, good, moderate or poor; we attributed scores from 1 to 4 to
compare the data)

Notes Length of follow-up: 48 hours

Email sent to study authors on 24 May 2015, to ask for additional information; no reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomized at completion of surgery, method unspecified

Allocation concealment
(selection bias)

Low risk Randomized after inclusion

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Two missing results for participant satisfaction

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Low risk Groups well balanced

Tuncer 2003  (Continued)

 
 

Methods RCT

Consents obtained

Setting: South Africa

Funding: unspecified

Participants Orthopaedic hospital in Cape Town, South Africa
40 participants with a hip fracture undergoing surgery
Mean age: 79 years (range not stated).
Percentage female: 81%
Lost to follow-up: none

Excluded: fracture sustained more than 8 days before admission; < 60 years old; absolute contraindica-
tion to a regional technique, such as localized sepsis, suspicion of bacteraemic process or patients re-
ceiving anticoagulant therapy; overt or suspected endocrine disorder other than diabetes mellitus

Interventions Treatment groups: psoas block (n = 16) or spinal (n = 20) plus 'light" general anaesthesia using al-
thesin, nitrous oxide

White 1980 
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Control group: general anaesthesia with fentanyl, thiopentone, suxamethonium, nitrous oxide,
halothane (n = 20)

Outcomes Confusion

Pneumonia

Mortality

Notes Length of follow-up: 4 weeks

Four of 20 participants allocated to receive psoas nerve block failed to achieve a satisfactory block; out-
come for these participants was not given (other than for mortality)

No participant showed evidence of toxicity to the local anaesthetic

Trial also includes a group with spinal (n = 20) added to light general anaesthesia

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Four failed psoas compartment blocks, no other losses to follow-up

Selective reporting (re-
porting bias)

Low risk All measurements mentioned in methods section given in results section

Other bias Unclear risk Groups well balanced, except for preoperative pneumonia: 1 in the psoas com-
partment block and 4 in the group general anaesthesia alone

Not in intention-to-treat

White 1980  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consents obtained

Setting: Korea

Funding: unspecified

Yun 2009 
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Participants 40 ASA physical status I–III participants aged 62–88 years with isolated femoral neck fracture

Excluded: known allergy to amide local anaesthetics, haemorrhagic diathesis, peripheral
neuropathy, mental disorders

Interventions Treatment group: fascia iliaca with 30 mL 0.375% ropivacaine (n = 20)

Control group: IV alfentanil 10 mcg/kg followed by 0.25 mcg/kg/min starting 2 minutes before spinal (n
= 20)

Participants were moved to the operating suite for the spinal 20 minutes after block placement. Spinals
were performed in lateral decubitus position on the side best tolerated by the participant. When a par-
ticipant reported a VAS 4 during this positioning, the procedure was stopped, and 100 mg of IV alfen-
tanil was administered in both groups

Outcomes Pain scores on movement at 30 minutes after block placement (positioning for spinal anaesthesia) and
at rest at 6 and 24 hours after surgery

Participant satisfaction (yes/no: 1 = good (if necessary, I would repeat the procedure) and 2 = bad (I
would never repeat the procedure again))

Opioids at 24 hours

No adverse systemic toxicity of ropivacaine was noted, and neither vascular puncture nor paraesthe-
sia was elicited in the fascia iliaca block group. No complications, such as haematoma or persistent
paraesthesia, were observed in participants with a fascia iliaca block within 24 hours after the opera-
tion

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomly assigned, using an allocation sequence (which was generated by Y.
H. Kim using a computer)"

Allocation concealment
(selection bias)

Low risk "The random allocation sequence was concealed until group was assigned (by
J. W. Hwang)"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up

No failed block mentioned. 40% (8 of 20) of participants had a complete block
(3 nerves) and 60% (12 of 20) had blockade of 2 nerves (lateral femoral cuta-
neous and femoral)

Selective reporting (re-
porting bias)

Low risk All results mentioned in methods section given in results section

Other bias Low risk Groups well balanced

Yun 2009  (Continued)
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ASA: American Society of Anesthesiologists physical status
DSM: Diagnostic and Statistical Manual of Mental Disorders
ECG or EKG: electrocardiogram
ED: emergency department
FNB: femoral nerve block
G: gram
h: hour
IM: intramuscular
IV: intravenous
IQR: interquartile range
mcg: microgram
mg: milligram
mL: millilitre
n: number
PCA: patient-controlled analgesia
RCT: randomized controlled trial
SC: subcutaneous
VAS or VRS: = visual or verbal analogue/response scale
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Bech 2011 Different intervention: local anaesthetic infiltration

Bölükbasi 2013 No outcome of interest. Conference abstract. Not enough details on possible outcomes of interest
in the abstract. Study authors contacted on 25 May 2015. Confirmed that they were the authors of
the abstracts but did not provide requested information

Durrani 2013 Different population. 47 proximal fractures, 28 shaC fractures and 9 distal fractures. Mean age 42
years. Email sent 17 March 2016, to request separate data for participants with a proximal fracture.
No reply

Foss 2005 Different intervention: epidural analgesia

Fujihara 2013 Not randomized: "The included patients were assigned to one of two groups in alternating order"

Ghimire 2015 Different intervention. Comparison between fascia iliaca block and femoral nerve block for posi-
tioning for spinal anaesthesia

Gorodetskyi 2007 Different intervention. This was a randomized study of 60 participants with a trochanteric hip frac-
ture fixed with a sliding hip screw or a trochanteric external fixator. After surgery, participants were
randomized to an active non-invasive interactive neurostimulation device or to a sham device. The
active device generated biphasic electrical impulses. Participants allocated to the active group had
a reduced level of pain, a reduced analgesic requirement and a greater range of flexion of the in-
jured limb. We excluded the study as it was not a study of nerve blocks

Hussain 2014 Different intervention. The amount of local anaesthetic used (bupivacaine 12.5 mg/kg of body
weight) exceeds recommendations

Hwang 2015 No outcome of interest at our selected time points (a study may be legitimately excluded if out-
comes of interest were not measured; Higgins 2011 Section 5.4.1). Here, pain intensity was mea-
sured at 2 and 3 hours after block placement only from the results of 2 conference abstracts for this
study, and at 1, 4 and 24 hours after block placement in the third abstract. The third abstract also
reported absence of a difference in opioid consumption "during the course of the study (no specific
time point mentioned for this outcome) on preliminary results:12.0 mg of morphine equivalent (6
participants) versus 12.9 mg for the control group (8 participants); P value 0.88." This result was not
retained in the analysis. Adding it would not change the conclusions for opioid consumption stan-

dardized mean difference -0.71 (95% confidence interval -0.94 to -0.48); I2 statistic = 44%, with this
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Study Reason for exclusion

result vs standardized mean difference -0.77 (95% confidence interval -0.98 to -0.56); I2 statistic =
30% without. No complications were recorded in either group

Irwin 2012 Retrospective study

Kang 2013 Different intervention: local anaesthetic infiltration

Kumie 2015 Not a RCT. Single-institution case control study

Mannion 2005 Different intervention. This was a randomized trial of 36 participants who were having hip fracture
surgery. All participants had a psoas block and general anaesthesia. Participants were randomized
into 3 groups. A control group received a psoas block and IV saline, another group received psoas
block and IV clonidine 1 mg/kg and a third group received a psoas block and peripheral clonidine.
The interval from time of completion of block to first supplementary analgesic administration was
longer in the IV clonidine group. Results show no significant differences among groups regarding
postoperative adverse effects. We excluded the study as investigators included no 'control' group
that received no block

Manohara 2015 Different intervention. Comparison between ultrasound-guided supra-inguinal fascia iliaca block
and femoral nerve block

Marhofer 1998 Different intervention. This was a randomized trial of 60 participants. 20 received a 3-in-1 block
with ultrasound guidance with 20 mL 0.5% bupivacaine, 20 received 20 mL of 0.5% bupivacaine
and 20 received 30 mL of 0.5% bupivacaine with nerve stimulator guidance. We excluded the study
as investigators included no comparison with a group without nerve block

Matot 2003 Different intervention: epidural analgesia

McRae 2015 Different population: 6 participants with shaC fracture. Letter sent 17 March 2016, to request sepa-
rate data for participants with a proximal fracture. No reply

Mutty 2007 Different population. This was a randomized trial comparing femoral nerve block vs no block for 54
participants with a femoral shaC or distal femoral fracture. We excluded the study as it included no
proximal femoral fractures

Piangatelli 2004 Different intervention. This was a randomized study of 80 participants undergoing lower extrem-
ity surgery that compared 4 different methods. A lumbar plexus block with 30 mL 0.5% levobupi-
vacaine or a lumbar plexus block with 30 mL 0.75% ropivacaine or a sciatic nerve block with 10
mL 0.75% ropivacaine or a sciatic nerve block with 10 mL 0.5% levobupivacaine. We excluded the
study from this review, as investigators included no 'control' group without nerve block

Reavley 2015 Different intervention. Comparison between fascia iliaca block and femoral (3-in-1) block for pre-
operative analgesia in the emergency department

Scheinin 2000 Different intervention: epidural analgesia

Schiferer 2007 Different population. This was a randomized trial of 62 participants with femoral trauma who were
randomized to receive at the site of the accident a femoral nerve block or intravenous metamizole
for pain. Studiy provided a variety of causes for the femoral trauma, including 20 cases of hip frac-
ture. The nerve block was shown to reduce the degree of pain as assessed by the visual analogue
scale and to reduce anxiety and heart rate. We excluded the study as it included participants with
other conditions. Trialists were unable to provide separate results for hip fracture participants

Segado Jimenez 2010 Study authors informed us that the trial included participants with hip fracture and participants
without hip fracture undergoing elective hip arthroplasty. They could not give us data separately
for participants with and without hip fracture: "I did not registered which patients were hip frac-
tures, just the type of surgery"
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Study Reason for exclusion

Sia 2004 Different population. Femoral shaC fractures

Turker 2003 Different intervention. This was a randomized study of 30 participants who underwent partial hip
replacement surgery. 15 received general anaesthesia plus epidural block with 15 mL of 0.5% bupi-
vacaine, and 15 received general anaesthesia plus psoas compartment block with 30 mL of 0.5%
bupivacaine. Both groups had similar pain scores, but the epidural group showed greater drops in
mean arterial blood pressure from baseline and more complications. We excluded the study from
this review because it did not include a control group that did not receive nerve block

Van Leeuwen 2000 Different intervention. This was a randomized study of 3 different combinations of doses of local
anaesthetics given to produce a 'three in one' femoral nerve block. We excluded this study from the
review because it did not include a 'control' group that did not receive nerve block

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Ultrasound-guided femoral nerve block using 1% ropivacaine as a method of pain control in pa-
tients who present to emergency with a fractured hip

Methods Parallel RCT

Open label

Approved by the ethics committee

Participants Inclusion criteria: 18 years or older with radiological proof of fractured neck of femur

Exclusion criteria: women lactating, pregnant or of childbearing potential who are not willing to
avoid becoming pregnant during the study, < 18 years old, allergy to ropivacaine, allergy to parac-
etamol and morphine, anticoagulated patients and those with significant coagulation abnormali-
ties that increase their risk of bleeding. localized injection site infection. neurological deficits in the
distribution of the femoral nerve noted, consent denied, documented severe hepatic disease, un-
able to give consent themselves, history of heart block or on amiodarone, acute cardiac event in
the last 3 months

Interventions Treatment group: An ultrasound-guided femoral nerve block will be placed with 1% ropivacaine.
An ultrasound vascular probe is placed to locate structures anatomically: The main structures were
the femoral nerve itself, the femoral artery and vein and the fascia iliaca. Then under real-time ul-
trasound guidance via an out-of-plane approach, 15 mL of 1% ropivacaine is injected around the
femoral nerve as visualized. A 2-person technique is employed with the needle attached to the sy-
ringe of ropivacaine via a 90 cm minimum volume extension set. The probe and needle operator is
present along with an assistant who injects the anaesthetic. Digital pressure is then placed for 30
seconds just distal to the injection site. The entire procedure takes about 15 to 20 minutes. Objec-
tive measure of the nerve block is assessed at 30 minutes by testing sensation over the anterolater-
al aspect of the thigh

Control group: Both study and control groups will receive regular oral tablet paracetamol 1 G every
4 to 6 hours to a maximum dose of 4 G in 24 hours and parenteral (intravenous) morphine as re-
quired for pain control

Outcomes Primary outcome: morphine use in patients for both groups at 24 hours

Secondary outcomes: pain scores and subsequent pain scores to be looked at in each group and
compared over the first 12 hours. Scores will range from 0 to 10, with 10 indicating the worst pain.
Pain scores in both groups will be assessed at enrolment into the study, 30 minutes after enrolment
or after nerve block has been given, then at 4 then 8 then 12 hours after enrolment

ACTRN12609000526279 
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Starting date 04/04/2009

Contact information Dr Edmond Park, Emergency Department, St Vincents Hospital, Victoria Street, Darlinghurst 2010
New South Wales

+61 2 8382 2040, epark@stvincents.com.au

Notes Recruiting

ACTRN12609000526279  (Continued)

 
 

Trial name or title A randomized controlled trial of fascia iliaca compartment block versus morphine for pain in frac-
tured neck of femur in the emergency department: a pilot study - fascia Iliaca compartment block
versus parenteral morphine sulphate

Methods RCT

Open label

Participants Inclusion criteria: suspected isolated hip fracture (clinical suspicion of hip fracture defined as
the presence of painful, unilateral shortening and external rotation of the lower limb, preventing
weight-bearing), alert and oriented, willing to be randomized for pain relief as described, > 18 years
of age

Exclusion criteria: other significant injury, clinical suspicion of fracture other than to the hip, sensi-
tivity to any study preparation, local infection at the injection site, symptoms/Injury > 8 hours, pre-
hospital parenteral analgesia, unable to give informed consent as a result of current or pre-existing
physical or mental condition, known coagulopathy, taking warfarin or clopidogrel within 2 weeks,
body mass index > 40

Interventions Treatment group: fascia iliaca compartment block with bupivacaine 0.25%

Control group: morphine

Outcomes Primary outcome measure: comparison between experimental and control groups of the differ-
ence in maximum tolerable passive hip flexion from supine (verbal pain score ≤ 3), expressed in de-
grees measured with a goniometer at baseline (on arrival after recruitment but before randomiza-
tion) vs 45 minutes post intervention

Secondary objective: investigation of duration of effect, ease of use, failure rates and mor-
phine-sparing effect of using fascia iliaca block in this participant group

Starting date  

Contact information Nottingham University Hospitals NHS Trust

Notes  

EUCTR2006-004001-26-GB 

 
 

Trial name or title Blocking the femoral nerve in patients with suspected hip fracture - does it work in clinical prac-
tice?

Methods Parallel RCT

EUCTR2008-004303-59-SE 
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Double-blind

Participants Inclusion criteria: 132 participants with suspected hip fracture, ≥ 65 years old

Exclusion criteria: more fractures incurred in the context of an accident, at home for more than 12
hours after the accident, hypersensitivity to local analgesics, infection, neurovascular problems,
blockade not available within a specific period, patients for whom the attending physician consid-
ers that blockade could be harmful (e.g. atrioventricular block type II or III, elderly, severe liver dis-
ease, greatly reduced renal function)

Interventions Treatment group: femoral nerve block with ropivacaine

Control group: placebo, subcutaneous injection

Outcomes Primary objective: pain scores

Secondary outcomes: complications (decubitus ulcers), rehabilitation time, analgesic use

Starting date 24/10/2008

Contact information  

Notes  

EUCTR2008-004303-59-SE  (Continued)

 
 

Trial name or title The FINOF (Femoral Nerve-Block Intervention in Neck Of Femur Fracture) study - FINOF

Methods RCT

Single-blind

Participants Inclusion criteria: ≥ 70 years of age, resident in own home or in warden-aided flat, cognitively intact
(as defined by a score ≥ 7 on the Abbreviated 10 point Mental Test Score (AMTS), prior fracture New
Mobility Score ≥ 3, indicating independent indoor ambulation)

Exclusion criteria: pre-fracture hospitalization, contraindications to femoral nerve block analgesia,
regular pre-fracture opioid or glucocorticoid therapy, alcohol or substance abuse, morphine intol-
erance, postoperative surgical restrictions for ambulation

Interventions Treatment group: femoral nerve block with ropivacaine 0.2%

Control group: standard care

Outcomes Primary endpoint(s): from day 1 to day 3 postoperatively: cumulative ambulation score, cumulative
dynamic pain score postoperatively

Secondary objective: to estimate the cost-effectiveness of femoral nerve blockade vs usual care, to
examine issues of compliance, acceptability to sta� and participants

Starting date 20/04/2011

Contact information Nottingham University Hospitals NHS Trust, United Kingdom; no contact provided

Notes  

EUCTR2010-023871-25-GB 
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Trial name or title Analgesic effect of a supplemental nerve block in patients with hip fracture

Methods Parallel RCT

Double-blind

Participants Inclusion criteria: clinical suspicion of hip fracture, successful sensory effect of femoral nerve block,
mentally capable of comprehending and using verbal pain score and distinguishing between pain
from fractured hip and pain from other location, arrival in the emergency department at times
when one of the doctors who do the nerve blocks for this investigation are on call, possible visual-
ization of necessary structures with ultrasound, verbal pain score (0-10) > 3 at rest or > 5 with pas-
sive leg raise 30 minutes after femoral nerve block, informed consent, ≥ 18 years of age

Exclusion criteria: hip fracture not confirmed by x-ray, weight < 45 kg, previously included in this tri-
al If participant wishes to be excluded, allergy to local anaesthetics or adrenocortical hormone, vis-
ible infection in the area of the point of needle injection

Interventions Treatment group: femoral nerve block with bupivacaine 0.25%

Control group: placebo

Outcomes Primary outcome: frequency of sufficient analgesia 20 minutes after a supplemental obturator
nerve block vs placebo

Secondary outcomes: success rate, time to perform the block, onset time

Starting date 17/03/2015

Contact information Department of Anaesthesia and Intensive Care, Aarhus University Hospital, Nørrebrogade 44, 8000
Aarhus, Denmark

+4528782877

thomas.dahl.nielsen@clin.au.dk

Notes  

EUCTR2015-000078-36-DK 

 
 

Trial name or title The effect of the use of fascia iliaca nerve blockade on patient positioning for spinal anaesthesia
and the effect of continuous nerve blockade on postoperative pain and mobility outcomes in pa-
tients with hip fractures

Methods RCT

Double-blind

Approved by the ethics committee: Health and Social Care Research Ethics Committee (HSC REC 1)
(Northern Ireland) approved on 18th of April 2008 (ref: 08/NIR01/20)

Funding: governmental: Belfast Health and Social Care Trust (UK) (ref: RGHT 000559)

Participants Target number of participants

100 participants - 40 in first part of study and 60 in second part of study

Inclusion criteria: ASA physical status class I-IV, able to give written informed consent, requiring op-
erative repair of fractured neck of femur, aged 18 years and over, either sex

ISRCTN07083722 
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Exclusion criteria: history of dementia or difficulty in obtaining consent, history of allergy to any of
the medications used in the study

Interventions Treatment group: fascia iliaca block for positioning before spinal anaesthesia and continuous infu-
sion after surgery

Part 1: Participants randomized to receive fascia iliaca compartment block with 2 mg/kg 1% ligno-
caine or conventional sedation with 0.2 mg/kg IV ketamine and 0.025 mg/kg IV midazolam. At com-
pletion of surgery, a fascia iliaca block with 1 mg/kg 0.25% levobupivacaine will be performed in all
participants
 
Part 2: participants randomized to receive a preoperative fascia iliaca block with 1 mg/kg of 0.25%
levobupivacaine or 2 mg/kg of 1% lignocaine. After administration of fascia iliaca block, a catheter
will be inserted below the fascia iliaca and secured in place. Participants will be reviewed in the
postoperative period and bolus doses of 0.125% levobupivacaine will be administered through the
fascia iliaca block catheter if visual analogue scale is greater than 4. The catheter will be removed
no longer than 24 hours after surgery

Control group: no block

Outcomes Primary outcome measures:

- Part 1: comparison of pain score at rest and positioning for spinal anaesthesia in participants who
have received a fascia iliaca compartment block or conventional sedation
Part 2: comparison between postoperative pain scores among participants receiving fascia iliaca
blockade with lignocaine or levobupivacaine, and effects of bolus top-up doses of low-dose lev-
obupivacaine on pain scores

Secondary outcome measures: length of time to first request of additional analgesia, level of as-
sistance required for transfer from sitting to standing position, incidence and severity of motor
blockade, time to mobilization with walking aid, measurement of oxygen saturations without sup-
plemental oxygen in both groups, incidence of all complications associated with analgesic tech-
niques in both groups, incidence of nausea and/or vomiting within first 48 hours after surgery in
both groups, use of blood products in all groups

Starting date 01/07/2009

Contact information Ms Rosemary Hogg

Department of Anaesthetics & Intensive Care Medicine, Queen's University Belfast, 2nd Floor, Mul-
house Building, Grosvenor Road
Belfast, BT12 6BJ, United Kingdom

Notes Completed

Protocol/serial number: RGHT000559

http://www.belfasttrust.hscni.net

ISRCTN07083722  (Continued)

 
 

Trial name or title Femoral nerve blockade in hip fracture patients

Methods RCT

Approved by the ethics committee

Funding: governmental: Umeå University (Sweden)

ISRCTN46653818 
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Participants Target number of participants: 250

Inclusion criteria: both males and females, aged 70 years and above, all hip fracture patients admit-
ted to the orthopaedic department

Exclusion criteria: local infection, allergy to local anaesthesia, dying patients, pathologic hip frac-
tures

Interventions Treatment group: Participants in the intervention group will receive a femoral nerve blockade as
soon as they arrive. Participants with pain scores > 4 will be given morphine IV according to the
standard protocol (morphine 10 mg/mL, 1 to 5 mg when necessary)

Control group: regular use of opioids

Both groups will receive 1 G of paracetamol 4 times/d. Postoperative pain treatment will be given
according to the standard protocol in both arms of the study. Total follow-up for both arms will end
at the time of discharge

Outcomes Primary outcome measures: postoperative delirium, assessed 3 times a day; postoperative com-
plications, such as decubital ulcers, infections, thrombosis, heart failure and pain. A cognitive test
will be assessed in the ambulance pre-hospital arrival and at 24 +/- 6 hours postoperatively. At days
three to five, a more thorough assessment will be done including delirium, depression, cognitive
status, quality of life and more

Secondary outcome measures: mortality, orthopaedic recovery recorded at the time of discharge
from the hospital, EQ-5D, economics

Starting date 30/03/2009

Contact information Prof Ola Winso

Operationscentrum
Norrlands universitetssjukhus
Umea
SE-901 85
Sweden

Notes Completed

http://www.umu.se/umu/index_eng.html

ISRCTN46653818  (Continued)

 
 

Trial name or title Intra- and post-operative analgesia for patients undergoing surgery for hip fracture - role of fascia
iliaca compartment block

Methods RCT

Double-blind (participants and caregivers)

Funding: governmental: Department of Health, Richmond House, 79 Whitehall, London, SW1A 2NL,
United Kingdom
+44 (0)20 7307 2622; dhmail@doh.gsi.org.uk, http://www.dh.gov.uk/Home/fs/en

Participants 40 adult participants of ASA I-III admitted to Selly Oak Hospital with hip fracture and scheduled for
fixation will be recruited after consent is obtained

inclusion criteria: scheduled for hip fracture surgery

ISRCTN75659782 
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Exclusion criteria: dementia/confusion, preoperative chest infection and/or poor respiratory func-

tion, temperature ≥ 38°C, white cell count > 11,000 mm3, respiratory rate > 25 per minute, ausculta-
tion and/or chest x-ray evidence, SpO2 < 90% on air, congestive cardiac failure, bed-bound or use

of ≥ 2 aids for mobilization pre-fracture, malignancy, coagulopathy, known or suspected allergy to
ropivacaine and/or morphine, local infection at site where the block is to be performed, refusal of
permission to approach general practitioner

Interventions Treatment group: fascia iliaca compartment block (n = 20)

Control group: morphine (n = 20)

Each participant will have a standard preoperative assessment, standard monitoring and recovery
care and will be given assessments at 1, 3, 6 and 24 hours postop. Thereafter, data will be collect-
ed on a daily basis until 30 days postop/discharge/death, whichever is earlier. Our hospital already
has a framework for data collection (Integrated Care Pathway). For our study, we will be using the
same data

Outcomes Primary outcome measures: total dose of morphine required during first 24 hours post-op

Secondary outcome measures: time to first dose of morphine postop, pain scores in recovery room
and at 13, 16 and 24 hours after surgery, time to first appropriate response to verbal commands,
time to discharge from recovery room, occurrence of nausea and vomiting in recovery and number
of episodes during the first 24 hours postop, total dose of cyclizine required in the first 24 hours,
need for granisetron during the first 24 hours, sedation scores at 1, 3, 6 and 24 hours, mental test
scores at 1, 3, 6 and 24 hours, complications, rehabilitation outcomes, mortality

Starting date 04/04/2006

Contact information Dr FA Levins, Anaesthetics, Selly Oak Hospital, Birmingham, B29 6JD, United Kingdom

Notes DOI 10.1186

Protocol/serial number: N0265178818

Completed

ISRCTN75659782  (Continued)

 
 

Trial name or title The FINOF - Femoral nerve-block Intervention in Neck Of Femur fracture study

Approved by Nottingham Research Ethics Committee 2, 28th January 2011, ref: 10/H0408/113

Funding: governmental; Funder name: National Institute of Health Research (NIHR) (UK) - Research
for Patient Benefit (RfPB)

Methods RCT

Participants 150 elderly patients admitted with an acute hip fracture

Inclusion criteria: aged ≥ 70 years, resident in their own home or warden-aided flat, cognitively in-
tact (as defined by a score ≥ 7 on the Abbreviated 10 point Mental Test Score (AMTS), and prior frac-
ture New Mobility Score ≥ 3 (indicating independent indoor ambulation)

Exclusion criteria: prefracture hospitalization, contraindications to femoral nerve block analgesia,
regular pre-fracture opioid or glucocorticoid therapy, alcohol or substance abuse, morphine intol-
erance, postoperative surgical restrictions for ambulation

Interventions Treatment group: femoral nerve block followed by continuous infusion

ISRCTN92946117 
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Control group: standard analgesic care

Outcomes Drug-related adverse events, earlier recovery, shorter length of stay in hospital and overall, im-
proved quality of life for patients suffering with an acute hip fracture

Primary outcome measures: cumulative dynamic pain score, cumulative ambulation score mea-
sured from day 1 to day 3 postoperatively

Secondary outcome measures: cumulative dynamic pain score preoperatively (at 30 minutes, 60
minutes, 12 hours after initial femoral nerve block), cumulative side effects (nausea, vomiting, con-
stipation, delirium) (from admission to day 3 postoperatively),
cumulative calorific and protein intake (from admission to day 3 postoperatively), health-related
quality of life measured on the EUROQOL EQ-5D, informing a cost-effectiveness analysis, hospital
length of stay, rehabilitation outcome measured by New Mobility Score, participant and sta� expe-
rience (qualitative study)

Starting date 02/01/2012

Contact information Dr Opinder Sahota, Queens Medical Centre, Derby Road, Nottingham, NG7 2UH, United Kingdom;
opinder.sahota@nuh.nhs.uk

Notes Completed: DOI 10.1186/ISRCTN92946117

EudraCT number: 2010-023871-25

http://public.ukcrn.org.uk/Search/StudyDetail.aspx?StudyID=10929

http://www.nuh.nhs.uk/

http://www.ncbi.nlm.nih.gov/pubmed/24885267

1. Protocol: Sahota O, Rowlands M, Bradley J, Van de Walt G, Bedforth N, Armstrong S, Moppett I,
Femoral nerve block Intervention in Neck of Femur fracture (FINOF): study protocol for a random-
ized controlled trial. Trials 2014, 15, 189, doi: 10.1186/1745-6215-15-189. PubMed AbstractPub-
lisher Full Text

ISRCTN92946117  (Continued)

 
 

Trial name or title Improving pain and function in hip fracture

Methods RCT

Single-blind (outcome assessor)

Participants Inclusion criteria: adults (≥ 60 years) presenting to the MSMC ED from 8:00 to 20:00 with a radi-
ographically confirmed hip fracture (femoral neck, intertrochanteric or pericapsular)

Exclusion criteria: history of advanced dementia, presence of multiple trauma, pathological frac-
tures, bilateral hip fractures, previous fracture or surgery at the currently fractured site, transferred
from another hospital, cirrhosis or liver failure, able to self-report pain intensity

Other exclusion criterion: < age 60 because our focus is on treatment of pain in older adults

Interventions Treatment group: femoral nerve block

Control group: no intervention

Outcomes Primary outcome measures: pain (11-point numerical evaluated 3 times daily for the duration of
hospital stay (average stay is 4 days))

NCT00749489 
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Secondary outcome measures: delirium (confusion assessment method) evaluated 3 times daily
for duration of hospital stay

Starting date November 2008

Contact information R. Sean Morrison, MD, and Knox Todd, MD, Beth Israel, New York, USA 10003

Notes This study has been completed

NCT00749489  (Continued)

 
 

Trial name or title Perioperative analgesia by femoral perineural catheter for femoral neck fracture - Study KTcol

Methods Parallel RCT

Double-blind (participants, investigator)

Participants Inclusion criteria: adults (≥ 18 years) with femoral neck fracture

Exclusion criterion: contraindication with analgesia

Interventions Treatment group: analgesic treatment with a femoral perineural catheter (inserted from hospital
admission) with continuous infusion of ropivacaine

Control group: placebo

Outcomes Primary outcome measures: evaluation, in patients admitted in emergencies for suspicion of
femoral neck fracture, the perioperative efficiency of an analgesic treatment provided with a
femoral perineural catheter from hospital admission to 24 hours after surgical operation

Starting date March 2009

Contact information Guillaume Bouhours UHAngers, Angers, France

Notes  

NCT01052974 

 
 

Trial name or title Postoperative pain control among intrathecal 0.1 mg morphine, femoral nerve block or periarticu-
lar infiltration of 20 mL of 0.25% bupivacaine in patients post intramedullary hip screw

Methods Parallel RCT

Single-blind (outcome assessor)

Participants Inclusion criteria: 18-90 years old, good consciousness, well co-operated, can use patient-con-
trolled analgesia machine, ASA physical status I-III, no contraindication for spinal anaesthesia, ac-

cept spinal anaesthesia, body weight > 30 kg, body mass index 20-35 kg/m2, no history of research
drug allergy

Exclusion criteria: previous history of hip surgery (the same side), pathological fracture, severe in-
fection or bone cancer

Interventions Treatment group 1: femoral nerve block, spinal anaesthesia plus femoral nerve block with 20 mL
of 0.25% bupivacaine

NCT01219088 
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Treatment group 2: periarticular bupivacaine infiltration, spinal anaesthesia plus periarticular in-
filtration with 20 mL of 0.25% bupivacaine

Control group 1: spinal anaesthesia with 0.5% bupivacaine alone

Control group 2: spinal anaesthesia plus 0.1 mg of intrathecal morphine

Outcomes Primary outcome measures: amount of morphine consumed during first 24 hours after surgery
Secondary outcome measures: efficacy of pain control, patient satisfaction, incidences of adverse
events (nausea, vomiting, pruritus)

Starting date September 2010

Contact information Thitima Chinachoti, MD (Madihol University), Faculty of Medicine Siniraj Hospital, Bangok, Thai-
land, 10700

Notes  

NCT01219088  (Continued)

 
 

Trial name or title Does femoral nerve catheterization reduce the incidence of post-operative delirium in patients pre-
senting for hip fracture repair?

Methods Parallel RCT

Open label

Participants 270 adults (≥ 50 years) presenting to Oschner Main Campus with a hip fracture

Exclusion criteria: head trauma as reported in the medical record and/or participant response,
high-impact fracture as reported in the medical record, aphasia as reported in the medical record
and/or participant response, deafness, blindness as reported in the medical record and/or partic-
ipant response, true allergy (not sensitivity or side effects) to local anaesthetics or opiates, preg-
nant, inability to complete study activities preoperatively

Interventions Treatment group: femoral nerve catheterization

Control group: intravenous opioids

Outcomes Primary outcome measure: number of participants developing delirium postoperatively during first
3 days after surgery

Secondary outcome measures: hospital length of stay, pain score, consumption of pain medication
for breakthrough pain relief

Starting date March 2012

Contact information Leslie Thomas, MD, Oschner Clinic Foundation, New Orleans, Louisianna, USA 70121

Notes Recruiting

NCT01547468 

 
 

Trial name or title Is regional anaesthesia of the hip preferable over traditional analgesia in the acute stage of the
management of patients with a fracture of the hip

NCT01593319 
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Methods Parallel RCT

Double-blind (participants, caregivers, investigator, outcomes assessors)

Participants Inclusion criteria: adults (≥ 65 years) with a hip fracture

Exclusion criteria: multiple fractures, delay (> 12 hours) from the time of injury until admission to
the hospital, local infection, hypersensitivity to local analgesics, cognitive impairment

Interventions Treatment group: local injection (fascia iliaca block) of 150 mg ropivacaine

Control group: saline injection

Outcomes Primary outcome measure: pain during first 3 hours after surgery

Secondary outcome measures: medical complications (number of participants who develop pres-
sure ulcers, number of participants who develop pneumonia): under hospitalization (expected av-
erage of 10 days)

Starting date January 2012

Contact information Landstinget i Värmland, Othopedikinken, Centralsjukhuset I Karlsad, Karlsad, Vamiand, Sweden,
S-65185

Notes Terminated

NCT01593319  (Continued)

 
 

Trial name or title Hip fracture and perineural catheter

Methods Parallel RCT

Open label

Participants Inclusion criteria: age ≥ 60 years, written informed consent obtained, ASA physical status I-III, un-
dergoing surgery for hip fracture, time < 24 hours after hip fracture

Exclusion criteria: contraindication to regional anaesthesia (constitutional or acquired disorder of
coagulation, sepsis, local infection of puncture area, history of vascular surgery, prosthetic femoral
neuropathy scalable, allergy to local anaesthetics), weight < 40 kg, receiving anticoagulant drugs or
antiplatelet therapy (other than aspirin and clopidogrel), contraindication for standardized anaes-
thetic technique in this study, contraindication for analgesics used postoperatively (respiratory
failure, severe liver failure, brain injury associated with intracranial hypertension, uncontrolled
epilepsy, simultaneous treatment with monoamine oxidase inhibitors, hypersensitivity to opioids),
unable to give informed consent, adults under guardianship or curator, persons not affiliated with
a health insurance plan, deprived of liberty

Interventions Treatment group: continuous perineural catheter

Control group: no intervention

Outcomes Primary outcome measure: number of participants with cardiovascular events during the preoper-
ative period: 3 days

Starting date June 2012

Contact information Vincent Compere, University Hospital, Rouen, France

NCT01638845 
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Notes Recruiting

NCT01638845  (Continued)

 
 

Trial name or title Ultrasound-guided femoral (three-in-one) nerve block versus ultrasound guided fascia iliacus com-
partment block versus standard treatment for pain control in patients with hip fractures in the
emergency department

Methods Parallel RCT

Open label

Participants Inclusion criteria: English-speaking patients; ≥ 18 years of age; radiographic evidence of hip frac-
ture; awake, alert and oriented to time, place and person; pain score ≥ 5 on 10-point scale

Exclusion criteria: cognitive deficits, allergy to amide-type local anaesthetic or morphine, more in-
juries than just hip fracture

Interventions Treatment group 1 : ultrasound-guided 3-in-1 femoral nerve block

Treatment group 2: ultrasound-guided fascia iliaca compartment block

Control group: IV morphine

Outcomes Primary outcome measure: pain score at 30 minutes

Secondary outcome measures: pain score at 60, 120, 240 and 480 minutes

Starting date October 2008

Contact information Eitan Dickman, MD, Maiminides Medical Center, Brooklyn, New York, USA 11219

Notes Has results

NCT01904071 

 
 

Trial name or title Comparison of ultrasound guided femoral nerve blockade and standard parenteral opioid pain
management alone in patients with hip fracture in the emergency department

Methods Parallel RCT

Open label

Participants Inclusion criteria: > 18 years of age presenting with radiologically established intracapsular, extra-
capsular hip fracture, able to consent and participate in the study, moderate to severe pain (nu-
merical pain score ≥ 3) at time of enrolment

Exclusion criteria: previous history of hypersensitivity to local anaesthetics, signs of local infection
at the site of planned needle placement

Interventions Treatment group: ultrasound-guided femoral nerve block with 0.5% bupivacaine (2 mg/kg)

Control group: IV morphine

Outcomes Primary outcome measure: pain intensity reduction at 4 hours after initiation of study procedure

NCT02381717 
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Starting date February 2015

Contact information Elena Skomorovsky, MD, Beth Israel Deaconess Medical Center

Notes This study is not yet open for participant recruitment

NCT02381717  (Continued)

 
 

Trial name or title Contribution of anaesthesia technique for post-operative mortality reduction after proximal femur
fractures surgical treatment - a randomized clinical trial

Methods Parallel RCT

Double-blind (investigator, outcome assessor)

Participants Inclusion criteria: adults (≥ 60 years) admitted with a diagnosis of proximal femur fracture (ICD-9
codes 820.0 to 820.9) and submitted to surgical internal fixation of femur or hip prosthesis (ICD-9
codes 7935, 8151 and 8152)

Exclusion criteria: multiple fractures; polytrauma, active malignancy, ASA physical status V, an-
tiplatelet drugs (other than aspirin) in previous 5 days, known allergies to local anaesthetics, con-
traindication to general or regional anaesthesia

Interventions Treatment group: femoral, lateral cutaneous nerve of the thigh and anterior obturator nerve
blocks with ropivacaine and inhalational general anaesthesia with sevoflurane or desflurane

Control group: spinal anaesthesia with bupivacaine

Outcomes Primary outcome measures: survival rate up to 1 year after surgery

Secondary outcome measures: incidence of postoperative delirium (up to 1 week postoperative-
ly and measured with the 3D-CAM Questionnaire (Confusion Assessment Method)), quality of life
recovery (measured by quality of life assessment tools (SF12v2; EQ-5D (EuroQol) at 30 days and 1
year after surgery)

Starting date April 2015

Contact information Raul Carvalho, MD, MSc, Centro Hospitalar do Porto

Notes Enrolling

NCT02406300 

 
 

Trial name or title Fascia iliaca block in the emergency department for analgesia after femoral neck fracture

Methods Parallel RCT

Double-blind (caregiver, investigator, outcome assessor)

Participants Inclusion criteria: adults (≥ 18 years) with femoral neck fracture in the emergency department

Exclusion criteria: presence of dementia, body weight < 40 kg, presence of cancer or receiving
chemotherapy, allergy to local anaesthetics

NCT02433548 
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Interventions Treatment group: fascia iliaca block (injection of 30 mL of bupivacaine 0.5% with epinephrine 5
mcg/mL below the fascia iliaca, Carbostesin®)

Control group: sham injection = subcutaneous injection of 5 mL of normal saline

Outcomes Primary outcome measures: pain scores at rest: 45 minutes after injection

Secondary outcome measures: pain scores at rest at 60 minutes, 4 hours, 8 hours, 12 hours and
24 hours after injection; pain scores on movement:at 60 minutes, 4 hours, 8 hours, 12 hours and
24 hours after injection; morphine consumption at 60 minutes, 4 hours, 8 hours, 12 hours and 24
hours after injection and length of stay

Starting date October 2014

Contact information Eric Albrecht, Program Director, Regional Aanaesthesia, CHU Vaudois, Switzerland

Notes Recruiting

NCT02433548  (Continued)

AMTS: Abbreviated 10-point Mental Test Score
ASA: American Society of Anaesthesiologists physical status
C: Celsius
CAM Questionnaire: Confusion Assessment Method
EQ-5D or EUROQOL: score for measurement of health-related quality of life
G: gram
ICD-9: list of codes for International Statistical Classification of Diseases and Related Health Problems
IV: intravenous
kg: kilogram

kg/m2: kilogram per square metre
mm: millimetre
MSMC ED: Maimonides Medical Center emergency department
n: number
NHS: Nottingham University Hospitals
OMC: orientation-memory-concentration
RCT: randomized controlled trial
RfPB: Research for Patient Benefit
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Nerve block versus other modes of analgesia

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Pain on movement within 30 minutes of
block placement

8 373 Std. Mean Difference (Ran-
dom, 95% CI)

-1.41 [-2.14, -0.67]

2 Pain at rest within 30 minutes after block
placement

7 322 Std. Mean Difference (Ran-
dom, 95% CI)

-0.80 [-1.25, -0.35]

3 Pain at rest at 6 to 8 hours after surgery 5 286 Mean Difference (IV, Ran-
dom, 95% CI)

-0.38 [-0.70, -0.06]

4 Pain on movement at 24 hours after surgery 4 195 Mean Difference (IV, Ran-
dom, 95% CI)

-0.39 [-1.08, 0.30]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

4.1 Surgical technique unspecified 3 169 Mean Difference (IV, Ran-
dom, 95% CI)

0.09 [-0.10, 0.29]

4.2 Arthroplasty for 38.4% of participants 1 26 Mean Difference (IV, Ran-
dom, 95% CI)

-1.94 [-2.75, -1.13]

5 Pain at rest at 24 hours after surgery 8 435 Mean Difference (IV, Ran-
dom, 95% CI)

-0.68 [-1.23, -0.13]

5.1 Single shot blocks 2 80 Mean Difference (IV, Ran-
dom, 95% CI)

-0.5 [-0.90, -0.10]

5.2 Continuous blocks 6 355 Mean Difference (IV, Ran-
dom, 95% CI)

-0.78 [-1.58, 0.03]

6 Pain on movement at 48 hours 2 129 Mean Difference (IV, Fixed,
95% CI)

0.09 [-0.23, 0.40]

7 Pain at rest at 48 hours after surgery 5 335 Mean Difference (IV, Ran-
dom, 95% CI)

-0.37 [-0.87, 0.13]

7.1 Psoas compartment block 1 40 Mean Difference (IV, Ran-
dom, 95% CI)

-1.10 [-2.26, 0.06]

7.2 Femoral nerve block 3 191 Mean Difference (IV, Ran-
dom, 95% CI)

0.06 [-0.16, 0.28]

7.3 Fascia iliaca block 1 104 Mean Difference (IV, Ran-
dom, 95% CI)

-0.92 [-1.47, -0.36]

8 Pain at rest at 72 hours after surgery 2 140 Mean Difference (IV, Ran-
dom, 95% CI)

-0.48 [-1.83, 0.87]

8.1 Psoas compartment block 1 40 Mean Difference (IV, Ran-
dom, 95% CI)

-1.20 [-1.77, -0.63]

8.2 Femoral nerve block 1 100 Mean Difference (IV, Ran-
dom, 95% CI)

0.18 [0.03, 0.33]

9 Acute confusional state 7 676 Risk Ratio (M-H, Random,
95% CI)

0.69 [0.38, 1.27]

9.1 Peripheral nerve block based on land-
marks

4 501 Risk Ratio (M-H, Random,
95% CI)

0.82 [0.23, 2.93]

9.2 Peripheral nerve block based on nerve
stimulator

3 175 Risk Ratio (M-H, Random,
95% CI)

0.56 [0.32, 0.98]

10 Pneumonia 3 131 Risk Ratio (M-H, Fixed, 95%
CI)

0.41 [0.19, 0.89]

11 Mortality 7 316 Risk Ratio (M-H, Fixed, 95%
CI)

0.72 [0.34, 1.52]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

12 Time to first mobilization 2 155 Mean Difference (IV, Ran-
dom, 95% CI)

-11.25 [-14.34, -8.15]

13 Costs of analgesic regimens 2   Std. Mean Difference (Ran-
dom, 95% CI)

Subtotals only

13.1 Single shot blocks 1 75 Std. Mean Difference (Ran-
dom, 95% CI)

-3.48 [-4.23, -2.74]

13.2 Continuous blocks 1 62 Std. Mean Difference (Ran-
dom, 95% CI)

0.93 [0.37, 1.48]

14 Pressure sores 3 187 Risk Ratio (M-H, Random,
95% CI)

0.47 [0.09, 2.53]

14.1 Single shot femoral nerve block (on ad-
mission)

2 125 Risk Ratio (M-H, Random,
95% CI)

0.18 [0.02, 1.38]

14.2 Continous femoral nerve block (after
surgery)

1 62 Risk Ratio (M-H, Random,
95% CI)

0.98 [0.19, 4.90]

15 Opioid requirement 7 285 Std. Mean Difference (Ran-
dom, 95% CI)

-0.70 [-0.96, -0.44]

15.1 Single shot blocks 5 245 Std. Mean Difference (Ran-
dom, 95% CI)

-0.73 [-1.01, -0.44]

15.2 Continuous blocks 2 40 Std. Mean Difference (Ran-
dom, 95% CI)

-0.55 [-1.18, 0.08]

16 Participant satisfaction 5 237 Std. Mean Difference (Ran-
dom, 95% CI)

0.91 [0.62, 1.20]

 
 

Analysis 1.1.   Comparison 1 Nerve block versus other modes of analgesia,
Outcome 1 Pain on movement within 30 minutes of block placement.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Diakomi 2014 21 20 -2 (0.385) 12.4% -2.03[-2.79,-1.28]

Domac 2015 20 20 -3.9 (0.537) 11.04% -3.88[-4.94,-2.83]

Foss 2007 24 24 -0.3 (0.29) 13.15% -0.28[-0.85,0.29]

Gille 2006 50 50 -0.7 (0.206) 13.68% -0.72[-1.12,-0.31]

Iamaroon 2010 32 32 0.1 (0.25) 13.42% 0.07[-0.42,0.56]

Murgue 2006 16 0 -1.5 (0.412) 12.17% -1.47[-2.28,-0.66]

Szucs 2012 12 12 -1.5 (0.46) 11.75% -1.47[-2.37,-0.57]

Yun 2009 20 20 -2 (0.387) 12.39% -2[-2.76,-1.24]

   

Total (95% CI)       100% -1.41[-2.14,-0.67]

Heterogeneity: Tau2=0.99; Chi2=71.16, df=7(P<0.0001); I2=90.16%  

Favours PNBs 42-4 -2 0 Favours control
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Test for overall effect: Z=3.74(P=0)  

Favours PNBs 42-4 -2 0 Favours control

 
 

Analysis 1.2.   Comparison 1 Nerve block versus other modes of analgesia,
Outcome 2 Pain at rest within 30 minutes a>er block placement.

Study or subgroup Regional
blockade

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Beaudoin 2013 18 18 -1.4 (0.371) 13.33% -1.39[-2.11,-0.66]

Chudinov 1999 20 20 -1.1 (0.338) 14.18% -1.07[-1.74,-0.41]

Diakomi 2014 21 20 -1.4 (0.347) 13.95% -1.36[-2.04,-0.68]

Foss 2007 24 24 0.3 (0.29) 15.44% 0.32[-0.25,0.88]

Gille 2006 50 50 -0.6 (0.205) 17.63% -0.6[-1.01,-0.2]

Graham 2008 15 18 -0.7 (0.361) 13.59% -0.73[-1.43,-0.02]

Szucs 2012 12 12 -1 (0.431) 11.88% -0.97[-1.81,-0.12]

   

Total (95% CI)       100% -0.8[-1.25,-0.35]

Heterogeneity: Tau2=0.25; Chi2=21.14, df=6(P=0); I2=71.62%  

Test for overall effect: Z=3.49(P=0)  

Favours PNBs 42-4 -2 0 Favours control

 
 

Analysis 1.3.   Comparison 1 Nerve block versus other modes of
analgesia, Outcome 3 Pain at rest at 6 to 8 hours a>er surgery.

Study or subgroup Regional blockade Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Chudinov 1999 20 2.6 (1.6) 20 3.3 (1.6) 10.51% -0.7[-1.69,0.29]

Cuvillon 2007 21 2.7 (2.7) 41 3.1 (0.5) 7.71% -0.41[-1.57,0.75]

Domac 2015 20 2.9 (0.7) 20 3.2 (0.5) 72.74% -0.3[-0.68,0.08]

Nie 2015 51 1.7 (5.4) 53 2.3 (2.3) 4% -0.59[-2.19,1.02]

Yun 2009 20 2.9 (1.3) 20 3.6 (3) 5.04% -0.7[-2.13,0.73]

   

Total *** 132   154   100% -0.38[-0.7,-0.06]

Heterogeneity: Tau2=0; Chi2=0.83, df=4(P=0.93); I2=0%  

Test for overall effect: Z=2.33(P=0.02)  

Favours PNBs 42-4 -2 0 Favours control

 
 

Analysis 1.4.   Comparison 1 Nerve block versus other modes of
analgesia, Outcome 4 Pain on movement at 24 hours a>er surgery.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.4.1 Surgical technique unspecified  

Favours PNBs 42-4 -2 0 Favours control
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Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

De La Tabla 2010 14 5.4 (2.3) 15 5.4 (3) 9.43% -0.04[-1.96,1.88]

Domac 2015 20 2.9 (0.3) 20 2.9 (0.5) 33.69% 0[-0.26,0.26]

Gille 2006 50 3.4 (0.8) 50 3.1 (0.6) 33.2% 0.22[-0.07,0.51]

Subtotal *** 84   85   76.32% 0.09[-0.1,0.29]

Heterogeneity: Tau2=0; Chi2=1.25, df=2(P=0.54); I2=0%  

Test for overall effect: Z=0.96(P=0.34)  

   

1.4.2 Arthroplasty for 38.4% of participants  

Luger 2012 16 2.1 (0.8) 10 4.1 (1.2) 23.68% -1.94[-2.75,-1.13]

Subtotal *** 16   10   23.68% -1.94[-2.75,-1.13]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=4.69(P<0.0001)  

   

Total *** 100   95   100% -0.39[-1.08,0.3]

Heterogeneity: Tau2=0.35; Chi2=24.14, df=3(P<0.0001); I2=87.57%  

Test for overall effect: Z=1.11(P=0.27)  

Test for subgroup differences: Chi2=22.89, df=1 (P<0.0001), I2=95.63%  

Favours PNBs 42-4 -2 0 Favours control

 
 

Analysis 1.5.   Comparison 1 Nerve block versus other modes
of analgesia, Outcome 5 Pain at rest at 24 hours a>er surgery.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.5.1 Single shot blocks  

Domac 2015 20 0.7 (0.9) 20 1.2 (0.9) 14.32% -0.5[-1.06,0.06]

Yun 2009 20 2.5 (0.6) 20 3 (1.2) 14.09% -0.5[-1.09,0.09]

Subtotal *** 40   40   28.4% -0.5[-0.9,-0.1]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=1); I2=0%  

Test for overall effect: Z=2.42(P=0.02)  

   

1.5.2 Continuous blocks  

Chudinov 1999 20 2.2 (1.5) 20 3.2 (1.6) 11.09% -1[-1.96,-0.04]

Cuvillon 2007 21 2.1 (2.3) 41 4.2 (0.4) 10.82% -2.04[-3.04,-1.04]

De La Tabla 2010 14 1.3 (1.9) 15 1.5 (1.6) 8.66% -0.18[-1.48,1.12]

Gille 2006 50 1.9 (0.7) 50 1.6 (0.6) 16.2% 0.3[0.04,0.56]

Luger 2012 10 1.4 (0.9) 10 2.6 (1.3) 11.17% -1.2[-2.15,-0.25]

Nie 2015 51 1.1 (1.7) 53 1.9 (1.7) 13.65% -0.76[-1.4,-0.11]

Subtotal *** 166   189   71.6% -0.78[-1.58,0.03]

Heterogeneity: Tau2=0.8; Chi2=36.37, df=5(P<0.0001); I2=86.25%  

Test for overall effect: Z=1.9(P=0.06)  

   

Total *** 206   229   100% -0.68[-1.23,-0.13]

Heterogeneity: Tau2=0.47; Chi2=39.48, df=7(P<0.0001); I2=82.27%  

Test for overall effect: Z=2.42(P=0.02)  

Test for subgroup differences: Chi2=0.36, df=1 (P=0.55), I2=0%  

Favours PNBs 42-4 -2 0 Favours control
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Analysis 1.6.   Comparison 1 Nerve block versus other modes of analgesia, Outcome 6 Pain on movement at 48 hours.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

De La Tabla 2010 14 3.9 (3.2) 15 4 (3.4) 1.71% -0.07[-2.48,2.34]

Gille 2006 50 3 (0.8) 50 2.9 (0.8) 98.29% 0.09[-0.23,0.41]

   

Total *** 64   65   100% 0.09[-0.23,0.4]

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.9); I2=0%  

Test for overall effect: Z=0.54(P=0.59)  

Favours PNBs 42-4 -2 0 Favours control

 
 

Analysis 1.7.   Comparison 1 Nerve block versus other modes
of analgesia, Outcome 7 Pain at rest at 48 hours a>er surgery.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.7.1 Psoas compartment block  

Chudinov 1999 20 2.7 (1.6) 20 3.8 (2.1) 11.73% -1.1[-2.26,0.06]

Subtotal *** 20   20   11.73% -1.1[-2.26,0.06]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.86(P=0.06)  

   

1.7.2 Femoral nerve block  

Cuvillon 2007 21 0.7 (1.3) 41 0.8 (0.2) 23.17% -0.08[-0.61,0.46]

De La Tabla 2010 14 0.7 (1.2) 15 1.1 (1.7) 12.92% -0.36[-1.43,0.71]

Gille 2006 50 1.6 (0.6) 50 1.5 (0.7) 29.46% 0.11[-0.13,0.35]

Subtotal *** 85   106   65.55% 0.06[-0.16,0.28]

Heterogeneity: Tau2=0; Chi2=1, df=2(P=0.61); I2=0%  

Test for overall effect: Z=0.55(P=0.59)  

   

1.7.3 Fascia iliaca block  

Nie 2015 51 0.7 (1.5) 53 1.6 (1.4) 22.72% -0.91[-1.47,-0.36]

Subtotal *** 51   53   22.72% -0.91[-1.47,-0.36]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.22(P=0)  

   

Total *** 156   179   100% -0.37[-0.87,0.13]

Heterogeneity: Tau2=0.21; Chi2=14.17, df=4(P=0.01); I2=71.78%  

Test for overall effect: Z=1.45(P=0.15)  

Test for subgroup differences: Chi2=13.18, df=1 (P=0), I2=84.82%  

Favours PNBs 42-4 -2 0 Favours control

 
 

Analysis 1.8.   Comparison 1 Nerve block versus other modes
of analgesia, Outcome 8 Pain at rest at 72 hours a>er surgery.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.8.1 Psoas compartment block  

Favours PNBs 42-4 -2 0 Favours control
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Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Chudinov 1999 20 1.5 (0.5) 20 2.7 (1.2) 47.93% -1.2[-1.77,-0.63]

Subtotal *** 20   20   47.93% -1.2[-1.77,-0.63]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.13(P<0.0001)  

   

1.8.2 Femoral nerve block  

Gille 2006 50 1.4 (0.4) 50 1.2 (0.3) 52.07% 0.18[0.03,0.33]

Subtotal *** 50   50   52.07% 0.18[0.03,0.33]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.42(P=0.02)  

   

Total *** 70   70   100% -0.48[-1.83,0.87]

Heterogeneity: Tau2=0.91; Chi2=21.15, df=1(P<0.0001); I2=95.27%  

Test for overall effect: Z=0.7(P=0.49)  

Test for subgroup differences: Chi2=21.15, df=1 (P<0.0001), I2=95.27%  

Favours PNBs 42-4 -2 0 Favours control

 
 

Analysis 1.9.   Comparison 1 Nerve block versus other modes of analgesia, Outcome 9 Acute confusional state.

Study or subgroup Nerve block Control
(no block)

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.9.1 Peripheral nerve block based on landmarks  

Godoy 2010 0/92 4/62 3.9% 0.08[0,1.37]

Mouzopoulos 2009 11/102 25/105 24.46% 0.45[0.24,0.87]

Nie 2015 10/51 3/53 14.25% 3.46[1.01,11.87]

White 1980 3/16 3/20 11.54% 1.25[0.29,5.38]

Subtotal (95% CI) 261 240 54.16% 0.82[0.23,2.93]

Total events: 24 (Nerve block), 35 (Control (no block))  

Heterogeneity: Tau2=1.12; Chi2=11.04, df=3(P=0.01); I2=72.84%  

Test for overall effect: Z=0.31(P=0.76)  

   

1.9.2 Peripheral nerve block based on nerve stimulator  

Cuvillon 2007 6/21 19/41 22.44% 0.62[0.29,1.31]

Graham 2008 0/15 1/18 3.41% 0.4[0.02,9.06]

Kullenberg 2004 6/40 12/40 19.99% 0.5[0.21,1.2]

Subtotal (95% CI) 76 99 45.84% 0.56[0.32,0.98]

Total events: 12 (Nerve block), 32 (Control (no block))  

Heterogeneity: Tau2=0; Chi2=0.18, df=2(P=0.92); I2=0%  

Test for overall effect: Z=2.04(P=0.04)  

   

Total (95% CI) 337 339 100% 0.69[0.38,1.27]

Total events: 36 (Nerve block), 67 (Control (no block))  

Heterogeneity: Tau2=0.28; Chi2=11.59, df=6(P=0.07); I2=48.24%  

Test for overall effect: Z=1.19(P=0.23)  

Test for subgroup differences: Chi2=0.3, df=1 (P=0.59), I2=0%  

Favours PNBs 1000.01 100.1 1 Favours control
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Analysis 1.10.   Comparison 1 Nerve block versus other modes of analgesia, Outcome 10 Pneumonia.

Study or subgroup Nerve block Control
(no block)

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Fletcher 2003 2/24 4/26 21.47% 0.54[0.11,2.69]

Haddad 1995 2/24 9/21 53.68% 0.19[0.05,0.8]

White 1980 3/16 5/20 24.85% 0.75[0.21,2.67]

   

Total (95% CI) 64 67 100% 0.41[0.19,0.89]

Total events: 7 (Nerve block), 18 (Control (no block))  

Heterogeneity: Tau2=0; Chi2=2.06, df=2(P=0.36); I2=2.69%  

Test for overall effect: Z=2.24(P=0.03)  

Favours PNBs 1000.01 100.1 1 Favours control

 
 

Analysis 1.11.   Comparison 1 Nerve block versus other modes of analgesia, Outcome 11 Mortality.

Study or subgroup Nerve block Control
(no block)

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Cuvillon 2007 2/21 6/41 26.17% 0.65[0.14,2.95]

De La Tabla 2010 0/11 4/38 13.63% 0.36[0.02,6.24]

Fletcher 2003 3/24 3/26 18.54% 1.08[0.24,4.86]

Haddad 1995 1/25 4/25 25.75% 0.25[0.03,2.08]

Hood 1991 0/25 1/25 9.66% 0.33[0.01,7.81]

Jones 1985 1/10 0/9 3.37% 2.73[0.12,59.57]

White 1980 1/16 0/20 2.88% 3.71[0.16,85.29]

   

Total (95% CI) 132 184 100% 0.72[0.34,1.52]

Total events: 8 (Nerve block), 18 (Control (no block))  

Heterogeneity: Tau2=0; Chi2=3.48, df=6(P=0.75); I2=0%  

Test for overall effect: Z=0.87(P=0.38)  

Favours PNBs 2000.005 100.1 1 Favours control

 
 

Analysis 1.12.   Comparison 1 Nerve block versus other modes of analgesia, Outcome 12 Time to first mobilization.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Kullenberg 2004 40 23.2 (1.8) 40 33.1 (7.9) 57.97% -9.9[-12.41,-7.39]

Segado Jimenez 2009 50 32.6 (5.4) 25 45.7 (8.2) 42.03% -13.1[-16.65,-9.55]

   

Total *** 90   65   100% -11.25[-14.34,-8.15]

Heterogeneity: Tau2=2.66; Chi2=2.08, df=1(P=0.15); I2=52.01%  

Test for overall effect: Z=7.12(P<0.0001)  

Favours PNBs 2010-20 -10 0 Favours control
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Analysis 1.13.   Comparison 1 Nerve block versus other modes of analgesia, Outcome 13 Costs of analgesic regimens.

Study or subgroup Regional
blockade

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.13.1 Single shot blocks  

Segado Jimenez 2009 50 25 -3.5 (0.381) 100% -3.48[-4.23,-2.74]

Subtotal (95% CI)       100% -3.48[-4.23,-2.74]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=9.14(P<0.0001)  

   

1.13.2 Continuous blocks  

Cuvillon 2007 21 41 0.9 (0.282) 100% 0.93[0.37,1.48]

Subtotal (95% CI)       100% 0.93[0.37,1.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.29(P=0)  

Test for subgroup differences: Chi2=86.54, df=1 (P<0.0001), I2=98.84%  

Favours PNBs 52.5-5 -2.5 0 Favours control

 
 

Analysis 1.14.   Comparison 1 Nerve block versus other modes of analgesia, Outcome 14 Pressure sores.

Study or subgroup Nerve block Control
(No block)

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.14.1 Single shot femoral nerve block (on admission)  

Haddad 1995 1/24 5/21 42.86% 0.18[0.02,1.38]

Kullenberg 2004 0/40 0/40   Not estimable

Subtotal (95% CI) 64 61 42.86% 0.18[0.02,1.38]

Total events: 1 (Nerve block), 5 (Control (No block))  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.65(P=0.1)  

   

1.14.2 Continous femoral nerve block (after surgery)  

Cuvillon 2007 2/21 4/41 57.14% 0.98[0.19,4.9]

Subtotal (95% CI) 21 41 57.14% 0.98[0.19,4.9]

Total events: 2 (Nerve block), 4 (Control (No block))  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.03(P=0.98)  

   

Total (95% CI) 85 102 100% 0.47[0.09,2.53]

Total events: 3 (Nerve block), 9 (Control (No block))  

Heterogeneity: Tau2=0.62; Chi2=1.69, df=1(P=0.19); I2=40.99%  

Test for overall effect: Z=0.88(P=0.38)  

Test for subgroup differences: Chi2=1.65, df=1 (P=0.2), I2=39.46%  

Favours PNBs 1000.01 100.1 1 Favours control
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Analysis 1.15.   Comparison 1 Nerve block versus other modes of analgesia, Outcome 15 Opioid requirement.

Study or subgroup Regional
blockade

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.15.1 Single shot blocks  

Beaudoin 2013 18 18 -0.8 (0.345) 14.83% -0.76[-1.44,-0.09]

Diakomi 2014 21 20 -0.8 (0.325) 16.71% -0.82[-1.46,-0.19]

Foss 2007 24 24 -0.8 (0.299) 19.75% -0.78[-1.36,-0.19]

Kullenberg 2004 40 40 -0.7 (0.347) 14.66% -0.74[-1.42,-0.06]

Yun 2009 20 20 -0.5 (0.322) 17.03% -0.52[-1.15,0.11]

Subtotal (95% CI)       82.98% -0.73[-1.01,-0.44]

Heterogeneity: Tau2=0; Chi2=0.54, df=4(P=0.97); I2=0%  

Test for overall effect: Z=4.98(P<0.0001)  

   

1.15.2 Continuous blocks  

Luger 2012 10 10 -0.6 (0.456) 8.49% -0.56[-1.45,0.34]

Spansberg 1996 10 10 -0.5 (0.455) 8.53% -0.54[-1.43,0.35]

Subtotal (95% CI)       17.02% -0.55[-1.18,0.08]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.98); I2=0%  

Test for overall effect: Z=1.71(P=0.09)  

   

Total (95% CI)       100% -0.7[-0.96,-0.44]

Heterogeneity: Tau2=0; Chi2=0.79, df=6(P=0.99); I2=0%  

Test for overall effect: Z=5.24(P<0.0001)  

Test for subgroup differences: Chi2=0.25, df=1 (P=0.62), I2=0%  

Favours PNBs 42-4 -2 0 Favours control

 
 

Analysis 1.16.   Comparison 1 Nerve block versus other modes of analgesia, Outcome 16 Participant satisfaction.

Study or subgroup Control Regional
blockade

Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Domac 2015 20 20 1.4 (0.352) 17.21% 1.37[0.68,2.06]

Mossafa 2005 20 40 0.6 (0.324) 20.31% 0.64[0.01,1.28]

Segado Jimenez 2009 50 25 0.7 (0.251) 33.85% 0.68[0.19,1.17]

Szucs 2012 12 12 1.2 (0.444) 10.82% 1.21[0.34,2.08]

Tuncer 2003 20 18 1 (0.346) 17.81% 1.03[0.35,1.7]

   

Total (95% CI)       100% 0.91[0.62,1.2]

Heterogeneity: Tau2=0; Chi2=3.82, df=4(P=0.43); I2=0%  

Test for overall effect: Z=6.24(P<0.0001)  

Favours control 42-4 -2 0 Favours PNBs

 

 

A D D I T I O N A L   T A B L E S
 

Study Purpose of
blockade

Surgical anaesthe-
sia

Block technique Compari-
son
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Altermatt
2013

Preoper-
ative and
postopera-
tive analge-
sia

Unspecified Continuous lumbar plexus with 0.1% bupivacaine in a patient-con-
trolled analgesia mode

IV mor-
phine

Antonopoulou
2006

Postopera-
tive analge-
sia

Spinal anaesthe-
sia

Continuous femoral nerve block, nerve stimulator, loaded with 18
mL of 0.25% bupivacaine followed by an infusion of 0.125% lev-
obupivacaine at 3-4 mL/h

IM pethi-
dine

Beaudoin
2013

Preopera-
tive analge-
sia

Unspecified Ultrasound-guided femoral nerve block performed by an experi-
enced operator with a 7.5 MHz linear probe, participant in Trende-
lenburg position, cross-sectional view, 22 G Whitacre needle in-plane
and 25 mL of bupivacaine 0.5% and distal manual pressure for 5 min-
utes

IM mor-
phine

Chudinov
1999

Preoper-
ative and
postopera-
tive analge-
sia

Surgery for
some par-
ticipants

Treatment group:
psoas block alone
(3/20) with a sciat-
ic block (5/20), a
spinal (11/20) or
general anaesthe-
sia (1/20)

Control group:
neuraxial block
(19/20) or gen-
eral anaesthesia
(1/20).

Psoas, loss of resistance, Chayen's technique 0.8 mL/kg of bupiva-
caine 0.25%, operated side up (1 epidural spread)

IM
meperi-
dine and
diclofenac

Coad 1991 Postopera-
tive analge-
sia

General anaesthe-
sia for all partic-
ipants with eto-
midate, nitrous
oxide, enflurane,
fentanyl and ve-
curonium

Lateral cutaneous: 15 mL of 0.5% bupivacaine with epinephrine,
Eriksson's technique

Femoral (3-in-1): 15 mL of 0.5% bupivacaine with epinephrine, Win-
nie's technique

IM
meperi-
dine

Cuvillon
2007

Postopera-
tive analge-
sia

Spinal anaesthe-
sia for all partici-
pants

Continuous femoral nerve block. Nerve stimulator 0.3 to 0.5 mA.
Non-stimulating catheter passed 10-15 cm past the needle tip loaded
with 30 mL of 1.5% lidocaine followed by ropivacaine 0.2% at 10 mL/
h for 48 hours

SC mor-
phine

De La
Tabla
2010

Preopera-
tive analge-
sia

Unspecified Femoral nerve block under dual guidance (ultrasound and nerve
stimulator), catheter loaded with 15 mL of ropivacaine 0.2% followed
by an infusion of the same solution at 5 mL/h and 10 mL every 30
minutes

IV
metami-
zole and
tramadol

Diakomi
2014

Preopera-
tive analge-
sia (spinal
position-
ing)

Spinal anaesthe-
sia

Fascia iliaca block, Dalen's technique, landmarks, 40 mL of 0.5%
ropivacaine

IV fen-
tanyl

Domac
2015

Preopera-
tive analge-
sia (spinal
position-
ing) plus

Spinal anaesthe-
sia

Fascia iliaca block with 15 mL of 0.5% bupivacaine and 15 mL of 2%
lidocaine; 2-3 cm below inguinal ligament at the junction of later-
al 1/3 and medial 2/3 of a line from pubis tubercle to anterior iliac
spine; 2 pops

IV mor-
phine

Table 1.   Anaesthetic techniques  (Continued)
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postopera-
tive analge-
sia

Fletcher
2003

Preopera-
tive analge-
sia

Unspecified Fermoral (3-in-1 nerve block, Wiinie's technique with 20 mL of 0.5%
bupivacaine and 5 minutes distal compression)

IV mor-
phine

Foss 2007 Preopera-
tive analge-
sia

Unspecified Fascia iliaca block based on Dalen's landmarks with a 24 G blunted
needle and 40 mL of 1% mepivacaine with epinephrine

IM mor-
phine

Gille 2006 Preoper-
ative and
postopera-
tive analge-
sia

Treatment group:
spinal anaesthesia
for 37/50 and gen-
eral anaesthesia
for 13/50

Control group:
spinal anaesthesia
for 38/50 and gen-
eral anaesthesia
for 12/50

Femoral non-stimulating catheter: needle 18 G, catheter 20 G
(Brown-Perifix-Plexus Anaesthesia); 0.5 mA and 0.1 msec. Catheters
were advanced about 10 cm past the needle tip and fixed. Loading
dose was 40 mL of prilocaine 1% followed 2 hours later by ropiva-
caine 0.2% 30 mL, repeated every 6 hours. Amount (up to 40 mL; n =
5) and intervals (up to every 4 hours; n = 8) or both (n = 6) adjusted on
pain scores

IV
metami-
zole plus
oral tili-
dine and
naloxone

Godoy
2010

Preopera-
tive analge-
sia

Unspecified Fascia iliaca compartment block, 21G long bevel needle, Dalen's
technique with 0.3 mL/kg of 0.25% bupivacaine

IV non-
steroidal
anti-in-
flammato-
ry drugs

Graham
2008

Preopera-
tive analge-
sia

Unspecified Femoral (3-in-1) nerve block, Winnie's technique, nerve stimulator
and 30 mL of bupivacaine 0.5% (not exceeding 3 mg/kg)

IV mor-
phine

Haddad
1995

Preopera-
tive analge-
sia

Unspecified Femoral nerve block with 0.3 mL/kg of bupivacaine 0,25%. Paraes-
thesia technique with a short bevel needle

IM pethi-
dine, oral
co-dy-
dramol
and IM
voltarol

Hood
1991

Postopera-
tive analge-
sia

General anaesthe-
sia for all partici-
pants with etomi-
date, nitrous ox-
ide, isoflurane and
alfentanil

Femoral nerve block (triple nerve block) with nerve stimulator < 1.0
mA and 35 mL of prilocaine 0.75% and distal digital pressure plus in-
filtration above the iliac crest with 8 mL of the same solution

IM pa-
pavera-
tum

Iamaroon
2010

Preopera-
tive analge-
sia

Spinal anaesthe-
sia

Femoral nerve block with nerve stimulator (0.2 to 0.4 mA) and 20 mL
of bupivacaine 0.5% plus 10 mL of saline

IV fen-
tanyl

Jadon
2014

Preopera-
tive analge-
sia

Spinal anaesthe-
sia

Femoral nerve block with nerve stimulator (0.3 to 0.5 mA) and 15 mL
of lidocaine 2% plus 5 mL of distilled water

IV fen-
tanyl

Jones
1985

Postopera-
tive analge-
sia

General anaes-
thesia for all par-
ticipants with
thiopental, nitrous

Lateral cutaneous nerve block with 15 mL of 0.5% bupivacaine, Eriks-
son's technique

IM pethi-
dine

Table 1.   Anaesthetic techniques  (Continued)
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oxide, halothane,
fentanyl and al-
curonium

Kullen-
berg 2004

Preopera-
tive analge-
sia

Unspecified Femoral nerve block with 30 mL of 0.75% ropivacaine. Winnie's ap-
proach and nerve stimulator

IM ke-
tobemi-
don plus
tramadol
and
paraceta-
mol

Luger
2012

Preoper-
ative and
postopera-
tive analge-
sia

Spinal anaesthe-
sia

Ultrasound-guided femoral (3-in-1) nerve block (13-6 MHz linear
probe), catheter inserted ≥ 12-15 cm past the needle tip) loaded with
30 mL of 0.25% bupivacaine followed by an infusion of 0.125% bupi-
vacaine at 6 mL/h (motor blockade not evaluated)

or

Lumbar epidural analgesia with 0.125% bupivacaine at 8 mL/h

IV/SC pir-
itramide
or IV
paraceta-
mol

Mossafa
2005

Preopera-
tive analge-
sia

Spinal anaesthe-
sia

Fascia iliaca block with 20 mL of 1.5% lidocaine IV fen-
tanyl

Mouzopou-
los 2009

Preoper-
ative and
postopera-
tive analge-
sia

Epidural anaes-
thesia

Fascia iliaca block daily, Dalen's technique with 0.3 mL/kg of bupiva-
caine (0.25%?)

IV and
analgesics

Murgue
2006

Preopera-
tive analge-
sia

Unspecified Femoral nerve block with nerve stimulator and 20 mL of mepivacaine IV mor-
phine or

IV parac-
etamol
and keto-
profen

Nie 2015 Postopera-
tive analge-
sia

General anaesthe-
sia with propofol,
remifentanil and
atracurium

Fascia iliaca block with landmarks (2-3 cm below the inguinal liga-
ment); catheter inserted at least 10 cm cranially and loaded with 20
to 30 mL (weight basis) of 0.5% ropivacaine followed by 0.25% bupi-
vacaine at 0.1 mL/kg/h for 48 hours

IV pa-
tient-con-
trolled
analge-
sia with
fentanyl
and tro-
pisetron

Segado
Jimenez
2009

Postopera-
tive analge-
sia

Spinal anaesthe-
sia

Landmarks. Obturator nerve with 15 mL of bupivacaine with a vaso-
constrictive agent, proximal to the obturator orifice. Femoral lateral
cutaneous (Brown) with 10 mL of the same solution

IV mor-
phine

Spans-
berg 1996

Postopera-
tive analge-
sia

Spinal anaesthe-
sia

Femoral nerve block with nerve stimulator, non-stimulating catheter
advanced 8-15 cm past needle tip. Inserted just before surgery.
Loaded with 0.4 L/kg of bupivacaine 0.5%; continuous infusion with
0.14 mL/kg/h of bupivacaine 0.25% for 16 hours after surgery

IM mor-
phine

Szucs
2012

Preoper-
ative and
postopera-

Spinal anaesthe-
sia

Non-stimulating catheter for femoral nerve block, inserted in the
emergency department with a nerve stimulator, 0.4 mA and 0.1
msec, space dilated before catheter insertion with 10 mL of 2% lido-

IM mor-
phine

Table 1.   Anaesthetic techniques  (Continued)
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tive analge-
sia

caine, catheter advanced 3 cm past the needle tip and 10 mL of 0.5%
bupivacaine through the catheter followed by 0.25% bupivacaine in-
fused at
4 mL per hour for 72 hours

Tuncer
2003

Postopera-
tive analge-
sia

General anaesthe-
sia for all partici-
pants with propo-
fol, nitrous oxide,
isoflurane, fen-
tanyl, morphine
and atracurium

Femoral (3-in-1) nerve block, nerve stimulator 0.1 mA, non-stimulat-
ing catheter advanced 4-5 cm past the needle tip. Loaded with 30 mL
of 2% lidocaine with epinephrine followed by an infusion with bupi-
vacaine 0.125% at 4 mL/h for 48 hours

IV mor-
phine

White
1980

Intraopera-
tive analge-
sia

General anaesthe-
sia with thiopen-
tal, nitrous oxide,
halothane and
fentanyl or nitrous
oxide and alfax-
olone/alfadolone

Psoas block with 30 mL of 2% mepivacaine, side to be blocked up-
permost, Chayen's technique

or

Spinal: 0.6 to 0.8 mL of hyperbaric cinchocaine

Conven-
tional
general
anaesthe-
sia

Yun 2009 Preopera-
tive analge-
sia

Spinal anaesthe-
sia

Fascia iliaca block, Dalen's technique with 30 mL of 0.375% ropiva-
caine

IV alfen-
tanil

Table 1.   Anaesthetic techniques  (Continued)

G: gram
h: hour
IM: intramuscular
mA: milliAmpere
mcg/mL: microgram/millilitre
mg/kg: milligram/kilogram
MHz: megahertz
mL: millilitre
msec: millisecond
n: number
SC: subcutaneous
 
 

Study Study authors' definition

Cuvillon 2007 Clinical evaluation "somnolence-confusion"

Godoy 2010 "episodes of delirium"

Graham 2008 "acute confusional state"

Kullenberg 2004 "transient confusion"

Mouzopoulos 2009 "The primary outcome was perioperative delirium.
Diagnosis of the syndrome was defined using the Diagnostic
and Statistical Manual of Mental Disorders, 4th
edition (DSM-IV), and Confusion Assessment Method
(CAM) criteria"

"Daily patient assessments using the MMSE, DRS-R-
98, and Digit Span test [assessment of attention, range 0
(no attention) to 42 (good attention)] were used to enable

Table 2.   Outcome definitions for acute confusional state 
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the DSM-IV and CAM diagnoses and assess delirium
severity"

Nie 2015 "Presurgery cognitive status was estimated using the
mini-mental state examination before and after surgery. The Confusion
Assessment Method was used to diagnose delirium pre- and postsurgery"

White 1980 "confused"

Table 2.   Outcome definitions for acute confusional state  (Continued)

 
 

Study Complications related to regional anaesthesia Complications related to analgesic technique

Altermatt 2013 Not reported Not reported

Antonopoulou
2006

No complications such as motor block. local
haematoma or infection, inadvertent arterial punc-
ture, direct nerve
damage and cardiovascular or neurological toxicity
were observed

Five participants had accidental removal or the
catheter: 4 during the procedure or while the
catheter was secured and 1 while in the ward

Not reported

Beaudoin 2013 No other adverse events were noted during the
study period, and no other adverse events were re-
ported to study investigators

Four-hour oxygen saturation (%) 96 (93–99) vs (%) 98
(95–99) for regional blockade

Adverse events:
Hypotension, number (%) 3 (17) vs number (%) 0 (0) for
regional blockade
Respiratory depression, number (%) 9 (50) vs number
(%) 4 (22) for regional blockade
Nausea/vomiting, number (%) 5 (28) vs number (%) 5
(28) for regional blockade

One participant had an episode of rapid atrial fibrilla-
tion requiring diltiazem, but the participant had a his-
tory of chronic atrial fibrillation

Chudinov 1999 No major complications were described in group re-
gional blockade. Three participants developed local
erythema at the catheter insertion site at the end of
the study period

No signs of local anaesthetic toxicity were docu-
mented

One participant developed bilateral blockade (L1-L3
on the opposite side)

Not reported

Coad 1991 No complications related to nerve blocks and no
case of prolonged motor blockade

Not reported

Cuvillon 2007 Four catheters were prematurely removed: 1 by
a confused participant, 2 by nurses (unexplained
fever) and 1 by a surgeon (unconfirmed suspicion of

More constipation (47% vs 19% for regional blockade)

Table 3.   Complications of blocks and/or analgesic technique 
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local anaesthetic toxicity (ropivacaine blood level <
2 ng/mL))

De La Tabla 2010 Not reported Not reported

Diakomi 2014 Complications such as local anaesthetic toxicity
recorded as well (none reported in results section)

Nor did complication rates vary between groups

Complications such as hypoventilation (breathing rate
< 8 breaths/min) were recorded as well

Moreover, the 2 groups did not differ in these para-
meters at any time point until study completion at 24
hours after surgery. Nor did complication rates vary be-
tween groups

Domac 2015 Not reported Not reported

Fletcher 2003 Among study participants, none experienced ad-
verse effects as a result of nerve block administra-
tion

No clinically important differences between groups
with respect to pulse rate, oxygen saturation or res-
piratory rate at any time interval. Oxygen saturation
94.87%

Foss 2007 No side effects attributable to femoral nerve block
were noted in any participants during their hospital
stay

More participants (P = 0.05) were sedated in the mor-
phine group at 180 minutes after block placement

No difference was noted between groups in nausea
and vomiting, with 3 participants in each group having
these side effects

Tendency toward lower saturation was noted in the
opioid group at 60 and 180 minutes after the block de-
spite oxygen supplementation (P = 0.08)

Gille 2006 One inadvertent arterial puncture and blood aspira-
tion positive for 3 participants

Two transient paraesthesias

No catheter site infection

Ten catheters accidentally removed

No respiratory depression from systemic analgesia and
no allergic reactions

All complications were reversible

Godoy 2010 The only complications were local bruises at the site
of injection

Two participants with nausea, and 2 with nausea and
vomiting

Graham 2008 No immediate complications occurred in either
group

No immediate complications were noted in either
group

Haddad 1995 No local or systemic complications of femoral nerve
blocks were noted

Not reported

Hood 1991 No untoward sequelae were associated with nerve
blocks

All plasma prilocaine concentrations (maximum 3
pg/mL) were below the suggested threshold for toxi-
city for prilocaine of 6 pg/mL

Not reported

Iamaroon 2010 No adverse systemic toxicity of bupivacaine, such as
seizure, arrhythmia or cardiovascular collapse was
noted in the femoral nerve block group

No participant in either group had hypoventilation
(ventilatory rate < 10/min) or oxygen saturation < 95%

Table 3.   Complications of blocks and/or analgesic technique  (Continued)
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Neither vascular puncture nor paraesthesia oc-
curred

No complications, such as haematoma, infection or
persistent paraesthesia, were observed within 24
hours after the operation

Jadon 2014 Not reported In participants of fentanyl group, drowsiness was ob-
served that required the presence of more persons for
holding the participant during positioning

SpO2 was significantly lower in the fentanyl group (P

= 0.001). However, no participant in either group had
SpO2 < 90% during the procedure

Mean arterial blood pressure was significantly lower in
the fentanyl group (P = 0.0019)

Jones 1985 No untoward sequelae associated with the nerve
block were seen

Not reported

Kullenberg 2004 No complications related to the nerve blockade
were noted in this study

Not reported

Luger 2012 Not reported Not reported

Mossafa 2005 Not reported Not reported

Mouzopoulos
2009

No complications of femoral nerve block adminis-
trations occurred, except 3 local haematomas de-
veloped at the injection site, which resolved sponta-
neously

Not reported

Murgue 2006 Not reported Not reported

Nie 2015 No adverse effects, such as pain at the insertion site
or paraesthesia, were observed

No positive cultures were observed with the fascia il-
iaca block catheter tip, nor were any signs of infec-
tion noted in the current study

Not reported

Segado Jimenez
2009

We did not observe any complications in the real-
ization of regional anaesthetic techniques during or
subsequent to the regional anaesthetic techniques

The incidence of side effects (sleepiness, hypotension,
constipation, pruritus) was greater in the group with no
block than in groups with blocks (P < 0.01)

Spansberg 1996 No haematomas at the site of femoral catheters Two participants in each group experienced nausea
and vomiting

Szucs 2012 For 1 participant, the elastomeric pump failed, re-
sulting in local anaesthetic administered over less
than 54 hours instead of 72 hours, and another par-
ticipant, suffering from acute confusional state, dis-
connected his pump after 12 hours

The incidence of nausea/vomiting, pruritus or exces-
sive sedation was similar in the 2 groups

Tuncer 2003 Not reported Side effects (vomiting and pruritus) were observed sig-
nificantly more frequently with intravenous analgesia

Table 3.   Complications of blocks and/or analgesic technique  (Continued)
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White 1980 No participants showed any evidence of local anaes-
thetic toxicity

Not reported

Yun 2009 No adverse systemic toxicity of ropivacaine was not-
ed, and neither vascular puncture nor paraesthesia
was elicited

No complications, such as haematoma or persistent
paraesthesia, were observed in participants with a
femoral nerve block within 24 hours after the opera-
tion

Hypoventilation (ventilatory rate 6–8/min) or pulse oxi-
metric desaturation (oxygen saturation 88% or 89%)
was encountered in 4 participants (20%) in the intra-
venous analgesia group. This was reverted with assist-
ed manual mask ventilation

All participants in the intravenous group experienced
mild dizziness, and mild drowsiness was present in
12/20 of them

Table 3.   Complications of blocks and/or analgesic technique  (Continued)

%: percentage
L: litre
mg: milligram
min: minute
ng/mL: nanogram/millilitre
pg/mL: picogram/millilitre
 

 

A P P E N D I C E S

Appendix 1. Search strategies

MEDLINE (OVID Web)

1. exp Hip Fractures/
2. ((hip$ or femur$ or femoral$ or trochant$ or pertrochant$ or intertrochant$ or subtrochant$ or intracapsular$ or extracapsular$) adj4
fracture$).tw.
3. or/1-2
4. exp Anesthesia/
5. ((an?esthet$ or an?esthesia) adj4 (regional$ or local$ or general or spinal or epidural)).tw.
6. nerve block.tw.
7. or/4-6
8. and/3,7

Embase (OVID Web)

1. exp Hip Fracture/
2. ((hip$ or femur$ or femoral$ or trochant$ or pertrochant$ or subtrochant$ or intracapsular$ or extracapsular$) adj4 fracture$).tw.
3. or/1-2
4. exp Anesthesia/
5. exp Analgesia/
6. Nerve block/
7. ((an?esthet$ or an?esthesia) adj4 (regional$ or local$ or general or spinal or epidural)).tw.
8. block.tw.
9. or/4-8
10. and/3,9
11. exp Randomized Controlled trial/
12. exp Double Blind Procedure/
13. exp Single Blind Procedure/
14. exp Crossover Procedure/
15. Controlled Study/
16. or/11-15
17. ((clinical or controlled or comparative or placebo or prospective$ or randomi#ed) adj3 (trial or study)).tw.
18. (random$ adj7 (allocat$ or allot$ or assign$ or basis$ or divid$ or order$)).tw.
19. ((singl$ or doubl$ or trebl$ or tripl$) adj7 (blind$ or mask$)).tw.
20. (cross?over$ or (cross adj1 over$)).tw.
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21. ((allocat$ or allot$ or assign$ or divid$) adj3 (condition$ or experiment$ or intervention$ or treatment$ or therap$ or control$ or group
$)).tw.
22. or/17-21
23. or/16,22
24. limit 23 to human
25. 10 and 24

The Cochrane Library (Wiley InterScience)

#1 MeSH descriptor Hip Fractures explode all trees
#2 ((hip* or femur* or femoral* or trochant* or pertrochant* or subtrochant* or intracapsular* or extracapsular*) NEAR/4 fracture*):ti,ab,kw
#3 (#1 OR #2)
#4 MeSH descriptor Anesthesia explode all trees
#5 MeSH descriptor Analgesia explode all trees
#6 MeSH descriptor Nerve Block explode all trees
#7 ((anesthet* or anaesthet* or anesthesia or anaesthesia) NEAR/4 (regional* or local* or general or spinal or epidural)):ti,ab,kw
#8 (block):ti,ab,kw
#9 (#4 OR #5 OR #6 OR #7 OR #8)
#10 (#3 AND #9)

CINAHL (EBSCO host)

S1 (MH "Hip Fractures+") OR TX (((hip$ or femur$ or femoral$ or trochant$ or pertrochant$ or subtrochant$ or intracapsular$ or
extracapsular$) N4 fracture$))

S2 ((MH "Anesthesia+") OR (MH "Analgesia+") OR (MH "Nerve Block+") ) OR TX (((an?esthet$ or an?esthesia) N4 (regional$ or local$ or
general or spinal or epidural)))

S3 S1 and S2

W H A T ' S   N E W

 

Date Event Description

16 August 2016 New search has been performed We reran the search in August 2016

16 August 2016 New citation required and conclusions
have changed

Two new authors joined the review

We updated the search in June 2015

We updated the review and brought the methods up-to-date

We found 55 new studies: 20 included, 13 excluded and 22 ongo-
ing. We leC no studies awaiting classification

 

H I S T O R Y

Protocol first published: Issue 3, 1998
Review first published: Issue 2, 1999

 

Date Event Description

6 May 2015 New search has been performed This review has been transferred to the Anaesthesia, Critical and
Emergency Care Group by the Bone, Joint and Muscle Group

17 February 2009 New search has been performed For the second substantive update (Issue 2, 2009), we made the
following changes. 
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Date Event Description

1. We included the following newly identified studies: Cuvillon
2007, Fletcher 2003, Foss 2005, Foss 2007, Gille 2006, Kullenberg
2004, Matot 2003, Murgue 2006 and Tuncer 2003. 
2. We excluded the following studies: Gorodetskyi 2007, Man-
nion 2005, Marhofer 1998, Mutty 2007, Schiferer 2007, Turker
2003 and Piangatelli 2004. 
 
We made no changes to the conclusions of the review

6 November 2008 Amended We converted the review to new review format

21 November 2001 New citation required and conclusions
have changed

In this substantive update (Issue 1, 2002), we included one new-
ly identified study (Scheinin 2000). We made no changes to the
conclusions of the review
 
For details on all updates, please see 'Notes'

 

C O N T R I B U T I O N S   O F   A U T H O R S

Joanne Guay: screened abstracts, search websites, checked reference lists for new articles, selected new articles, retrieved relevant articles,
graded articles for risk of bias, extracted data, analysed data, interpreted results, rated quality of evidence and draCed the update.

Martyn Parker: reviewed the update for content before submission.

Richard Griifiiths: reviewed the update for content before submission.

Sandra Kopp: screened abstracts, selected new articles, graded articles for risk of bias, extracted data, interpreted results, rated quality
of evidence and draCed the update.

D E C L A R A T I O N S   O F   I N T E R E S T

Joanne Guay: has no direct relationship with any pharmaceutical company or equipment manufacturer in the past five years. Has not acted
as a witness expert in the past five years. Not an author of any of the included or excluded studies. Does not hold any stock other than
mutual funds. Editor of a multi-author textbook on anaesthesia (including notions on general and regional anaesthesia). Receives fees as
associate professor for a course on airway management from University of Quebec in Abitibi-Temiscamingue.

Martyn Parker: has received expenses and honorarium from several commercial companies and organizations for giving lectures on
di�erent aspects of hip fracture treatment. Has received royalties from BBrawn Ltd related to design and development of an implant used
for internal fixation of intracapsular hip fractures.

Richard Gri�iths: chaired Association of Anaesthetists of Great Britain & Ireland guidelines on proximal femoral fracture. Member of
National Institute of Health and Care Excellence 124. Chaired Association of Anaesthetists of Great Britain & Ireland guidelines on surgery
in the elderly. Founder of NHS Hip Fracture Perioperative Network.

Sandra Kopp: has no conflicts of interest.

S O U R C E S   O F   S U P P O R T

Internal sources

• University of Sherbrooke, Canada.

University of Sherbrooke granted access to electronic databases and to major medical journals.

• University of Quebec in Abitibi-Temiscamingue, Canada.

Universiuty of Quebec in Abitibi-Temiscamingue provided access to electronic databases and medical journals.

• Cochrane Anaesthesia, Critical and Emergency Care Group, Denmark.

The review authors wish to thank Karen Hovhannisyan, who designed the search strategy for this update.
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External sources

• No sources of support supplied

N O T E S

For the first update (Issue 1, 2001), we made the following changes.

1. Included study of Chudinov 1999 on psoas compartment blocks.

2. Changed methods score to include item 8.

3. Changed statistical analysis to relative risks.

4. Added a synopsis.

In the second update (Parker 2002), we excluded one newly identified study (Van Leeuwen 2000) and included another (Scheinin 2000a).
We have not made changes to the conclusions of the review.

We also updated this review in 2009. At that time, Cochrane updates did not earn a new citation unless they included new review authors
or made a change to review conclusions.

For the 2016 update, we made the following changes.

1. Transferred this review to the Anaesthesia, Critical and Emergency Care Group from the Bone, Joint and Muscle Group.

2. Included two new review authors.

3. Updated the search in August 2016.

4. Updated the review and brought the methods up-to-date.

5. Excluded from the review studies evaluating neuraxial blocks (epidural/spinal) and wound infiltration as techniques of regional
blockade.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Pain Management;  Anesthetics, Local  [administration & dosage]  [adverse e�ects];  Confusion  [epidemiology];  Hip Fractures
 [mortality]  [*surgery];  Movement;  Myocardial Infarction  [epidemiology];  Nerve Block  [adverse e�ects]  [*methods];  Pain
Measurement;  Pain, Postoperative  [therapy];  Peripheral Nerves;  Pneumonia  [epidemiology];  Randomized Controlled Trials as Topic; 
Time Factors

MeSH check words

Aged; Aged, 80 and over; Female; Humans; Male
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