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Abstract
Background:To assess the effect of fascia iliaca compartment block (FICB) on pain control andmorphine consumption in patients
with hip fracture.

Methods:We searched databases (PubMed, Embase, Cochrane Library) for eligible randomized controlled trials (RCTs) published
prior to September 12, 2018. We only included hip fracture patients who received FICB versus placebo for pain control. Risk ratios
(RRs), standard mean differences (SMD) and 95% confidence intervals (CI) were determined. Stata 12.0 was used for the meta-
analysis.

Results:Eleven trials involving 937 patients underwent hip fracture were retrieved. FICB significantly decreased the pain intensity at
1–8h (SMD=�1.03, 95%CI [�1.48,�0.58], P = .000), 12h (SMD =�1.06, 95%CI [�1.36,�0.75], P = .000), 24h (SMD =�1.14,
95% CI [�1.66, �0.62], P = .000) and 48h (SMD = �0.96, 95% CI [�1.33, �0.60], P = .000). Moreover, FICB could reduced the
total morphine consumption and the occurrence of nausea (P< .05). There was no significant difference between the pain intensity at
72h (SMD = 0.11, 95% CI [�0.12, 0.34], P = .355).

Conclusions: FICB has a beneficial role in reducing pain intensity and morphine consumption after hip fracture. Moreover, FICB
has morphine-sparing effects when compared with a control group. More high-quality RCTs are needed to identify the optimal
technique and volume of injectate for FICB.

Abbreviations: CI = confidence intervals, FICB = fascia iliaca compartment block, PRISMA = Preferred Reporting Items for
Systematic Reviews and Meta-Analyses, RCTs = randomized controlled trials, RR = risk ratio, VAS = visual analogue scale, WMD =
weighted mean difference, .
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1. Introduction

It is reported that nearly 75,000 people suffer a hip fracture each
year in the UK.[1] It is predicted that there will be 6.3 million new
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cases of hip fracture each year. The mortality of hip fracture is
increasing in recent years. Though many guidelines reported that
early surgery can relieve pain, and reduce the incidence of
postoperative complications and mortality. Perioperative pain
management is a big challenge for both patients and orthopedists.
Systematic administration opioids remain the most commonly
used analgesia protocol. However, adverse effects such as nausea
and vomiting limited the widely application. FICB, was first
described by Sharrock in 1989.[3] FICB involves the fascia iliaca
compartment to deliver a large volume of low concentrated local
anaesthetic to reduce pain by affecting the femoral and lateral
cutaneous nerve of the thigh.
There is no consensus as the real effects of FICB for pain

control in hip fracture patients. Several studies have reported that
FICB has a beneficial role in reducing pain intensity and
morphine consumption after hip fracture.[4] However, some
other studies suggest that the use of FICB does not result in
improved pain intensity in hip fractures.[5]

Therefore, it is necessary to investigate whether FICB provides
better analgesic effects, as well as whether it reduces opioid
consumption in hip fracture patients. The purpose of the current
meta-analysis was to compare results concerning the efficacy of
FICB for pain control in hip fracture patients.

2. Materials and methods

This work has been reported in line with PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses).

mailto:qiaoci19920614@126.com
http://creativecommons.org/licenses/by-nc/4.0
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2.1. Search strategy

This meta-analysis was designed on the basis of the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement guidelines.[6] Several electronic databases
were searched from inception to December 1, 2018, including
PubMed, Embase, and the Cochrane library. No language or
other limits were set. The search strategies were listed in
Supplement file 1, http://links.lww.com/MD/D91. To ensure the
integrity of the search results, reference lists from related reviews
were also screened. Before screening, the search task for each
Figure 1. Flow diagram of th
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database was executed by 2 independent researchers to achieve
agreement. A flow diagram is presented in Fig. 1.

2.2. Inclusion criteria and exclusion criteria

The following criteria must have been met for the eligible studies:
1.
e st
Study design: RCTs;

2.
 Population: adults undergoing hip fracture repair;

3.
 Intervention: use of FICB for pain control;

4.
 Comparison: placebo or no treatment; and
udy selection process.

http://links.lww.com/MD/D91
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5.
 Main outcomes: visual analog scale (VAS) at 1–8, 12, 24, and
48h; total morphine consumption; occurrence of nausea.

Ineligible studies contained the following features:
1.
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they were retrospective trials or other non-RCTs;

2.
 they included comparisons with other anesthesia protocols;

and

3.
 they did not report outcomes.

2.3. Study inclusion

Articles found in the databases were imported into reference
management software (Endnote X7), and the duplicate articles
were removed. The inclusion criteria were applied to the
screening of titles and abstracts by 2 independent researchers,
and the retained articles were cross-checked. The 58 remaining
articles were screened by reading the full articles, and 11 articles
ultimately remained in the quantitative synthesis procedure.
Agreement was reached by 3 independent researchers by
discussion.
2.4. Quality assessment

Themethodological quality of each individual study was assessed
by 2 independent reviewers according to the Cochrane
Handbook for Systematic Reviews of Interventions. The quality
and bias assessment had to include the following items:
randomization method, allocation concealment, blinding meth-
ods, incomplete outcome data, selective reporting and other bias.
2.5. Data extraction

Relevant data from the eligible articles were extracted indepen-
dently by 2 reviewers, including the author; the data included
publication year, country, intervention, size of each group, mean
age, proportion of female patients, FICB, technique, anesthesia,
outcomes and risk of bias. The corresponding authors of the
included RCTs were contacted for the missing data to ensure the
integrity of the review if necessary. Consensus was finally reached
between 2 reviewers through discussion. When a numerical
rating scale (NRS) score was used, it was converted to a VAS
score.[7] The 10-point VAS score was converted to a 100-point
VAS score.[8] In the absence of a standard deviation (SD), the
able 1

neral characteristic of the included studies.

thor Country Age (year) No. of patients (n) Intervent

komi 2014 Greece 80:76 21: 20 FICB (postope
ihara 2013 Japan 79.8:78.4 31:25 FICB (postope
oy Monzon 2010 USA 73.5:79.4 92:62 FICB (postope
na 2014 UK 81:82 52:52 FICB (postope
ha 2018 India 65.5:63.92 35:32 SFICB (postop

catheter pl
2018 China 84.05:83.73 44:44 CFICB (postop
Rae 2015 Australia 83:81 11:13 FICB (postope
uzopoulos 2009 Greece 72.3:73.1 102:105 FICB (postope
2015 China 73.6:68.2 51:53 FICB (postope
liams 2016 UK NS 50:69 FICB (postope
2009 Korea 75:75.1 20:20 FICB (postope

AS at 1–8h, 2 VAS at 12h, 3 VAS at 24h, 4 VAS at 48h, 5 VAS at 72h, 6 total morphine consu
B = continuous fascia iliaca compartment block, FICB = fascia iliaca compartment block, GA = gene
sthesia, RCT = randomized controlled trial, SA = spinal anesthesia, SFICB = single-shot fascia ilia

3

median value of SDs from other studies of the same comparison
were substituted.[9] For data described as the median and range,
the mean and SD were estimated according to the previously
described manner.[10]
2.6. Data synthesis and statistical methods

Once adequate data were retrieved, weighted mean differences
(WMD) were calculated for the following outcomes: visual
analog scale (VAS) at 1–8h, 12h, 24h, and 48h and total
morphine consumption. For the dichotomous variables (occur-
rence of nausea), the risk ratio (RR) with a 95% CI was used.
Separate statistics were combined using the inverse variance and
Mantel–Haenszel methods. If the values were <0.05, the results
were considered statistically significant. Study heterogeneity was
estimated by the I2 statistic test and Cochran’s Q test in
accordance with the values of I2 and P. A fixed-effects model
could be used if I2 < 50% and P > .1. Otherwise, a random-
effects model was used to pool the effects of the interventions.
We performed subgroup analysis for VAS at 1–8h according to
the operative technique (probe parallel to the inguinal ligament or
perpendicular to the inguinal ligament), risk of bias (low or
unclear/high), volume of injectate (�30mL, >30 mL) and
anesthesia (general anesthesia or spinal anesthesia). A 2-sided
P value of<.05 was considered significant. All statistical analyses
were performed using Stata 12.0 (Stata Corp., College Station,
TX). Publication bias across studies was examined visually using
“funnel plots.”
3. Results

3.1. Search results and general characteristics

A flow chart of the included studies is shown in Fig. 1. The
primary database search yielded 504 relevant studies. After
duplicates were removed, 385 studies were available for
screening. After screening the titles, abstracts and full texts,
344 papers were excluded; 11 RCTs met our inclusion criteria
and were included for analyses.[1,5,11–22] The characteristics and
demographics for the included studies are presented in Table 1.
The publication years ranged from 2009 to 2016. These 11

studies originated from 8 countries. The sample sizes in the
included trials were from 11 to 105. The mean age of the included
patients ranged from 63.92 to 84.05.
ion Anesthesia Control Outcomes Follow-up Study

rative) NS IV fentanyl 1,2,3,5 4 months RCT
rative) GA NSAIDs 1,2,5,6 12 hours RCT
rative) GA NSAIDs 1,2,3,4,7 19 months RCT
rative) SA Systemic analgesia 1,2,5,6,7 6 months RCT
erative,
aced)

SA Placebo 1,2,3,4 NS RCT

erative) SA Saline 1,2,3,5,6,7 NS RCT
rative) GA Standard care 1,2,3,4 12 months RCT
rative) SA Placebo 1,2,3,4,5 NS RCT
rative) GA PCIA 1,2,5 NS RCT
rative) GA Standard analgesia 1,2,5,6,7 At discharge RCT
rative) SA IV alfentanil 1,2,3,4,5,6 6 months RCT

mption, 7 the occurrence of nausea
ral anesthesia, NSAIDs = non-steroidal anti-inflammatory drug, PCIA = patient controlled intravenous
ca compartment block.
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Figure 2. Risk of bias summary.
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3.2. Risk of bias

Details of the risk of bias summary and risk of bias graph are
presented in Figs. 2 and 3, respectively. Overall, 3 trials were
categorized as being at low risk of bias, 3 as being unclear and 1
as being at high risk of bias.
3.3. Results of meta-analysis
3.3.1. VAS at 1–8h. Seven RCTs totaling 475 hip fractures
reported the VAS at 1–8h. Compared with the control group,
FICB significantly reduced VAS at 1–8h with high heterogeneity
(SMD = �1.03, 95% CI [�1.48, �0.58], P = .000, I2 = 81.7%,
Fig. 4).

3.3.2. VAS at 12h. Six trials totaling 455 patients provided data
on VAS at 12h. Compared with the control group, FICB
significantly reduced VAS at 12h with moderate heterogeneity
(SMD = �1.06, 95% CI [�1.36, �0.75], P = .000, I2 = 51.2%,
Fig. 5).

3.3.3. VAS at 24h. Six studies totaling 556 hip fractures
reported the VAS at 24h. There was high heterogeneity among
the included studies (I2 =84.7%, P = .000). FICB has a positive
effect on VAS reduction at 24h after hip fracture when compared
with the control group (SMD = �1.14, 95% CI [�1.66, �0.62],
P = .000, Fig. 6).

3.3.4. VAS at 48h. Five trials involving 384 patients reported
VAS at 48h. There was high heterogeneity among the included
studies (I2 = 65.0%, P = .022). Compared with the control
group, FICB had no benefit on VAS at 48h (SMD = �0.96, 95%
CI [�1.33, �0.60], P = .000, Fig. 7).

3.3.5. VAS at 72h. Five trials involving 406 patients reported
VAS at 72h. There was no heterogeneity among the included
studies (I2 = 0.0%, P = .537). Compared with the control group,
FICB had no benefit on VAS at 72h (SMD = 0.11, 95% CI
[�0.12, 0.34], P = .355, Fig. 8).

3.4. Total morphine consumption

A fixed-effects model was used to pool the total morphine
consumption data, since the heterogeneity across the four studies
was low (I2 = 3.9%, P = .392). Pooled analysis demonstrated
clinical inferiority of the efficacy of FICB compared with placebo
f bias graph.



Figure 5. Forest plot for the comparison of VAS at 12h between the FICB group and control group.

Figure 4. Forest plot for the comparison of VAS at 1–8h between the FICB group and control group.

Hong and Ma Medicine (2019) 98:28 www.md-journal.com
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Figure 7. Forest plot for the comparison of VAS at 48h between the FICB group and control group.

Figure 6. Forest plot for the comparison of VAS at 24h between the FICB group and control group.

Hong and Ma Medicine (2019) 98:28 Medicine
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Figure 9. Forest plot for the comparison of the occurrence of nausea between the FICB group and control group.

Figure 8. Forest plot for the comparison of total morphine consumption between the FICB group and control group.

Hong and Ma Medicine (2019) 98:28 www.md-journal.com
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Figure 11. Begg’s test for the comparison of the VAS at 1–8h between the FICB group and control group.

Figure 10. Funnel plot for the comparison of the VAS at 1–8h between the FICB group and control group.

Hong and Ma Medicine (2019) 98:28 Medicine
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Figure 12. Sensitivity analysis of the VAS at 1–8h between the FICB group and control group.

Hong and Ma Medicine (2019) 98:28 www.md-journal.com
for total morphine consumption (SMD=�0.29, 95%CI [�0.48,
�0.11], P = .002, Fig. 9).

3.5. The occurrence of nausea

Six studies involving 224 hip fractures were available for analysis
of the occurrence of nausea. FICB led to significantly less
occurrence of nausea than in the control group (RR = 0.33, 95%
CI 0.17–0.65, P = .001; I2 = 0.0%, P = .997, Fig. 10). Thus, we
used a fixed-effects model to pool the relevant data.

3.6. Publication bias, sensitivity analysis and subgroup
analysis

To address publication bias, we created funnel plots for VAS at
1–8h. No asymmetric patterns were observed (Fig. 10). Begg’s
test indicated that there was no publication bias between the
Table 2

Subgroup analysis for the VAS at 1–8h.

Subgroup No. trials Standard mean difference (95%

Total 7 �1.03, (�1.48, �0.58)
Operative technique
parallel 4 �0.71 (�1.05, �0.38)
perpendicular 3 �1.26 (�1.38, �0.68)
Risk of bias
low 5 �0.59 (�1.16, �0.37)
Unclear/high 2 �1.34 (�1.57, �0.72)
Volume
�30 mL 4 �1.14 (�1.35, �0.24)
> 30 mL 3 �0.86 (�1.07, �0.61)
Anesthesia
GA 5 �0.99 (�1.17, �0.59)
SA 2 �1.28 (�1.38, �0.44)

GA = general anesthesia, SA = spinal anesthesia.
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included studies (Fig. 11). Sensitivity analysis was performed by
excluding one trial at a time and recalculating the pooled WMD
for the remaining trials, which showed that none of the studies
affected the results (Fig. 12). Subgroup analysis results can be
seen in Table 2. The findings of the VAS at 1–8h were consistent
in all subgroup analyses.

4. Discussion

4.1. Main findings

This review and meta-analysis aimed to investigate the efficacy
and safety of FICB comparing with placebo as the control group.
The existing body of evidence demonstrated that FICB was
evidently effective for hip fracture patients. What’s more, FICB
could also reduce the total morphine consumption and the
occurrence of nausea.
CI) P value I2 (%) Test of interaction, P

.000 81.7

.000 49.2 0.106

.000 35.4

.002 44.7 0.123

.000 93.5

.002 56.4 0.089

.000 37.8

.000 70.5 0.095

.000 56.4
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4.2. Relationship to other systematic reviews

Only one relevant systematic review and meta-analysis compar-
ing FICB and placebo for hip fracture patients has been
published.[4] In this meta-analysis, several problems existed.
First, this meta-analysis included FICB versus other anesthesia
method (3-in-1 block or femoral nerve block)[12,19] for pain
control in hip fracture patients. Second, subgroup analysis and
sensitivity analysis were not performed. In contrast, the current
meta-analysis included 11 RCTs and only focused on FICB versus
placebo for hip fracture patients. Thus, our current meta-analysis
was the latest and most comprehensive meta-analysis.
4.3. Implications for clinical practice

Hip fractures are painful and pain left untreated can result in a
host of complications that may delay operative intervention and
complicate hospital stay. Previously, systemic analgesia and 3-in-
1 block were the routine method for pain control in hip fracture
patients. However, systemic analgesia was associated with an
increase of the complications such as nausea and vomiting. 3-in-1
block require of a nerve stimulator to locate the femoral nerve.
FICB is proposed as an alternative anterior approach to the
lumber plexus.
Several studies reporting FICB has a good outcome when

compared to NSAIDS[14] and alfentanil.[22] We identified VAS
after hip fracture as outcomes, results shown that FICB has a
beneficial role in reducing pain intensity up to 48h. There was no
significant difference between 72h after hip fracture. Yang L
et al[23] conducted a meta-analysis about FICB versus no block
for pain control in lower limb surgery. Results shown that, FICB
is an effective and safe method for alleviating the pain in lower
limb surgery. Liu et al[24] conducted a network meta-analysis and
also found that FICB was superior than placebo in hip
arthroplasty patients. We performed a subgroup analysis for
VAS at 1–8h, results shown that FICB has a beneficial role in
reducing pain scores at 1–8h at any subgroup (operative
technique, risk of bias, volume, and anesthesia).
Next, we measured total morphine consumption in the FICB

group and control group. The results showed that FICB could
significantly reduce morphine consumption compared with the
control group. Foss et al[12] reported that median total morphine
consumption was 0mg in the FICB group and 6mg in the control
group. Moreover, we measured the occurrence of nausea
between FICB and control group. Results have shown that FICB
could significantly be reduced the occurrence of nausea.
Klukowski et al[25] performed a retrospective study and found
that FICB has significantly less need for analgesics than non-
block patients.
In addition, FICB is easy and safe to administer for surgeons

and anesthetists. FICB only requires ultrasound guidance for
placing a catheter. Reports have shown that FICB can generally
be performed with minimal training[26–28] and by nonmedical
practitioners.[29] The fascia iliaca compartment is located away
from the femoral nerve, femoral artery, and femoral vein.

4.4. Limitations

Our study has several limitations. Of the 11 studies, 3 were with
high risk of bias, resulting in some inherent heterogeneity due to
uncontrolled bias. Due to this heterogeneity, we applied the
random-effect model for meta-analysis, but there have still been
many considerations to be emphasized. Additionally, postopera-
10
tive pain control protocol was not unanimous in all of the
included studies, which can also affect pain intensity after hip
fracture. The drugs and dose of regional anesthesia was not
comparable and thus need for more studies to identify the optimal
drug and dose for FICB.
5. Conclusion

Compared with placebo, FICB is a safe and effective method to
reduce postoperative pain scores, morphine consumption, and
the occurrence of nausea in patients after hip fracture.
Furthermore, more RCTs concerning FICB are needed to identify
the optimal technique and volume of injectate for FICB.
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