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Abstract

Background Fascia iliaca compartment block (FICB) is one of the regional nerve blocks used to reduce pain after
total hip arthroplasty (THA). We aim to assess the efficacy of FICB in reducing post-operative pain and opioid
consumption.

Methods \We searched PubMed, Web of Science, Cochrane Library, Embase, and Scopus on February 19, 2023, and
we updated our search in august 2023 using relevant search strategy. Studies were extensively screened for eligibility
by title and abstract screening, followed by full-text screening. We extracted the data from the included studies, and
then pooled the data as mean difference (MD) or odds ratio (OR) with a 95% confidence interval (Cl), using Review
Manager Software (ver. 3.5).

Results FIBC significantly reduced analgesic consumption at 24 h (MD =-8.75, 95% Cl [-9.62, -7.88] P<0.00001), and
at 48 h post-operatively. (MD =-15.51, 95% Cl [-26.45, -4.57], P=0.005), with a significant sensory block of the femoral
nerve (P=0.0004), obturator nerve (P=0.0009), and lateral femoral cutaneous nerve (P=0.002). However, FICB was not
associated with a significant pain relief at 6, 24, and 48 h postoperatively, except at 12 h where it significantly reduced
pain intensity (MD =-0.49, 95% CI [-0.85, -0.12], P=0.008). FICB was also not effective in reducing post-operative
nausea and vomiting (MD=0.55, 95% CI [0.21, 1.45], P=0.23), and was associated with high rates of quadriceps
muscle weakness (OR=9.09, % Cl [3.70, 22.30], P=<0.00001).

Conclusions FICB significantly reduces the total analgesic consumption up to 48 h; however, it is not effective in
reducing post-operative pain, nausea and vomiting and it induced postoperative muscle weakness.
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Introduction

Total hip arthroplasty (THA) has an established effi-
cacy in treating pain and reconstructing joint function
to improve the range of motion in patients with severe
hip osteoarthritis [1]. It is a widely performed opera-
tion nowadays, with over 80,000 procedures performed
in England, and 24,000 procedures in Canada annually
[2, 3]. It is the treatment of choice for advanced pain
of osteoarthritis after the failure of physical and medi-
cal therapy [1, 4]. In addition to osteoarthritis, it is also
indicated in several disorders such as avascular necrosis,
traumatic fracture in the neck of femur, congenital hip
dislocation, and inflammatory arthroplasty [2].

One of the essences of modern hip reconstructive sur-
gery is to achieve optimal pain control and restore the
normal function of the affected joint [5]. The most com-
mon adverse effects after THA include postoperative
pain, nausea and vomiting, and respiratory impairment,
which may worsen the postoperative rehabilitation [6].
Delayed rehabilitation is associated with several com-
plications, such as deep venous thrombosis, pulmonary
embolism, and pulmonary infarction [7].

Pain control after THA is a debatable topic since there
are no strong recommendations or uniform guide-
lines [8]. Uncontrolled pain is associated with delayed
physical therapy, which prolongs patients’ rehabilitation
period, increases the length and cost of hospital stay, and
decreases patients’ satisfaction with the operation [9].
Opioids are established as the best treatment for post-
operative pain; however, their serious side effects such as
respiratory depression and the risk of dependence have
increased the need to search for other safer alternatives
[10].

Multimodal pain management approach is now con-
sidered the standard method to achieve optimal pain
control, while minimizing the need for opioids and their
adverse events [5]. It includes the use of oral pharmaco-
logical agents and different regional analgesic interven-
tions [11]. The mainstay of oral analgesics is paracetamol
and non-steroidal anti-inflammatory drugs, other studies
suggest the use of gabapentin and anticonvulsants [5].
local infiltration anesthesia, femoral nerve block, epi-
dural analgesia, and patients-controlled analgesia are the
modern primary options for acute postoperative pain [5,
7,12].

Fascia iliaca compartment block (FICB) is one of
the regional nerve blocks used in THA [13]. It involves
injecting the anesthetic agent under fascia iliaca to block
femoral nerve and lateral femoral cutaneous nerve [14].
FICB is most commonly used for total knee arthroplasty
procedure; however, the small number of published stud-
ies on its effect in reducing pain and opioid consumption
after THA as well as the low quality of the present articles
deems the FICB controversial [15]. Moreover, previous

Page 2 of 11

meta-analysis provided conflicting results on the efficacy
of FICB [16-19]. So, the main aim of this study is to pro-
vide the most recent update on the efficacy of FICB after
THA.

Methods

This systematic review and meta-analysis was conducted
according to the Preferred Reporting Items for System-
atic Review and Meta-Analysis (PRISMA) guidelines and
checklist [20]. We also followed the rules of the Cochrane
Handbook for Systematic Reviews of Interventions [21].

Literature search

We searched PubMed, Web Science, Cochrane Library,
Embase, and Scopus on February 19, 2023 for pub-
lished randomized controlled trials and we updated our
search on august 28,2023. We used the following search
strategy ((hip arthroplasty) OR (“Arthroplasty, Replace-
ment, Hip“[Mesh]) OR (hip replacement) OR (Total Hip
Replacement) OR (Hip Replacement Arthroplasties) OR
(Hip Replacement Arthroplasty) OR (Hip Prosthesis
Implantations) OR (THA) OR (total hip arthroplasty)
OR (Total Hip Arthroplasties)) AND ((fascia iliaca block)
OR (fascia iliaca) OR (fascia iliaca compartment block)).
Finally, we manually screened the reference lists of the
included studies for any eligible articles.

Eligibility criteria and study selection

We included randomized controlled trials compar-
ing FICB with placebo in patients undergoing total hip
replacement. We excluded animal studies, cohort or
case control reports, in vitro studies, overlapped datas-
ets, conference abstracts, reviews, book chapters, theses,
editorial letters and abstract only papers. After dupli-
cate removal using Endnote software, two independent
authors screened the title and abstract of the articles fol-
lowed by full text screening of eligible articles. Conflicts
were solved by consulting a third author.

Data extraction

We extracted baseline demographic characteristics of the
patients, summary of the main results of the included
studies, and the following outcomes: pain intensity, total
analgesic consumption, sensory block, and nausea and
vomiting.

Risk of bias assessment

Two authors independently assessed the quality of the
included studies using Cochrane risk of bias 2 tool as
described in Cochrane handbook, and the assessed
domains included: Randomization process, Deviation
from intended interventions, Missing outcome data,
Measurement of the outcome, and Selection of the
reported results [22].
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Data synthesis

We used Review Manager software version 5.4 for the
meta-analysis, continuous outcomes were pooled using
main difference (MD), dichotomous outcomes were
pooled using odds ratio (OR), all with 95% confidence
intervals (Cls). Heterogeneity between pooled studies
was assessed using chi-square and I-square tests. The
studies were considered heterogeneous at chi-square
p-value<0.1 and I?>50%. Fixed effect model was used for
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Fig. 1 Shows the PRISMA flow chart
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the analysis unless heterogeneity was detected in which
case random effect model was used.

Results

The literature search located 556 articles. We ran title and
abstract screening then full text screening that resulted in
eight articles finally included in our meta-analysis (See
PRISMA flow diagram; Fig. 1). [23-29, 37]

13)
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Baseline characteristics of the included studies are
shown in Table 1. While summery and main results are
shown in Table 2.

The overall quality of the included studies was moder-
ate. Authors’ judgment of risk of bias assessment domains
is shown in Table 3.

Pain intensity

6 H post-operatively

The pooled results showed no statistically significant dif-
ference between FICB and placebo regarding pain scores
at 6 h post-operatively (MD = -0.24, 95% CI [-1.01, 0.54],
P=0.55), however the pooled data were heterogeneous
(P=0.0010, I* = 86%), and the heterogeneity was solved
by excluding Bober 2020 (P=0.77, I* = 0%), and the effect
estimate became significant (MD = -0.61, 95% CI [-1.10,
-0.12], P=0.01). (Fig. 2) [27].

12 H post-operatively

FICB was significantly better than placebo in reducing
pain intensity at 12 h post-operatively (MD = -0.49, 95%
CI [-0.85, -0.12], P=0.008), the pooled data were hetero-
geneous (P<0.0001, I> = 88%), and the heterogeneity was
resolved after excluding Bober 2020 (P=0.28, I* = 22%)
and the effect estimate remained significant (MD = -0.63,
95% CI [-0.93, -0.33], P<0.0001). (Fig. 2) [27].

24 H post-operatively

No significant difference between FICB and placebo was
detected at 24 h post-operatively (MD = -0.01, 95% CI
[-0.54, 0.51], P=0.96), the pooled data were heteroge-
neous (P<0.00001, I = 95%), and the heterogeneity could
not be solved by “leave-one-out” method. (Fig. 2)
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48 H post-operatively

No significant difference between FICB and placebo was
detected at 48 h post-operatively (MD = -0.41, 95% CI
[-1.09, 0.26], P=0.23), the pooled results were heteroge-
neous (P=0.02, I* = 80%), and the heterogeneity could
not be solved as it includes only two studies. (Fig. 2)

Analgesic consumption

24 H post-operatively

The pooled results showed statistically significant
reduction in analgesic consumption with FICB at 24 h
post-operatively (MD = -8.75, 95% CI [-9.62, -7.88]
P<0.00001), and the pooled data were homogenous
(P=0.42, I> = 0%). (Fig. 3).

48 H post-operatively

FICB significantly reduced analgesic consumption at
48 h post-operatively (MD = -15.51, 95% CI [-26.45,
-4.57], P=0.005), the pooled data were heterogeneous
(P<0.0001, I> = 94%), and the heterogeneity couldn’t be
solved as there are only two studies. (Fig. 3).

Sensory block

The pooled odds ratio showed that sensory block was
significantly more frequent in FICB group than placebo
group in all three nerves, Femoral nerve (OR=95.76,
95% CI [7.52, 1218.84], P=0.0004), heterogeneous data
(P=0.14, I* = 55%), Obturator nerve (OR=51.25, 95% CI
[5.00, 525.18], P=0.0009), homogenous data (P=0.20, I* =
40%), and Lateral femoral cutaneous (OR=82.55, 95% CI
[4.96, 1374.51], P=0.002), heterogeneous data (P=0.10, I?
= 62%), and the heterogeneity couldn’t be solved as there
are only two studies. (Fig. 4)

Table 1 Shows baseline characteristics of the patients in the included studies

Study ID Study group  Age(year) Mean(SD)  BMI Sex, NO. of females (%)  Physical status
(kg/m2) ASAI N(%) ASAIIN(%)  ASAIII N(%)
Mean(SD)
Bober2020 [27] FICB 62.9(13.03) - 31(53%) - - -
Chen 2023 [37] FICB 74(6.13) 22.64(2.60) 29(64.4%) 0 (0%) 31 (68.9%) 14(31.1%)
Placebo 72(7.7) 22.12(2.09) 26(59.1%) 0 (0%) 31 (70.5%) 13(29.5%)
Placebo 63.9(13.03) - 36(60%) - - -
Deniz2014 [23] FICB 59.1+13.1 12(60%) 12(60%) 6(30%) 2(10%)
Placebo 622+137 12(60%) 5(25%) 10(50%) 5(25%)
Desmet2017 [26] FICB 60.4(10.08) 27.3(4) 23(54.76%) - - -
Placebo 66.5(12.4) 27.3(4.5) 29(67.44%) - - -
Gola2021 [24] FICB 65(12) 27(3) 29(58%) - 23(46%) 27(54%)
Placebo 65(9) 28.1(2.9) 28(56%) - 34(68%) 16(32%)
Liu2020 [28] FICB 70.05(5.52) 23.24(3.13) 11(29.73%) - - -
Placebo 70(5.69) 23.05(2.89) 12(32.43%) - - -
Shariat2013 [29]  FICB 61(9) 30(7) 9(56.25%) - - -
Placebo 57(13) 30(7) 8(50%) - - -
Stevens2007 [25] FICB 68.7(9.7) - 7(32%) 3(14%) 11(52%) 7(33%)
Placebo 66.8(9.1) - 11(50%) 5(23%) 12(55%) 5(23%)

BMI: body mass index, SD: standard deviation, ASA: American society of Anaesthesiology, Data are presented as mean and (SD) or number and (%)



Page 5 of 11

(2024) 24:95

Eshag et al. BMC Anesthesiology

“(JW O SWIN|OA

‘dnoib [B10Y) UIIES %60 JO |W 6
gD14 Y3 Ag asn aujydiow uj asea1dap Juedyiubis e sem pue aulpiuo)d brl g | s
2I3U} [BAIDIUI INOY-HZ PUB 7| 94} Y3og 1y "sdnoib omy ‘3UleUIPE 000'00T:L YUM elsayisaue poyaw /007SUIA
3y} USaM1q $2J02s Uled Ul 9dUISyIp JuedYIUBIS ON yve 104 ogsde|d auledeAldng 950 JO W O jeurds dod om| EIBETE! elelisny e -5
sdnolb omy ayy usamiaq 67]
uoiRdWNSUod aulydiow Ul 95UIBHIP JuedYIUDIS ON elsayisaue papIinb £100e
‘Y $2 18 gDI4 Ul Jamo] Apuedyiubis a1am sa102s uled yve 104 ©ogade|d  auledeAldol 94570 JO TW O [eJoUSD  punoselin EIBETE! VSN 143 -1leys
dnolb gdi4 2y ul Jamoy elsayisaue papinb paulwlialep 871
Ajpuedyiubis a1am syuiod aulil-||e 3e sa102s uted ay | yes 1Dy  0gadeld  auredeAldol %70 JO |W OE [BJUSD  punosel}n 10N eulyd 6l 0zoznn
"uonN|os Jo Jwi/br g
JO 950Pp P Je dUlPUIIPR
"y 8¥ 40 1dadxa syulod awiy-|je Je sa102s ujed Y3Im uoin|os autedeidol elsayisaue papinb izd!
pue ‘uondwnsuod disabjeue aanpas Ajuesyiubis gJ)4 Y8y 104 ©g9ded %G/€°040 W OF leulds  punosesn EAElE! puejod 00l  1¢Oce|oD
‘AloAlresadolsod [0zl
Y 77 PUe % 'z | 1 $2402s uled pue 'y 8 pue 7 e elsayisaue papinb /1073™W
uondwnsuod sulydiow seonpas Apuedyiubis g4 Yy 8y 1DY  0Qgadeld  auledeAldol 950 4O TW Of [eJIBUSDH  punoselyn EINABETE! wnibjag [} -9
‘sinoy
OM} 151l 943 JaYe S210DS SYA Ul 9dUI4Ip 3UedYIUbIS ou auledeAldng elsayisaue papinb €
1ng ‘uondwnsuod disabjeue saonpai Apuedyiubls g4 Y e 104 ogadeld 9%57°0 4O |W Of [eJBUSDH  punoselyn EINABETE! AIn] 0/ ¥10zzIuaQ
‘Yabuaiys 3jpsnw
aaneladoysod padnpal INg ‘Yo Y-z paroidull pue eIsayisaue papinb (/€]
e|sabjeue Jo UoIleINP Sy} paseadul Apuedyiubis go|4 Y8y 1Dy  ogadeld aujedeAldol %50 TW O leulds  punosein 9AI1D3[3 eulyd 68 €707 UayD
‘Ut 3514 9y3 buiinp sa102s uled abesane pue pauunsuod auledeAldng elsayisaue papinb Vad!
SIUS[EAINDS BUIYAIOW S} Ul 9DUIYIP JUEDYIUDIS ON  SHoaM 4 154 ogode|d %5040 |W Oy leanpid3  punosenn RANSCE! VSN 6Ll 0C0¢i=qog
dn
MOJ|0} azis
jo uon ubisap eIsayjsaue gdld bumesfiseld  uonedo;  3id
synsaiuleyy  -eing Apnmis  |onuod UOIUAAIRU| Jo adAL Jo adAL -oiype diy Apnis -wes Q| Apnis

sBulpuy uew 12y} pue salpnis papN|aUl 943 JO AleLILINS B SMOYS g ajqel



Eshag et al. BMC Anesthesiology (2024) 24:95

Nausea and vomiting

The pooled odds ratio showed that nausea and vomiting
were not significantly different between FICB group and
placebo group (OR=0.55, 95% CI [0.21, 1.45], P=0.23),
however the pooled data were heterogeneous (P=0.10, I?
= 56%), and the heterogeneity was resolved by excluding
Desmet 2017 (P=0.84, I> = 0%), and the effect estimate
remained not significant (OR=0.88, 95% CI [0.42, 1.85],
P=0.74). (Fig. 5) [26].

Muscle weakness

The pooled odds ratio showed that FICB was associ-
ated with significantly higher rate of quadriceps muscle
weakness than the control group (OR=9.09, % CI [3.70,
22.30], P=<0.00001). the pooled data were homogeneous
(P=0.22, 1> = 33%). (Fig. 6)

Discussion

On assessing the efficacy of fascia iliaca compartment
block (FICB) in total hip arthroplasty (THA), we found
that FICB significantly reduced the total analgesic con-
sumption after 24 and 48 h postoperatively compared
to placebo with a more significant sensory block in the
femoral, obturator and lateral femoral nerves. However,
we found no significant difference in the pain intensity
between the FICB and the placebo group at 6, 24, and
28 h postoperatively, except at 12 h postoperatively where
FICB significantly reduced pain intensity. FICB was also
not effective in post-operative nausea and vomiting.
Finally, FICB was associated with the major side effect,
quadriceps muscle weakness.

On analyzing our included studies, all of them were
randomized control trials (RCT), compared between
FICB and placebo. They used different methods for anes-
thesia during the surgery as follows: Stevens et al. and
Gola et al. used spinal anesthesia [24, 25], Bober et al.
used epidural anesthesia [27]. , and the other four stud-
ies used the standard general anesthesia [26, 28, 29]. As
the regards the analgesic technique used in our studies,
four studies used the standard infra-inguinal approach
for FICB and showed conflicting results [27—29]. Sheriat
et al. and Bober et al. showed no significant effect in pain
reduction nor analgesic consumption in the FICB group
[27, 29]; however, liu et al. and Deniz et al. showed a sig-
nificant effect in the FICB group [28]. The other three
studies used the modified supra-inguinal approach, and
all of them showed a significant reduction in the pain
intensity and the analgesic consumption in the FICB
group [24-26].

The supra-inguinal approach is gaining more popu-
larity in the clinical practice lately. In a recent study by
Kumar et al., they directly compared the infra-inguinal
to the supra-inguinal approach after THA, and con-
cluded that the supra-inguinal approach was associated
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with a significant reduction in the 24 hours’ post-oper-
ative morphine consumption (6.95+2.14 vs. 10.50%+2.24,
p=<0.001 respectively) [30]. This efficacy is mainly
attributed to the higher rates of target nerves block in
the supra-inguinal method due to more proximity to the
lumbar plexus, which was also observed in the study by
lee et al. [31] Moreover, a longitudinal approach instead
of the conventional transverse approach is believed to
show a more cranial spread of the local anesthesia with
higher rates of obturator nerve block [32].

FICB is an analgesic technique that targets the nerves
of the anterior and the lateral compartments of the thigh.
On the other hand, THA is a surgical procedure that has
many surgical approaches; hence, the type of the surgical
approach may affect the analgesic outcome of the FICB
postoperatively. Recent studies show that the direct ante-
rior approach was associated with a faster post-operative
rehabilitation, shorter hospital stay and a better pain
relief [33, 34]. All our included studies applied the ante-
rior approach for THA except Bober et al. and Gola et al.
[24, 27] Bober at al. investigated the effect of FICB after
direct posterior approach of THA, and found it ineffec-
tive in reducing postoperative pain score and opioid con-
sumption [27]. However, Gola et al. applied a modified
posterolateral approach, in which FICB showed a great
efficacy in reducing post-operative pain and opioid con-
sumption, with a significantly lower hospital stay and a
higher level of patients’ satisfaction [24]. We did a sen-
sitivity analysis on the posterior approach done by Bober
et al. as it caused significant heterogeneity in many of
our outcomes, and results of the analgesic consumption
became insignificant after 48 h post-operatively as shown
in appendix 1.

All our studies used a similar dose of ropivacaine or
bupivacaine ranging from 0.2 to 0.5% in 30 or 40 ml.
However; in the study by Desmet et al., they used a higher
dose reaching a mean of 2.6 mg/kg ropivacaine (range,
2-3.4 mg/kg) [26]. Their results showed a great reduc-
tion in morphine consumption of 46% after 24 h and of
45% after 48 h. We performed a sensitivity analysis on
the effect of high dose analgesia and the effect of FICB in
reducing the total analgesic consumption became insig-
nificant after 24 h as shown in appendix 1 [26]. On the
other hand, Liu et al. compared the combined effect of
pre-operative dexmedetomidine (DEX), an a2-adrenergic
receptor agonist that has analgesic properties, and post-
operative FICB to the use of post-operative FICB alone,
and found that the use of the combination was sig-
nificantly better in reducing the pain scores up to 72 h
post-operatively [28]. It also reduced the total opioid con-
sumption post-operatively, improved sleep quality, and
reduced the serum level of inflammatory markers, which
makes this combination a possible alternative in local
analgesia [28]. Another study by Deniz et al. compared
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the use of FICB to another technique (3 in 1 block), in
which the local analgesia is injected directly into the
inguinal ligament, and it was inferior to FICB in reducing
post-operative opioid consumption [23].

FICB showed a tendency towards decreasing post-
operative nausea and vomiting, however, our results
were statistically not significant; although we couldn’t
include Gola et al. and Liu et al. in the analysis as they
reported nausea and vomiting separately, and the data of
Liu et al. wasn’t applicable for pooling in our analysis [24,
28]. However, Gola et al. found a significant decrease in
nausea and vomiting in the FICB group, consistent with
the results of Desmet et al. [24, 26] On the other hand, a
major adverse event, quadriceps weakness, was reported
in two studies. It is a relatively rare adverse events due
to femoral nerve injury. Wang et al. reported the same
complication after applying an ultra-sound guided supra-
inguinal FICB [35, 36]. The data remain unclear about
this complication and further data are needed to know
the exact predisposing factors for it to be avoided in
future research.

Our results agree with previous meta-analyses by
Zhang et al,, Goa et al., and Cai et al. in the proved effi-
cacy of FICB in reducing post-operative opioid con-
sumption at 24 and 48 h [16—18]. However, their results
on pain scores post-operatively are conflicting with
ours. Our results agree with Goa et al. and Cai et al. in
the reduction of pain scores at 12 h and wearing of this
effect at 24 h [17, 18]. On the other hand, Zhang et al.
stated that the first eight hours showed the peak effect of
pain reduction in the FICB group and no significant pain
reduction was detected afterwards, which disputes with
our results at six hours that showed no significant reduc-
tion [16]. All three studies showed a significant decrease
in nausea and vomiting in the FICB group [16-18]. We
couldn’t prove this effect, although there was a tendency
to a more significant decrease in the FICB group. Zhang
et al. and Goa et al. showed a significant reduction in the
hospital stay length; however, data were not sufficient in
our study to perform this analysis [16, 18]. However, we
have major methodological differences from them. First,
they included conference abstracts, observational studies
and non-English articles, while we only included RCTs
only available in an English text. Second, they included
a paper investigating the effect of FICB on hemi arthro-
plasty besides total arthroplasty, which may cause hetero-
geneity in the analysis with unreliable results.

Another recent meta-analysis by Dai et al. compared
FICB and placebo in addition to other post-operative
analgesic methods [19]. The total analysis retrieved no
statistically significant effect of FICB over placebo or any
other analgesic methods [19]. Similarly, in their subgroup
analysis on the effect of FICB compared to placebo, they
didn’t find any significant effect in pain reduction at 24 h,
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FICB Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.1.1 6 hours
Bober 2020 408 035 59 373 042 60 39.6% 0.35[0.21, 0.49] L
Deniz 2014 1.7 1.02 20 225 1.02 20 316%  -055[1.18,0.08] —
Stevens 2007 27 1.3 22 34 13 22 288%  -0.70[1.47,0.07] — &
Subtotal (95% CI) 101 102 100.0%  -0.24 [-1.01, 0.54] —el
Heterogeneity: Tau®= 0.39; Chi*=13.85, df=2 (P =0.0010); F= 86%
Test for overall effect: £=0.60 (P = 0.55)
1.1.212 hours
Bober 2020 356 043 59 367 045 60 37.6%  -0.11[-0.27 0.05] -
Gola 2021 331 077 50 432 2.3 50 16.8% -1.01 [-1.68,-0.34] e —
Liu 2020 426 0.1 37 479 022 37 397% -0.53[-0.61,-0.45] =
Stevens 2007 1.5 2.32 22 2.6 232 22 59%  -1.10[2.47,027] 4
Subtotal (95% CI) 168 169 100.0% -0.49[-0.85,-0.12] -
Heterogeneity: Tau®= 0.08; Chi®= 25.17, df= 3 (P < 0.0001); F= 88%
Test for overall effect. 2= 2.64 (P =0.008)
1.1.3 24 hours
Bober 2020 371 03 59 38 03 60 29.7%  -0.09[-0.20, 0.03] -
Deniz 2014 1.6 2 20 1.2 2 200 11.2% 0.40[-0.84, 1.64]
Gola 2021 3.99 1.53 50 398 1.55 50 21.5% 0.01 [-0.59, 0.61] I E—
Liu 2020 6.33 0.31 ¥y .08 017 37 297% -0.75[-0.86,-0.64] =
Shariat 2013 48 24 16 24 22 16 7.9% 2.40[0.80, 4.00] —
Subtotal (95% CI) 182 183 100.0%  -0.01[-0.54,0.51] ~li—
Heterogeneity: Tau®= 0.24; Chi®= 83.09, df=4 (P = 0.00001); F= 95%
Test for overall effect: 2= 0.05 (P = 0.96)
1.1.4 48 hours
Gala 2021 3499 1.53 50 399 1.53 50  40.7% 0.00 [-0.60, 0.60] j
Liu 2020 422 022 37 492 0.24 37 593% -0.70[-0.80,-0.60] L 3
Subtotal (95% CI) 87 87 100.0%  -0.41[-1.09,0.26]
Heterogeneity: Tau®= 0.20; Chi*=5.08, df=1 (P=0.02); F=80%
Testfor overall effect. Z=1.21 (P=0.23)
} ) } 1
-2 -1 0 1 2
Favours [FICB] Favours [control]
Fig. 2 Shows of the forest plot of pain scores at 6, 12, 24, and 48 h post-operatively
FICB Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 24 hours
Bober 2020 57.4 449 59 66.6 449 B0 0.3% -9.20[-25.33,6.93]
Deniz 2014 1048 841 20 154.8 841 20 0.0% -5000[102.12,212] *
Desmet 2017 10,25 1.64 42 19 24 43 995% -8.75 [19.62,-7.88] .
Shariat 2013 49 2949 16 504 345 16 02% -1.40[23.77, 20.97
Subtotal (95% Cl) 137 139 100.0% -8.75[-9.62,-7.88] 4
Heterogeneity: Tau®=0.00; Chi*= 282, df=3{(P=0.42), F=0%
Test for averall effect: Z=19.71 {P = 0.00001)
1.3.2 48 hours
Desmet 2017 1266 24 42 2288 28 43 527% -10.22[11.33,-9.11] B
Gola 2021 40 102 50 61.4 158 50 47.3% -21.40[-2661,-16.19 ——
Subtotal (95% Cl) 92 93 100.0% -15.51[-26.45, 4.57]
Heterageneity: Tau®= 58.80; Chi*=16.91, df=1 {P < 0.0001}); F= 94%
Test for averall effect: Z=2.78 (P = 0.005)
20 -0 0 10 20

Fig. 3 Shows of the forest plot of analgesic consumption after 24 and 48 h post-operatively

Favours [FICB] Favours [control]
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FICB Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.4.1 Femoral Nerve
Desmet 2017 g 42 2 43 B01% 266.50[42.24,1681.59] —u—
Shariat 2013 3 16 0 16 39.9% 20.43[1.04, 401 .67) L
Subtotal (95% CI) 58 59 100.0%  95.76 [7.52,1218.84] ——e
Total events 45 2
Heterogeneity: Tau®=1.92; Chi*= 2.20,df=1 {(P=0.14); F= 55%
Testfor overall effect: Z=3.51 (P = 0.0004)
1.4.2 Obturator Nerve
Desmet 2017 3z 42 1 43 B60.3% 134.40[16.35, 1104.63) —u—
Shariat 2013 4 16 1] 16 39.7% 11.88 [0.58, 241.68) L
Subtotal {95% CI) 58 59 100.0% 51.25[5.00, 525.18] —e
Total events 36 1
Heterogeneity: Tau®*=1.18; Chi*=1.67, df=1 {P=0.20); F= 40%
Test for overall effect: Z=3.32 (P = 0.0009)
1.4.3 Lateral Femoral Cutaneous
Desmet 2017 40 42 3 43 58.5% 266.67 [42.26,1682.59) ——
Shariat 2013 g 16 1] 16 41.5% 15.78[0.79, 314.27] L
Subtotal (95% CI) 58 59 100.0%  82.55[4.96,1374.51] ————
Total events 45 3
Heterogeneity: Tau®= 2.64; Chi*=2.64, df=1 {P=010), F=62%
Test for overall effect. 2= 3.08 (P =0.002)
0.001 01 10 1000

Favours [control] Favours [FICB]

Fig. 4 Shows of the forest plot of sensory block of the femoral nerve, the obturator nerve, and the lateral femoral cutaneous nerve

FICB Control Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Boher 2020 12 54 14 60 40.3% 0.84 [0.35, 2.01] —
Desmet 2017 5 42 17 43 33.3% 0.21[0.07, 063 +—®%——
Stevens 2007 5 22 g 22 26.4% 1.00[0.24,4.10]
Total (95% CI) 123 125 100.0% 0.55[0.21, 1.45] -—4-
Total events 22 36
Heterogeneity: Tau®= 0.41; Chi*= 4.55, df= 2 (P = 0.10); F= 56% ; ; I ;

. 0.2 0.5 2 5
Test for overall effect Z=1.21 (P=0.23) [FICB] [control]

Fig. 5 Shows the effect of FICB on the post-operative nausea and vomiting
FICB Control Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bober 2020 13 59 0 B0 10.1% 35.13[2.04,606.39] *
Chen 2023 26 45 8 44 009%  B16[2.34 16.21] —B—
Total (95% CI) 104 104 100.0%  9.09 [3.70, 22.30] et f R
Total events 34 8
Heterogeneity: Chi®=1.49, df=1 {(P=022);, F=33% 0 01 10 100

Test for overall effect: Z=4.82 (P = 0.00001)

Fig. 6 Shows the postoperative quadriceps muscle weakness

analgesic consumption at 24 h, or complication rate [19].
However, we disagree with their results, as we included
more studies in our analysis and FICB proved to be effec-
tive in reducing post-operative analgesic consumption
after 24 and 48 h. We also compared the effect at longer
duration (48 h), which was significant in the reduction of
opioid consumption, but not significant in the pain relief.

Favours [experimental] Favours [control]

Moreover, they analyzed the complication rate as a single
outcome without specifying the type of the complication,
which may be misleading.

Our study has some major strength points. First, we
present the most recent update on the efficacy of FICB
in pain control after THA, which contradicts with the
previous meta-analysis and thus affects the future clinical
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decision. Second, we included only RCTs, which rep-
resent a high level of evidence. Third, we used the most
recent Cochrane risk of bias tool (ROB2), and quality of
the included studies were overall moderate, we perform
a sensitivity analysis on the high quality studies, the data
are provided in appendix 2. However, our study was lim-
ited by the heterogeneity regarding the type of the anes-
thesia during the operation, the approach of the THA
surgery, the type of the technique, the total volume and
dose used during anesthesia. However, we did a sensitiv-
ity analysis on the surgical approach and the dose of the
local analgesia to solve this heterogeneity, and provided
the data in appendix 1. Finally, we couldn’t perform a
subgroup analysis on the type of anesthesia during the
operation and the type of the technique, due to the lim-
ited number of studies in each group.

To conclude, FICB is an effective analgesic method in
reducing post-operative analgesic consumption after
THA, by effectively blocking all the sensory supply to the
femoral, obturator and lateral femoral nerves. However,
different factors may interfere with this effect including
the approach of the operation and the type of technique.
Thus, more clinical trials are needed to figure out the
optimal application for this analgesic procedure.
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