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Ultrasound-guided fascia iliaca
compartment block versus
intravenous analgesia in geriatric
hip fractures: a systematic review
and meta-analysis of randomized
trials demonstrating superior pain
control
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Anesthesiology, Chengdu Wenjiang District People’s Hospital, Chengdu, China, *Qionglai Medical
Center Hospital, Chengdu, China, “Department of Anesthesiology, Sichuan Academy of Medical
Sciences & Sichuan Provincial People's Hospital, Chengdu, China

Background: Severe paininelderly hip fracture patients exacerbates perioperative
risks. This meta-analysis compares ultrasound-guided fascia iliaca compartment
block (UG-FICB) with intravenous analgesia for pain management.

Methods: A comprehensive search of randomized controlled trials (RCTs)
published through February 2025 was conducted across major databases,
including English-language databases and Chinese databases. Outcomes
analyzed via RevMan 5.3 using random/fixed-effect models. Primary outcomes
encompassed Visual Analog Scale (VAS) scores, analgesic consumption, patient
satisfaction, main adverse reactions, and gastrointestinal adverse events.
Secondary outcomes included intraoperative blood loss, operative time, length
of stay, and respiratory adverse events.

Results: A total 26 RCTs (n = 2,347), UG-FICB significantly not only reduced
Visual Analog Scale (VAS) scores at all timepoints: 0.5 h (p = 0.02), 2 h (p = 0.001),
4h (p=0.002), 6h (p<0.00001), 12 h (p = 0.0002), 24 h (p <0.00001), and
48 h postoperatively (p = 0.003), but also reduced postoperative analgesic
consumption (OR =5.27, p < 0.00001). Patients receiving UG-FICB exhibited
fewer drug-related adverse events, including dizziness (OR = 2.34), hypersomnia
(OR = 3.58), and gastrointestinal complications (nausea OR = 2.57; constipation
OR =4.82; p <0.05). UG-FICB also shortened length of stay (MD = 1.88 days,
p < 0.00001) and enhanced satisfaction (OR = 0.26, p = 0.0002).

Conclusion: Compared to intravenous analgesia, UG-FICB provides superior,
sustained pain relief with fewer opioid-related complications and higher patient
satisfaction. UG-FICB's safety and efficacy advantages strongly support its
adoption as first-line therapy in geriatric hip fractures protocols.
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1 Introduction

Geriatric hip fractures (including femoral neck fractures and
intertrochanteric fractures) represent a significant public health
challenge in aging societies. Global data indicate that approximately
1.5 to 1.6 million geriatric patients sustain hip fractures annually (1,
2). The incidence demonstrates an exponential increase with
advancing age. In China, the hip fracture incidence rate among
populations aged >55 years ranges from 128.10 to 681.35 per 100,000
person-years. Global projections estimate the total caseload will
surpass 6.3 million by 2050, with Asian demographics constituting
over 50% of this disease burden (3). In the United States, the annual
incidence of hip fractures among individuals aged >65 years
approximates 100 cases per 1,000 population, with fracture rates
demonstrating a strong age-dependent correlation that manifests as
significantly elevated incidence rates in populations aged >70 years
(4, 5). These patients face substantial postoperative mortality (one-
year rates: 14-27.3%), further amplified by complications such as deep
vein thrombosis, surgical site infections, and major cardiovascular
events (6-8). Thus, optimizing pain management is critical for
risk mitigation.

Intravenous analgesia serves as the primary modality for
traditional postoperative pain management, offering advantages such
as rapid onset of action, ease of administration, and the capacity for
individualized dose titration through patient-controlled intravenous
analgesia (9). However, older patients are particularly susceptible to
opioid accumulation due to age-related declines in hepatic and renal
function, which may precipitate adverse effects including respiratory
depression, nausea and vomiting, excessive sedation, and delirium
(with an incidence rate as high as 25%) (10, 11). UG-FICB has been
demonstrated to effectively mitigate the risk of opioid-associated
adverse events (12). However, UG-FICB faces significant practical
limitations: it demands advanced sonographic skills and anatomical
proficiency; necessitates accessible ultrasound instruments; exhibits
variable efficacy with increased failure rates in obese patients
(BMI > 35 kg/m?) or those with anatomical anomalies where fascial
planes are obscured (13). Critically, despite emerging alternatives like
PENG block, suprainguinal FICB (the comparator technique in this
meta-analysis) maintains widespread adoption given its consistent
efficacy and technical accessibility under ultrasound guidance (12).

Despite growing clinical adoption of regional anesthesia
techniques, contemporary analgesic protocols for geriatric hip
fractures demonstrate a critical evidence void: there remains a paucity
of comprehensive systematic reviews comparing UG-FICB with
standard intravenous analgesia. This systematic review undertakes a
rigorous comparative analysis of analgesic efficacy, opioid-sparing
effects, and complication profiles between these modalities.

2 Materials and methods

2.1 Study design

This systematic review with meta-analysis was conducted in
accordance with the PRISMA 2020 (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) statement (14). The protocol
adhered to Cochrane Handbook for Systematic Reviews of
Interventions standards.
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2.2 Literature retrieval strategy

Boolean searches were executed across English-language
(Cochrane Library, Embase, PubMed, Scopus, Web of Science) and
Chinese databases (CNKI, VIP, Wan Fang) through February 2025.
We conducted to manually search the bibliographies of RCTs
comparing UG-FICB and standard intravenous analgesia. Our search
strategy incorporated both subject headings and free-text keywords:
(“hip fracture” OR “pertrochanteric fracture”) AND (“fascia iliaca
block” OR “FICB” OR “regional anesthesia”) AND (“ultrasound
guidance” OR “ultrasonography”) AND (“elderly” OR “geriatric”).
This literature retrieval strategy is detailed in Supplementary File 1.

2.3 Eligibility criteria (PICOS framework)

Population: Patients >65 years with hip fracture (including femoral
neck fractures and intertrochanteric fractures) requiring surgical
intervention, excluding pathological fractures or polytrauma cases.

Intervention: Preoperative ultrasound-guided FICB.

Comparison: Standard intravenous opioid analgesia with/
without PCA.

Outcomes: Comparing pain score VAS at 0.5/2/4/6/12/24/48 h.
Opioid consumption, length of stay, operation time, incidence of
drug-related adverse events, and so on.

Study design: Only including RCTs.

2.4 Data extraction & quality assessment

Two independent reviewers performed blinded data extraction
using structured electronic data extraction forms (Cochrane
Collaboration standardized template). Any disagreements between
the reviewers were resolved by consultation with a third reviewer. All
included study literature was collected based on outcome measures
(Author, publication year, sample size, age stratification, ASA
classification, surgery, and so on).

The assessment of bias was performed utilizing the Cochrane
RoB 2.0 (Seven-domain evaluation: Randomization process;
Allocation sequence generation; Participant and personnel
blinding; Missing outcome data; Outcome measurement (blinded
assessment); Selective reporting; Potential other biases). The risk

» <«

of bias assessment (“low risk of bias,” “unclear risk of bias,” or
“high risk of bias”) (15) for the aforementioned seven items was
independently evaluated by two researchers. Any discrepancies
in assessment were adjudicated by a senior biomedical expert. To
address incomplete reporting of methodological details (such as:
randomization protocols, allocation concealment mechanisms,
and blinding procedures), corresponding authors of included
studies were contacted via email to request missing information.
additional clarifications

However, no methodological

were obtained.

2.5 Statistical analysis

Statistical analysis was performed using RevMan 5.4 software
(freely available online). Dichotomous variables were calculated
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as odds ratios (OR) with 95% confidence intervals (95% CI),
while continuous variables were quantified using mean
differences (MD) or standardized mean difference (SMD) with
95% CI. Heterogeneity among included studies was assessed
through the following criteria: studies demonstrating p > 0.1 and
I’ < 50% were considered homogeneous and analyzed using a
fixed-effect model. When substantial heterogeneity was identified
(I*> 50% or p < 0.1), a random-effects model was employed. This
approach accounts for both within-study sampling error and
between-study variance in effect sizes, acknowledging that
clinical diversity (such as: variations in UG-FICB techniques,
anesthetic dosing, patient comorbidities) and methodological
differences (such as: blinding limitations, outcome assessment
protocols) likely contribute to true variation in underlying
effects. The random-effects model provides more conservative
confidence intervals, reducing the risk of overestimating
precision when heterogeneity is high.

Clinical outcome assessments were rigorously conducted
according to the GRADE framework. For all included RCTs,
predefined downgrading criteria were systematically applied: a
1-level downgrade when risk ratios’ 95% CI crossed the null line,
with additional “serious” imprecision downgrades for study arms
with <50 participants in pooled analyses. Two reviewers
with
discrepancies resolved through iterative discussions until

independently performed GRADE quality ratings,

consensus was achieved.

10.3389/fmed.2025.1611618

3 Results
3.1 Search result and study characteristic

The systematic search encompassed eight major databases,
identifying 1,981 potentially relevant articles published between
1990 and 2025. Initial exclusion of 892 duplicate records was
performed using EndNote software. Subsequent title/abstract
screening eliminated 81 non-eligible publications (reviews and
case reports). Full-text evaluation of the remaining 1,008 articles
resulted in exclusion of 398 studies due to non-congruent thematic
focus, 168 studies for divergent intervention modalities, and 107
studies with non-conforming patient populations. Ultimately, 26
articles (16-41) met our inclusion criteria for qualitative synthesis.
Figure 1 presents the PRISMA-compliant selection flowchart.

A total of 26 RCTs comparing UG-FICB with standard
intravenous analgesia for analgesic efficacy in elderly patients with hip
fractures were included. These 26 studies enrolled 2,347 participants
collectively. The sample sizes of the included studies ranged from 22
to 178 cases, with fracture types encompassing femoral fractures,
intertrochanteric fractures, and femoral neck fractures. Participants
underwent either internal fixation surgery or hip arthroplasty. One
study lacked age information of participants, 11 studies did not specify
ASA (American Society of Anesthesiologists) classification, and 2
studies failed to report participants gender. The baseline
characteristics of the included studies are detailed in Table 1.

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources
[ Identification of via and regi: ] [ Identification of studies via other methods ]
—
- Records identified from: PubMed Records removed before
o (n=30); Embase (n=190); Web of screening: Records identified from:
‘5 Science (n=151); Scopus (n=84); Du I|?:éte records removed (n Websites (n=3)
= Cochrane Library (n=220); CNKI > =Sg2) Organisations (n=3)
£ (n=413); VIP (n=522); WanFang N Citation searching (n=4)
g (n=361) Reiwew and case report (n=10)
= (n=1971) (n=81)
!
S
Records screened Records excluded: Non-
(n=998) ”| congruent thematic focus
(n=398)
| '
Reports sought for retrieval: . E?:sg:&o: retrieved: Not | Reports sought for retrieval: o| Reports not retrieved:
= (n=600) > group or contro (n=10) > (1=0)
= group (n=296)
s
; ! !
O
(7]
Reports assessed for eligibility: o Reports exclugi_ed: o Reports assessed for eligibility: N
(n=46) » Study specific data missing (n=10) *| Reports excluded:
g;p:?sure not of interest Exposure not of interest (n=4)
(n=168) Meta-analysis or systematic
. . . review (n=6)
Different patients included
(n=107)
-/
v
3 o o
s Studies included in review:
S (n=26)
=
)
FIGURE 1
The flowchart of the study.
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TABLE 1 Basic characteristics of the included literature.

Year

Study
type

Population

Number
of persons

Intervention
group

Control
group

10.3389/fmed.2025.1611618

Outcome measures

(1/C)

Ali. FA 2024 RCT Acetabular fractures 42.5/35.7 10/10 S-FICB Intravenous 1, VAS Score; 2, Total Opioid
analgesia Consumption; 3,
Complications
Thompson. J 2019 RCT Fractures of the NA 23/24 FICB Intravenous 1, The total consumption of
proximal femur analgesia analgesics; 2, Patient
Satisfaction
Yamamoto. N 2019 RCT Hip fracture 84.7/84.6 25/28 FICB Intravenous 1, VAS score; 2, The total
analgesia number of rescue analgesics;
3, Delirium occurring 4,
potential drug or block-
related complications
Morrison. RS 2016 RCT Hip fracture 83.4/81.7 72/81 FICB Intravenous 1, Pain Scores; 2, Opioid-
analgesia related Conditions
Bang. S 2016 RCT Femoral fracture 81.6/82.0 11/11 FICB+PICA Intravenous 1, Pain Scores; 2,
analgesia Postoperative Complications;
3, Use of Additional
Analgesics
Mostafa. SF 2018 RCT Femoral fracture 59.70/58.43 30/30 FICB Intravenous 1, Postoperative VAS Score; 2,
analgesia Use of Postoperative Rescue
Analgesics; 3, Intraoperative
Fentanyl Consumption; 4,
Postoperative Complications;
5, Patient Satisfaction and
Sedation Scores
KHAN. MH 2021 RCT Hip fracture 57.17/58.25 40/40 FICB Intravenous 1, Pain Scores; 2, Patient
analgesia Satisfaction; 3, Postoperative
Complications
Chen. T 2023 RCT Lower limb fracture 65.4/65.9 40/40 S-FICB Intravenous 1, VAS Pain Score; 2,
analgesia Tramadol Analgesic Rescue
Situation; 3, Analgesic
Satisfaction Score; 4,
Incidence of Adverse
Reactions
Shan. ZB 2020 RCT Hip fracture 68.2/67.2 30/30 FICB+PICA Intravenous 1, VAS Pain Score; 2,
analgesia Incidence of Respiratory
Depression; 3, Operation
Time; 4, Completion Time
Han. CZ 2022 RCT Hip fracture 70.19/71.04 61/60 FICB Intravenous 1, Adverse Reactions
analgesia
Wang. JL 2023 RCT Femoral fracture 74.45/74.26 52/52 FICB Intravenous 1, Operation time; 2,
analgesia Intraoperative blood loss
Ning. JH 2015 RCT Femoral fracture 69/68 60/60 FICB Intravenous 1, VAS Pain Score; 2, Toxicity
analgesia Reactions
Piao. HW 2020 RCT Hip fracture 77.23/76.75 60/60 FICB Intravenous 1, VAS Pain Score; 2,
analgesia Postoperative Complications;
3, Adverse Reactions
Qing. LP 2018 RCT Proximal femur 72.14/72.58 50/50 FICB Intravenous 1, VAS Pain Score; 2, The
fracture analgesia incidence of complications
(Continued)
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TABLE 1 (Continued)

10.3389/fmed.2025.1611618

Year = Study Population Number Intervention Control Outcome measures
type of persons group group
(I/1C)
Shen. Y 2021 RCT Hip fracture 71.4/70.9 40/40 FICB Intravenous 1, VAS Pain Score; 2, The
analgesia incidence of complications
Sun. QQ 2021 RCT Hip fracture 76.5/77.1 40/40 FICB Intravenous 1, VAS Pain Score; 2, The
analgesia incidence of complications
Tan. ZQ 2019 RCT Hip fracture 70.7/70.4 64/64 FICB Intravenous 1, VAS Pain Score; 2, The
analgesia incidence of complications
Wang. WT 2020 RCT Femoral 73172 30/30 FICB Intravenous 1, VAS Pain Score; 2, The
intertrochanteric analgesia incidence of complications
fracture
Xie. ] 2024 RCT Hip fracture 75.9/76.9 40/40 S-FICB Intravenous 1, VAS Pain Score; 2, The
analgesia incidence of complications
Xu. TS 2021 RCT Hip fracture 86.37/85.92 89/89 FICB Intravenous 1, VAS Pain Score; 2, The
analgesia incidence of complications; 3,
Operation time
Xu. Z 2020 RCT Hip fracture 75.3/76.2 61/60 FICB Intravenous 1, The incidence of
analgesia complications
Xu. XX 2023 RCT Elderly patients with | 70.52/70.58 52/51 FICB Intravenous 1, VAS Pain Score; 2, The
hip fracture analgesia incidence of complications
Yao. F 2024 RCT Hip replacement for | 69.68/70.43 42/42 Intravenous 1, VAS Pain Score; 2, The
FICB+PCIA
hip fracture analgesia incidence of complications
Yao. MF 2019 RCT Elderly patients with | 81.3/80.1 67/67 FICB Intravenous 1, VAS Pain Score; 2, The
hip fracture analgesia incidence of complications
Li. CX 2023 RCT Elderly patients with | 82.4/81.4 62/65 FICB Intravenous 1, VAS Pain Score; 2, The
hip fracture analgesia incidence of complications
Guo. JW 2021 RCT Elderly patients with | 75.13/76.39 36/36 FICB Intravenous 1, VAS Pain Score; 2, The
femoral analgesia incidence of complications; 3,
intertrochanteric Operation time
fracture

FICB, fascia iliaca compartment block; S-FICB, supra-inguinal fascia iliaca compartment block; PCIA, patient controlled intravenous analgesia; NA, not available; VAS, Visual Analog Scale.

3.2 Bias risk assessment

The methodological rigor of included RCTs was critically
appraised using Cochrane RoB 2.0. Key concerns arose from
inadequate reporting. Random sequence generation: Only 19/26
studies described sequence generation methods; 7 omitted or
ambiguously reported this (high risk of selection bias). Among these,
5 used non-random methods, introducing confounding. Allocation
concealment: 20 studies (77%) failed to report concealment
mechanisms, enabling selection bias. 6 studies described concealment
mechanisms. Blinding: 6 studies documented blinding protocols, 13
studies provided insufficient details, and 7 studies lacked any
description of blinding procedures. Incomplete outcome: 2 studies
exhibited incomplete outcome reporting, 13 studies demonstrated
complete outcome data, while 11 studies did not specify data
completeness. Selective reporting: 2 studies showed evidence of
selective reporting, 16 studies were free from selective reporting, and
8 studies had insufficient information to permit judgment. Overall, 18
studies (69%) exhibited “high risk” or “some concerns” across >3
domains (Figure 2). These deficiencies may inflate UG-FICB’s
perceived efficacy, particularly for patient-reported outcomes.
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GRADE methodology, with comprehensive documentation provided
in Supplementary File 2. The overall certainty of evidence was
categorized as moderate to very low.

3.3 Primary results

3.3.1 VAS scores

Fourteen studies (17-19, 21, 22, 26, 27, 30, 31, 34, 35, 37, 40, 41)
reported VAS scores at multiple time points (0.5h,2h,4h,6h, 12 h,
24h, and 48h). Due to significant heterogeneity among studies
(p <0.00001, I* = 94%), a random-effects model was employed for
meta-analysis. The diamond icon to the right of the midline,
concurrently labeled “Favours FICB”, and a confidence interval not
exceeding “0” indicates that the difference is statistically significant
(p <0.05). Forest plots demonstrated statistically significant VAS
reductions favoring UG-FICB at all timepoints (0.5 h: SMD = 0.77,
95% CI: 0.11 to 1.43; p = 0.02; 2 h: SMD = 0.54, 95% CI: 0.22 to 0.86;
p=0.001; 4h: SMD =2.38, 95% CI: 0.89 to 3.88; p=0.002; 6 h:
SMD = 1.31, 95% CI: 0.73 to 1.89; p < 0.00001; Figure 3A) (12 h:
SMD = 1.54, 95% CI: 0.72 to 2.35; p = 0.0002; 24 h: SMD = 1.39, 95%
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Random sequence generation (selection bias) _-

Allocation concealment (selection bias) - -

Blinding of participants and personnel (performance bias) - -
Blinding of outcome assessment (detection bias) -:—
Incomplete outcome data (attrition bias) _:-

Selective reporting (reporting bias) _:.

Other bias _ |

0%  25% 50% 75%  100%

[ Low risk of bias [ ] unclear risk of bias Il High risk of bias
FIGURE 2
Results of quality assessment using the Cochrane risk tool.

N Control FICB Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 85% CI
1.1.1 0.5h
Li. CX 2023 268 1.06 65 202 085 62 47% 0.68 [0.32, 1.04] =
Qing. LP 2018 675 082 50 681 085 50 4.7% -0.07 [-0.46, 0.32] T
Xie. J 2024 33 1 40 25 06 40 46% 0.96 [0.50, 1.42] =
Yao. MF 2019 47 15 67 27 141 67 47% 1.51[1.13, 1.90] -
Subtotal (95% CI) 222 218 18.7% 0.77 [0.11, 1.43] L 4
Heterogeneity: Tau? = 0.41; Chi2 = 32.80, df = 3 (P < 0.00001); I=91%

Test for overall effect: Z = 2.30 (P = 0.02)

1.1.22h

Chen. T 2023 23 16 40 12 14 40 46% 0.72[0.27, 1.18] -

Sun. QQ 2021 39 16 40 33 15 40 46% 0.38 [-0.06, 0.83] _'_

Wang. WT 2020 12 03 30 11 05 30 45% 0.24 [-0.27, 0.75] ™

Xie. J 2024 28 09 40 18 05 40 46% 1.36 [0.87, 1.85] -

Yao. F 2024 0.92 0.21 42 087 016 42 4.6% 0.27 [-0.16, 0.70] il

Yao. MF 2019 14 07 67 12 05 67 47% 0.33[-0.01, 0.67] R

Subtotal (95% CI) 259 259 27.7% 0.54 [0.22, 0.86] 2
Heterogeneity: Tau? = 0.11; Chi? = 16.25, df = 5 (P = 0.006); I* = 69%

Test for overall effect: Z = 3.28 (P = 0.001)

1.1.34h

Bang. S 2016 29 08 11 25 08 11 40% 0.48 [-0.37, 1.33] T

Piao. HW 2020 368 062 60 276 062 60 47% 1.47 [1.07, 1.88] -

Tan. ZQ 2019 303 057 64 132 033 64 44% 3.65[3.08, 4.22] -
Xu. XX 2023 3.04 0.54 51 131 0.32 52 43% 3.88 [3.21, 4.54] -
Subtotal (95% CI) 186 187 174% 2.38 [0.89, 3.88] -
Heterogeneity: Tau? = 2.22; Chi? = 76.68, df = 3 (P < 0.00001); I* = 96%

Test for overall effect: Z = 3.12 (P = 0.002)

1.1.4 6h

Chen. T 2023 25 11 40 14 18 40 46% 0.73[0.28, 1.18] -

Guo. JW 2021 8 089 368 469 1.01 36 4.2% 3.44[2.70, 4.18] -
KHAN. MH 2021 6.88 488 40 6.4 764 40 46% 0.11 [-0.32, 0.55] T

Li. CX 2023 278 0.87 65 219 1.03 62 47% 0.62 [0.26, 0.97] -

Qing. LP 2018 342 044 50 275 039 50 46% 1.60 [1.15, 2.05] -

Sun. QQ 2021 58 16 40 45 13 40 46% 0.95[0.49, 1.41] -

Wang. WT 2020 32 09 30 16 06 30 43% 2.06 [1.43, 2.70] -
Yao. F 2024 28 092 42 163 086 42 46% 1.30 [0.83, 1.77] -
Subtotal (95% CI) 343 340 36.2% 1.31[0.73, 1.89] <&
Heterogeneity: Tau? = 0.63; Chi? = 81.90, df = 7 (P < 0.00001); I?=91%

Test for overall effect: Z = 4.45 (P < 0.00001)

Total (95% CI) 1010 1005 100.0% 1.19 [0.80, 1.58] L 4
Heterogeneity: Tau? = 0.79; Chi? = 328,00, df = 21 (P < 0.00001); I* = 94% 2 0 2 x
Test for overall effect: Z = 6.04 (P < 0.00001) Favours [Control] Favours [FICB]

Test far subaroup differencas: Chi? = 9.80. df = 3 (P = 0.02). I = 69.4%

FIGURE 3 (Continued)
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B
Control FICB Std. Mean Difference Std. Mean Difference

r r Mean D Total Mean D Total Weight IV, Random, 95% CI IV, Random, 95% ClI
1.2.1 12-hour VAS
Bang. S 2016 27 086 1 28 04 1 26% -0.19 [-1.03, 0.65] i
Chen. T 2023 22 17 40 15 15 40 28% 0.43 [-0.01, 0.88] _'_
KHAN. MH 2021 599 495 40 451 522 40 28% 0.29 [-0.15, 0.73] =
Qing. LP 2018 257 035 50 201 027 50 28% 1.78 [1.31, 2.24] -
Sun. QQ 2021 32 11 40 28 13 40 28% 0.33[-0.11,0.77] il
Tan. ZQ 2019 332 039 64 1.86 041 64 28% 3.63 [3.06, 4.20] -
Wang. WT 2020 33 06 30 15 03 30 26% 3.75[2.89, 4.60] N
Xie. J 2024 42 16 40 28 13 40 2.8% 0.88 [0.42, 1.34] -
Xu. XX 2023 333 038 51 187 042 52 27% 3.62[2.98, 4.25] I
Yao. F 2024 355 1.04 42 263 077 42 28% 1.00 [0.54, 1.45] Iy
Subtotal (95% Cl) 408 408 27.6% 1.54 [0.72, 2.35] -
Heterogeneity: Tau? = 1.65; Chi? = 220.90, df = 9 (P < 0.00001); I = 96%
Test for overall effect: Z = 3.69 (P = 0.0002)
1.2.2 24-hour VAS
Bang. S 2016 25 09 1 26 08 1 26% -0.11 [-0.95, 0.72] N
Chen. T 2023 18 18 40 16 17 40 28% 0.11 [-0.33, 0.55] T
Guo. JW 2021 6.83 0.91 36 356 077 36 26% 3.84 [3.04, 4.63] R
KHAN. MH 2021 488 6.16 40 344 934 40 28% 0.18 [-0.28, 0.62] T
Li. CX 2023 254 1 65 161 087 62 2.9% 0.98 [0.62, 1.35] -
Piao. HW 2020 392 049 60 3.33 063 60 2.9% 1.04 [0.66, 1.42] -
Qing. LP 2018 195 026 50 134 02 50 28% 2.61[2.07, 3.15] -
Sun. QQ 2021 27 14 40 21 18 40 28% 0.40 [-0.05, 0.84] "'_
Tan. ZQ 2019 295 0.51 64 166 046 64 28% 2.64[2.16,3.12] -
Wang. WT 2020 3 07 30 2 06 30 28% 1.51 [0.94, 2.09] -
Xie. J 2024 3 14 40 23 08 40 28% 0.61[0.16, 1.06] -
Xu. XX 2023 296 052 51 167 045 52 28% 2.64 [2.10, 3.17] S
Yao. F 2024 261 083 42 182 056 42 28% 1.11 [0.64, 1.57] -
Yao. MF 2019 63 21 67 29 08 67 2.8% 2.13[1.70, 2.55] -
Subtotal (95% ClI) 836 634 39.1% 1.39 [0.86, 1.93] <&
Heterogeneity: Tau? = 0.97; Chi? = 225.53, df = 13 (P < 0.00001); I = 94%
Test for overall effect: Z = 5.12 (P < 0.00001)
1.2.3 48-hour VAS
Bang. S 2016 26 06 11 3 04 1 26% -0.75[-1.63, 0.12] -/
Chen. T 2023 16 17 40 13 14 40 28% 0.19[-0.25, 0.63] T
Guo. JW 2021 483 089 36 258 073 36 27% 2.73[2.08, 3.39] -
KHAN. MH 2021 4.08 7.81 40 203 318 40 28% 0.34 [-0.10, 0.78] =
Li. CX 2023 188 08 65 1.39 0.81 62 29% 0.61 [0.25, 0.96] -
Sun. QQ 2021 15 09 40 13 06 40 28% 0.26 [-0.18, 0.70] T
Tan. ZQ 2019 2.84 0.32 64 151 0.21 64 2.7% 4.88[4.19, 5.58] -
Wang. WT 2020 24 06 30 22 07 30 2.8% 0.30[-0.21, 0.81] 1=
Xie. J 2024 18 07 40 13 05 40 28% 0.81[0.36, 1.27] -
Xu. XX 2023 285 0.31 51 15 022 52 26% 4.99 [4.20, 5.79] -
Yao. F 2024 153 036 42 118 037 42 28% 0.95 [0.50, 1.40] -
Yao. MF 2019 46 16 67 26 07 67 29% 1.61[1.22, 2.00] —
Subtotal (35% Cl) 526 524 33.3% 1.39 [0.63, 2.15] -
Heterogeneity: Tau? = 1.72; Chi? = 312.33, df = 11 (P < 0.00001); I> = 96%
Test for overall effect: Z = 3.59 (P = 0.0003)
Total (95% CI) 1570 1567 100.0% 1.43 [1.05, 1.81] L 4
Heterogeneity: Tau? = 1.30; Chi? = 765.18, df = 35 (P < 0.00001); I* = 95% j‘ 2 5 2 j‘
Test for overall effect: Z = 7.30 (P < 0.00001)
Tast far subaroup differencas: Chi? = 0.09. df = 2 (P = 0.96). 12 = 0% Favours [Control] - Favours [FICB]

FIGURE 3
(A,B) A forest plot showing the VAS.

CI: 0.86 to 1.93; p < 0.00001; 48 h: SMD = 1.39, 95% CI: 0.63 to 2.15;
p=0.0003; Figure 3B). Subsequently, sensitivity analyses were
conducted to explore potential sources of heterogeneity; however,
these analyses failed to identify definitive contributors to the observed
heterogeneity. In the quality assessment of included studies, key
methodological details such as randomization and blinding protocols
were predominantly graded as “unclear” Additionally, incomplete
reporting of critical baseline characteristics—including age
distributions, fracture types, and surgical approaches—may constitute
potential sources of heterogeneity. Concurrently, variations in FICB
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technical parameters (drug selection, administered dosage, and
infusion duration) likely contributed to increased heterogeneity.
Outcome level quality for VAS scores at multiple time points (0.5 h,
2h,4h,6h,12h,24h,and 48 h) assessed by GRADE were “very low””

3.3.2 Analgesics

Six studies (18, 22, 24, 30, 33, 34) reported postoperative
analgesic requirement rates, while three studies (24, 33, 40)
documented analgesic dosage. No significant heterogeneity was
observed in either outcome (postoperative analgesic requirement
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Control FICB Odds Ratio Odds Ratio
H Fi ,, H Ei
Chen. T 2023 12 40 5 40 21.9% 3.00 [0.94, 9.53] | -
Li. CX 2023 31 65 5 62 16.8% 10.39[3.69, 29.28] -
Mostafa. SF 2018 19 30 7 30 16.1%  5.68[1.84, 17.49] -
Sun. QQ 2021 15 40 3 40 11.7%  7.40[1.94,28.24] -
Wang. JL 2023 13 52 5 52 23.5% 3.13[1.03, 9.56] .
Wang. WT 2020 6 30 2 30 10.0% 3.50 [0.65, 18.98] ] -
Total (95% CI) 257 254 100.0% 5.27 [3.25, 8.53] <
Total events 96 27 ) . ) )
Heterogeneity: Chi? = 3.89, df =5 (P = 0.57); I? = 0% y ' } )
Test for overall effect: Z = 6.75 (P < 0.00001) 0o o1 Control] ! vours [F1|°CB] e
FIGURE 4
A forest plot showing the analgesics.
Control FICB Odds Ratio Odds Ratio
dv o haroup ents e ents ota i Random, 95% andom, 95% ClI
Ali. FA 2024 3 10 9 10 72% 0.05 [0.00, 0.56] ¢ -
KHAN. MH 2021 19 40 34 40 23.0% 0.16 [0.05, 0.46] =
Mostafa. SF 2018 24 30 27 30 15.5% 0.44[0.10, 1.97] =1
Wang. JL 2023 24 52 43 52 26.9% 0.18 [0.07, 0.44] "
Yao. F 2024 23 42 28 42 27.4% 0.61[0.25, 1.46] ol
Total (85% Cl) 174 174 100.0% 0.26 [0.12, 0.52] -
Total events 93 141 ) . . )
Heterogeneity: Tau? = 0.29; Chi* = 7.26, df =4 (P = 0.12); > = 45% '0 01 0' 1 1 1'0 1 00‘
Test for overall effect: Z = 3.73 (P = 0.0002) : Fav.ours [FICB] Favours [Control]
FIGURE 5
A forest plot showing the satisfaction.

rate: p = 0.57, I* = 0%; analgesic dosage: p = 0.79, I = 0%), justifying
the use of a fixed-effect model. The diamond icon to the right of the
midline, concurrently labeled “Favours FICB”, and a confidence
interval not exceeding “0” or “1” indicates that the difference is
statistically significant (p < 0.05). Meta-analysis revealed that the
FICB group demonstrated both a lower postoperative analgesic
requirement rate (OR =5.27, 95% CI: 3.25 to 8.53; p < 0.00001,
Figure 4) and reduced analgesic dosage (MD = 7.79, 95% CI: 5.67 to
9.91; p < 0.00001, Supplementary File 3; Supplementary Figure S1)
compared to the intravenous analgesia group. Outcome level quality
for analgesic requirement rate and reduced analgesic dosage assessed
by GRADE was “Moderate”

3.3.3 Satisfaction

Five studies (16, 21, 24, 33, 40) reported satisfaction rate. No
significant heterogeneity was observed in either outcome (p = 0.12,
I* = 45%), justifying the use of a fixed-effect model. The diamond
icon to the right of the midline, concurrently labeled “Favours FICB’,
and a confidence interval not exceeding “1” indicates that the
difference is statistically significant (p < 0.05). Meta-analysis revealed
that the FICB group demonstrated both a higher satisfaction rate
(OR =0.26, 95% CI: 0.12 to 0.52; p = 0.0002, Figure 5) compared to
the intravenous analgesia group. Outcome level quality for
satisfaction rate assessed by GRADE was “Moderate”
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3.3.4 Main adverse reactions

Nine studies (20, 22, 25-27, 31, 35, 39, 40) reported
postoperative dizzy rate, seven studies (17, 18, 36-39, 41) reported
postoperative hypersomnia rate, and seven studies (26, 27, 29, 31,
35, 36, 38) reported postoperative delirium rate. No significant
heterogeneity was observed (dizzy: p = 0.83, I* = 0%; hypersomnia:
p=0.98, " = 0%; delirium: p = 0.15, I = 0%), justifying the use of
a fixed-effect model. The diamond icon to the right of the midline,
concurrently labeled “Favours FICB”, and a confidence interval
not exceeding “1” indicates that the difference is statistically
significant (p < 0.05). However, for the postoperative delirium
rate, the diamond icon is placed on the midline, and the
confidence interval crosses “1, indicating that there is no
statistical significance in the postoperative delirium rate between
the intravenous analgesia group and the FICB group. Meta-
analysis revealed that the FICB group demonstrated both a lower
postoperative dizzy rate (OR=2.34, 95% CI: 1.30 to 4.20;
p =0.005, Figure 6) and hypersomnia rate (OR = 3.58, 95% CI:
1.92 to 6.67; p < 0.0001, Figure 6) compared to the intravenous
analgesia group. But for postoperative delirium rate, two groups
had no significant difference (OR = 1.51, 95% CI: 0.88 to 2.58;
p = 0.14, Figure 6). Outcome level quality for postoperative dizzy
rate, hypersomnia rate, and delirium rate assessed by GRADE
were “Moderate”
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Control

8.1.1 Dizzy

Han. CZ 2022 14 65 5 62 8.1%
Li. CX 2023 0 60 2 61 5.0%
Ning. JH 2015 2 40 ] 40 0.9%
Piao. HW 2020 7 60 5 60 8.9%
Qing. LP 2018 3 50 1 50 1.9%
Tan. ZQ 2019 6 64 2 64 3.7%
Xie. J 2024 1 40 0 40 1.0%
Yamamoto. N 2019 2 25 0 28 0.9%
Yao. F 2024 1 42 ] 42 1.0%
Subtotal (95% CI) 446 447 31.3%
Total events 36 15

Heterogeneity: Chi* = 4.28, df = 8 (P = 0.83); = 0%

Test for overall effect: Z = 2.83 (P = 0.005)

8.1.2 Hypersomnia

Bang. S 2016 1 11 [} 1 0.9%
Chen. T 2023 2 40 1 40 1.9%
Xu. TS 2021 10 89 3 89 54%
Xu. XX 2023 3 51 4] 52 09%
Xu. Z 2020 12 60 4 61 6.4%
Yamamoto. N 2019 4 28 2 25 3.7%
Yao. MF 2019 12 67 3 67 50%
Subtotal (95% CI) 346 345 24.2%
Total events 44 13

Heterogeneity: Chi? = 1.06, df = 6 (P = 0.98); 1= 0%

Test for overall effect: Z = 4.01 (P < 0.0001)

8.1.3 Delirium

Piao. HW 2020 1 60 2 60 4.0%
Qing. LP 2018 4 50 2 50 3.7%
Shen. Y 2021 2 40 4] 40 0.9%
Tan. ZQ 2019 7 64 3 64 54%
Xie. J 2024 6 40 12 40 20.6%
Xu. TS 2021 3 89 1 89 20%
Xu. Z 2020 13 60 5 61 7.9%
Subtotal (95% CI) 403 404 44.5%
Total events 36 25

Heterogeneity: Chi? = 9.45, df = 6 (P = 0.15); 1> = 36%

Test for overall effect: Z = 1.49 (P = 0.14)

Total {(95% CI) 1195 1196 100.0%

Total events 116 53
Heterogeneity: Chi2 = 18.65, df = 22 (P = 0.67); I = 0%
Test for overall effect: Z = 4.85 (P < 0.00001)

Test for subarounp differences: Chi?2 =4.27_df =2 (P = 0.12). 2 =53.2%

FIGURE 6
A forest plot showing the main adverse reactions.

Vil Xeq, 3

5.26 [0.24, 113.11]

6.06 [0.28, 132.61]

7.58 [0.38, 150.50]

5.26 [0.24, 113.11]

Odds Ratio Odds Ratio

M-H xed, 3

3.13[1.05, 9.30]

&

0.20[0.01, 4.18] *

v

1.45 [0.43, 4.86]
3.13[0.31, 31.14]
3.21[0.62, 16.53]
3.08 [0.12, 77.80]

v

3.07[0.12, 77.59]
2.34[1.30, 4.20]

3.29[0.12, 89.81]
2.05[0.18, 23.59]
3.63 [0.96, 13.66]

L 4

3.56 [1.08, 11.77]
1.921[0.32, 11.49]
4.65[1.25, 17.35]
3.58 [1.92, 6.67]

0.49 [0.04, 5.57]
2,09 [0.36, 11.95]

v

2,50 [0.62, 10.12]
0.411[0.14, 1.24]
3.07 [0.31, 30.09]
3.10[1.03,9.32]
1.51 [0.88, 2.58]

il

'

&

2.27 [1.63, 3.16]

0.01

100

0.1 1 10
Favours [Control] Favours [FICB]

3.3.5 Gastrointestinal adverse

The meta-analysis evaluated gastrointestinal adverse effects
associated with pharmacologic interventions, comparing the FICB
group with the intravenous analgesia group across four outcomes:
nausea, vomiting, gastric discomfort, and constipation. Ten studies
(17, 21, 24-26, 34-36, 38, 39) reported postoperative nausea rates,
seven studies (17, 21, 26, 27, 34, 36, 38) documented vomiting
incidence, fourteen studies (16, 18-20, 22, 29-33, 35, 37, 40, 41)
described gastric discomfort, and two studies (37, 41) quantified
constipation rates. All outcomes demonstrated homogeneity across
studies (nausea: p = 0.75, I? = 0%; vomiting: p = 0.70, I* = 0%; gastric
discomfort: p=0.94, F=0%; constipation: p=0.90, I*=0%),
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supporting the application of a fixed-effect model. The diamond icon
to the right of the midline, concurrently labeled “Favours FICB’, and
a confidence interval not exceeding “1” indicates that the difference is
statistically significant (p < 0.05). Pooled analysis revealed statistically
significant reductions in the FICB group for all gastrointestinal
outcomes compared to intravenous analgesia (nausea: OR = 2.57, 95%
CI: 1.45 to 4.56, p = 0.001; vomiting: OR = 1.97, 95% CI: 1.00 to 3.87,
p=0.05; gastric discomfort: OR=4.64, 95% CI 3.03 to 7.11,
p <0.00001; constipation: OR = 4.82, 95% CI: 1.34 to 17.39, p = 0.02),
with consolidated results visualized in Figure 7. Outcome level quality
for nausea, vomiting, gastric discomfort, and constipation assessed by
GRADE were “Moderate”
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Control

8.2.1 Nauseated

Bang. S 2016 2 1 1 11
KHAN. MH 2021 9 40 3 40
Mostafa. SF 2018 2 30 1 30
Ning. JH 2015 3 40 0 40
Piao. HW 2020 7 60 4 60
Wang. WT 2020 5 30 0 30
Xie. J 2024 1 40 0 40
Xu. TS 2021 5 89 1 89
Xu. Z 2020 5 60 6 61
Yamamoto. N 2019 2 28 0 25
Subtotal (95% CI) 428 426
Total events 41 16

Heterogeneity: Chi? = 5.93, df =9 (P =0.75), P = 0%
Test for overall effect: Z =3.24 (P = 0.001)

8.2.2 Vomiting

Bang. S 2016 2 11 2 11
KHAN. MH 2021 8 40 3 40
Piao. HW 2020 3 60 4 60
Qing. LP 2018 3 50 1 50
Wang. WT 2020 3 30 0 30
Xu. TS 2021 2 89 0 89
Xu. Z 2020 4 60 3 61
Subtotal (95% CI) 340 341
Total events 25 13

Heterogeneity: Chi? = 3.86, df = 6 (P = 0.70); ¥ = 0%
Test for overall effect: Z = 1.96 (P = 0.05)

8.2.3 Gastric discomfort

Ali. FA 2024 2 10 0 10
Chen. T 2023 5 40 0 40
Guo. JW 2021 1 36 4] 36
Han. CZ 2022 10 60 3 61
Li. CX 2023 15 65 4 62
Shen. Y 2021 6 40 1 40
Sun. QQ 2021 10 40 1 40
Tan. ZQ 2019 3 64 2 64
Thompson. J 2019 13 24 2 23
Wang. JL 2023 16 52 7 52
Xie. J 2024 8 40 2 40
Xu. XX 2023 6 51 1 52
Yao. F 2024 4 42 2 42
Yao. MF 2019 13 67 3 67
Subtotal (95% CI) 631 629
Total events 112 28

Heterogeneity: Chi? = .29, df = 13 (P = 0.94); 2 = 0%
Test for overall effect: Z = 7.03 (P < 0.00001)

8.2.4 Constipation

Xu. XX 2023 2 51 1 52
Yao. MF 2019 1 67 2 67
Subtotal (95% CI) 118 119
Total events 13 3

Heterogeneity: Chi? = 0.58, df =1 (P = 0.44), ?=0%
Test for overall effect: Z=2.41 (P = 0.02)

Total (95% Cl) 1517 1515
Total events 191 60
Heterogeneity: Chi? = 22.36, df = 32 (P = 0.90); 2 = 0%
Test for overall effect: Z = 8.19 (P < 0.00001)
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FIGURE 7
A forest plot showing the gastrointestinal adverse.
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3.4 Secondary results

3.4.1 Interoperative bleeding loss

Four studies (17, 33, 36, 40) reported interoperative bleeding loss.
No significant heterogeneity was observed (p=0.54, I*=0%),
justifying the use of a fixed-effect model. The diamond icon is placed
on the midline, and the confidence interval crosses “0,” indicating that
there is no statistical significance in the interoperative bleeding loss
between the intravenous analgesia group and the FICB group. Meta-
analysis revealed that the FICB group was no superior to intravenous
analgesia group (MD = 0.45mL, 95% CI: —0.79 to 1.70; p = 0.48,
Supplementary File 3; Supplementary Figure S2). Outcome level
quality for interoperative bleeding loss assessed by GRADE were
“Moderate”

3.4.2 Operative time

Ten studies (17-19, 23, 27, 30, 33, 34, 36, 40) reported operative
time. No significant heterogeneity was observed (p = 0.53, I* = 0%),
justifying the use of a fixed-effect model. The diamond icon is placed
on the midline, and the confidence interval crosses “0,” indicating that
there is no statistical significance in the operative time between the
intravenous analgesia group and the FICB group. Meta-analysis
revealed that the FICB group was no superior to intravenous analgesia
group (SMD=-0.08, 95% CL -021 to 0.05 p=0.24,
Supplementary File 3; Supplementary Figure S3). Outcome level
quality for operative time assessed by GRADE were “Low””

3.4.3 Length of stay

Thirteen studies (19, 22, 23,27, 31, 33-38, 40, 41) reported length
of stay. Due to significant heterogeneity among studies (p < 0.00001,
I? = 94%), a random-effects model was employed for meta-analysis.
The diamond icon to the right of the midline, concurrently labeled
“Favours FICB’, and a confidence interval not exceeding “0” indicates
that the difference is statistically significant (p < 0.05). Meta-analysis
revealed that the FICB group was superior to intravenous analgesia
group (MD =1.88days, 95% CI: 1.09 to 2.67; p<0.00001,
Supplementary File 3; Supplementary Figure S4). Therefore, compared
with intravenous analgesia, the FICB group had a shorter length of
stay. Subsequently, sensitivity analyses were conducted to explore
potential sources of heterogeneity; however, these analyses failed to
identify definitive contributors to the observed heterogeneity. The
heterogeneity in length of stay may originate from three principal
sources: variations in surgeon procedural proficiency, fundamental
differences in fracture patterns and corresponding surgical
interventions, and disparate postoperative rehabilitation. Outcome
level quality for length of stay assessed by GRADE were “Very low””

3.4.4 Respiratory adverse

The meta-analysis evaluated respiratory adverse effects associated
with pharmacologic interventions, comparing the FICB group with
the intravenous analgesia group across two outcomes: respiratory
depression and pulmonary infection. Three studies (16, 18, 28)
reported postoperative respiratory depression rates, and four studies
(19, 22, 26, 33) documented pulmonary infection incidence. All
outcomes demonstrated homogeneity across studies (p = 0.68, I = 0%
and p = 0.51, P = 0%), supporting the application of a fixed-effect
model. The diamond icon to the right of the midline, concurrently
labeled “Favours FICB”, and a confidence interval not exceeding “1”
indicates that the difference is statistically significant (p < 0.05).
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Pooled analysis revealed statistically significant reductions in the FICB
group for the both outcomes compared to intravenous analgesia
(OR =7.11, 95% CI: 1.25 to 40.61, p = 0.03 and OR = 2.30, 95% CI:
1.14 to 4.68, p=0.002), with consolidated results visualized in
Supplementary File 3 and Supplementary Figure S5. Outcome level
quality for respiratory depression and pulmonary infection assessed
by GRADE were “Low” and “Moderate”

3.4.5 Other adverse

Eight studies (19, 22, 26, 27, 31, 33, 37, 41) reported postoperative
thrombosis rate, five studies (24, 26, 31, 33, 35) reported postoperative
cardiovascular accident rate, and three studies (17, 21, 40) reported
postoperative pruritus rate. No significant heterogeneity was observed
(thrombosis: p =0.85, > =0%; cardiovascular accident: p = 0.89,
I> = 0%; pruritus: p = 1.00, I* = 0%), justifying the use of a fixed-effect
model. The diamond icon to the right of the midline, concurrently
labeled “Favours FICB”, and a confidence interval not exceeding “1”
indicates that the difference is statistically significant (p < 0.05).
However, for the postoperative cardiovascular accident rate and
pruritus rate, the diamond icon is placed on the midline, and the
confidence interval crosses “1,” indicating that there is no statistical
significance in the postoperative cardiovascular accident rate and
pruritus rate between the intravenous analgesia group and the FICB
group. Meta-analysis revealed that the FICB group demonstrated both
a lower postoperative thrombosis rate (OR = 2.56, 95% CI: 1.53 to
4.28; p =0.0003, Supplementary File 3; Supplementary Figure S6)
compared to the intravenous analgesia group. But for postoperative
cardiovascular accident rate and pruritus rate, two groups had no
significant difference (OR = 1.48, 95% CI: 0.80 to 2.74; p = 0.22, and
OR =3.29, 95% CI: 0.85 to 12.71; p = 0.08, Supplementary File 3;
Supplementary Figure S6). Outcome level quality for postoperative
thrombosis rate, cardiovascular accident rate, and pruritus rate
assessed by GRADE was “Moderate.”

3.5 Publication bias

Publication bias was assessed using Egger’s test. For studies
reporting nausea and epigastric distress, Egger’s tests demonstrated
symmetrical funnel distributions (Figure 8: p=0.07; Figure 9:
p=0.26), indicating no significant publication bias. Moreover,
supplementary analyses of length of stay and operative duration
similarly failed to reveal publication bias (Supplementary File 3;
Supplementary Figure S7: p =0.184; Supplementary Figure S8:
p=0.654).

4 Discussion

4.1 Epidemiological background and
clinical necessity

Hip fractures pose a significant global public health challenge,
with an annual incidence exceeding 1.6 million cases, predominantly
affecting individuals aged 65 years and older (accounting for >80% of
total cases) (42, 43). Population aging will likely increase this burden
to 6.3 million annual cases by 2050 (44). These fractures often
precipitate rapid health deterioration, with 1-year post-fracture
mortality rates ranging from 14 to 36%, and studies indicate an 8-fold
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A plot showing the publication bias for nausea

increase in mortality risk within 3 months post-fracture (45). Life-

threatening  complications such as pneumonia, venous
thromboembolism (encompassing deep vein thrombosis and
pulmonary embolism), and delirium further exacerbate clinical risks
(46). Effective pain management is paramount in this population, as
uncontrolled pain amplifies immobility-related complications,
delirium incidence, and systemic inflammatory responses (47, 48).
First described by Dalens et al. (

technique for perioperative analgesia in hip, femoral, and knee

), FICB is a regional anesthesia

surgeries. Local anesthetic injection into the fascia iliaca
compartment achieves anterior hip and lateral thigh analgesia by
targeting the femoral, lateral femoral cutaneous, and obturator
nerves (49). A Cochrane review demonstrated that FICB significantly
reduces pain scores, opioid consumption, and secondary outcomes
such as delirium incidence, hospital length of stay, and pneumonia
rates (50). Traditional intravenous analgesia remains the cornerstone
of perioperative analgesia, predominantly utilizing opioids. While
offering rapid onset and dose flexibility, age-related declines in
hepatic/renal function predispose elderly patients to delayed drug
metabolism, active metabolite accumulation, and dose-dependent
risks: respiratory depression (15-30%) and gastrointestinal
hypomotility (51). Furthermore, p-opioid receptor-mediated
inhibition of enteric nervous activity results in constipation rates
exceeding 60% (52). These effects disproportionately impact frail
geriatric populations with diminished physiological reserve (53).
Currently, no systematic evaluation comprehensively compares the

efficacy and safety profiles of regional versus intravenous analgesia.
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4.2 Analgesic efficacy comparison

Ultrasound guidance enables precise identification of fascial planes
and neural structures, facilitating accurate anesthetic deposition in the
iliofascial compartment. This technique effectively blocks nociceptive
afferent transmission through preganglionic fibers, this technique
enhances regional analgesia in the proximal femoral surgical field. The
intervention demonstrates significant clinical benefits in mitigating
postoperative stress responses, including pain, hypercoagulable states, and
inflammatory cascades. Our meta-analysis of 14 RCTs demonstrated
significantly lower VAS scores in the FICB group compared to the
intravenous analgesia group at all postoperative time points (0.5-48 h;
P <0.05). These findings align with existing evidence: Usman et al. (54)
reported reduced pain scores post-FICB after 30 min, and Agarwal et al.
(55) observed earlier pain relief (within 20 min) in elderly patients. Shukla
etal (
on UG-FICB's rapid onset and technical feasibility resonate with recent
evidence from Bauiomy et al. (12). In their double-blind RCT comparing
PENG block versus suprainguinal FICB (S-FICB) in hip fracture patients:
S-FICB achieved significantly lower positioning VAS and demonstrated

) further corroborated sustained analgesia at 24 h. Our findings

faster performance times. Collectively, these data strengthen our
conclusion that UG-FICB should be prioritized over intravenous opioids
for early pain control in hip fractures. Mechanistically, FICB interrupts
nociceptive signaling at peripheral nerves (femoral, lateral femoral
cutaneous, and obturator), mitigating central sensitization risk, whereas
systemic opioids solely attenuate pain perception without inhibiting
peripheral nociceptive mediator release (55). The substantial heterogeneity
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A plot showing the publication bias for gastric discomfort.

(I =94%) observed in VAS outcomes warrants careful consideration.
Sensitivity analyses failed to definitively establish sources, but we identified
some principal contributors through analyses: 1. Drug selection and
dosing: Included studies utilized varying local anesthetics (ropivacaine,
bupivacaine) at concentrations spanning 0.25-0.5%. Crucially, a dose—
response relationship was evident: studies administering ropivacaine at
3 mg/kg (20 mL volume) demonstrated 30% lower pain scores than those
using 1.5 mg/kg (15 mL) (57). 2. Injection approaches: Both suprainguinal
(S-FICB) and infrainguinal techniques were employed. S-FICB provides
more consistent blockade of the femoral, lateral femoral cutaneous, and
obturator nerves due to proximal deposition cranial to the inguinal
ligament, whereas infrainguinal blocks exhibit variable spread to the
obturator nerve. 3. Block duration: Continuous catheter techniques

[reported in 8 studies (22, 23, 30, 31, 41, )] provided prolonged
analgesia compared to single-shot injections, affecting longitudinal VAS
trajectories. 4. Fracture morphology: clinical disparities in fracture types
(femoral neck vs. intertrochanteric) and surgical approaches (internal
fixation vs. arthroplasty). 5. Comorbidity burden: Unreported ASA
classifications (missing in 11/26 studies) obscured risk stratification; ASA
III/IV patients likely experienced heightened pain sensitivity due to
polypharmacy and reduced functional reserve. Collectively, these factors
complicate cross-study comparisons. Future RCTs should standardize
UG-FICB protocols (S-FICB approach, fixed anesthetic volumes) and
stratify analyses by fracture type and mobility status to
mitigate heterogeneity.

The FICB reduced postoperative opioid requirements by 5.27 folds

and decreased total morphine milligram equivalents by 7.79 units
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(p <0.00001), aligning with pharmacokinetic models of prolonged
nociceptive blockade. Pissens et al. (58) demonstrated a 50% reduction
in opioid demand post-FICB compared to intravenous fentanyl
(p = 0.04), with superior patient satisfaction (p < 0.001). Similarly,
Zhou et al. (

requirements through triple nerve blockade (femoral, obturator, and

) reported enhanced analgesia and reduced analgesic

lateral femoral cutaneous nerves), which sustains nociceptive
inhibition for 12-24 h, delaying opioid initiation and cumulative
dosing. In contrast, intravenous analgesia depends on drug half-lives
(fentanyl's 3-7-h duration), necessitating repeated dosing and
resulting in plasma concentration fluctuations that exacerbate opioid
demand (58). FICB shows the superiority in pain control, positioning
tolerance, and satisfaction scores. The 3.8-fold improvement in patient
satisfaction (OR = 0.26, p = 0.0002) observed in our study likely stems
from rapid positional pain relief and reduced opioid-induced nausea/
vomiting. Additionally, FICB shortened hospital stays, enhancing
rehabilitation adherence—a finding consistent with Callear et al’s
report of reduced analgesic needs (p = 0.03) and expedited discharge
readiness (60, 61). These outcomes underscore FICB’s dual role in

opioid stewardship and accelerated recovery pathways.

4.3 Adverse effect profile

Compared to UG-FICB, intravenous analgesia significantly
increased dizziness (OR = 2.34) and hypersomnia (OR = 3.58; both
P < 0.05). Opioid-sparing effects and peripheral nociceptive blockade
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mitigated central inhibitory cascades. Activation of u-receptors in the
locus coeruleus and vestibular nuclei directly induced sedation and
respiratory depression (62). Studies have demonstrated that sleep
disorders (particularly those involving sleep duration, circadian
rhythm sleep-wake disturbances, and sleep-disordered breathing)
may elevate the risk of cognitive impairment and delirium, thereby
adversely impacting disease prognosis (63). Despite these connections,
delirium incidence remained comparable between groups (OR = 1.51,
p =0.14) contrasting with prior evidence on regional anesthesia
benefits (64). Potential confounders included uncontrolled variables
(e.g., preoperative dementia, age >75 years [3-fold delirium risk vs.
65-75 years]), and surgical stress-induced cytokine release (65).

The intravenous analgesia cohort demonstrated a 3.42-fold higher
incidence of gastrointestinal complications compared to FICB, with
significantly elevated risks of nausea (OR=2.57) and vomiting
(OR = 1.97). Mechanistically, Opioid analgesics exert their adverse
effects by suppressing the release of neurotransmitters mediating
gastric contractile coordination and modulation. This pharmacological
inhibition manifests clinically as diminished peristaltic contractions
and impaired gastric emptying, resulting in prolonged retention of
ingested solids and liquids within the gastric lumen (66). Studies reveal
that FICB not only reduces opioid-associated adverse drug reactions,
including sedation, nausea, and vomiting, but also achieves sustained
analgesic efficacy through targeted neural blockade. This dual
mechanism attenuates opioid-induced gastrointestinal dysmotility,
thereby lowering the incidence of postoperative gastrointestinal
complications (67). Opioids suppress intestinal contractions and
propulsive movements needed for normal bowel function. This reduced
motility slows gut transit, allowing excess fluid absorption that hardens
stool, leading to medication-induced constipation. This is consistent
with our findings (68). Beyond gastrointestinal effects, UG-FICB
demonstrated superior safety profiles for respiratory and thrombotic
outcomes. By avoiding opioid use, FICB reduces hypoxic events—
particularly critical for patients with COPD (comprising 30% of hip
fracture populations), who face higher risks of hypoxemia-induced
respiratory depression and mortality (16). Preserved cough ability and
early mobilization significantly lower aspiration risks, a vital advantage
for elderly patients, correlating with reduced mortality rates in geriatric
hip fracture cases. Meanwhile, opioids activate platelets via P-selectin
upregulation. FICB likely exerts protective effects by reducing opioid
exposure, thereby lowering thrombus formation (69). Therefore, FICB
is safer and more effective for elderly patients with hip fractures.

4.4 Current limitation

Our search was restricted to peer-reviewed journal articles. Grey
literature (such as: conference proceedings, dissertations, trial
registries) and unpublished studies were excluded due to challenges in
verifying methodological rigor and data completeness. While
methodologically justified for quality control, it may have omitted
unpublished null/negative studies, particularly for outcomes with
borderline fail-safe N values. Therefore, it risks omitting null/negative
results, potentially introducing publication bias. Future searches of
relevant grey literature databases should be conducted to enhance the
comprehensiveness of this evidence base. Regarding heterogeneity,
uncontrolled variables (block duration, adjunct medication regimens)
constrain the generalizability of our findings. This meta-analysis
revealed substantial heterogeneity (I* = 94%), attributable to variability
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in FICB approach (suprainguinal vs. infrainguinal), inconsistent local
anesthetic concentrations, and heterogeneity in baseline comorbidities
and patient age. Inadequate randomization and concealment in 77%
of studies may have skewed group allocation, particularly given
UG-FICB’s technical demands. This could exaggerate analgesic benefits
and underestimate adverse events. Lack of blinding in 77% of trials
risks overestimating UG-FICB’s efficacy for subjective outcomes (VAS,
satisfaction). Unblinded assessors may systematically underscore pain
in UG-FICB groups, partly explaining the 94% heterogeneity in VAS
results. Unreported dropout rates in 11 studies (42%) threaten result
completeness, especially for delirium. Future research should prioritize
large-scale randomized controlled trials incorporating longitudinal
follow-up evaluating delirium incidence, cognitive trajectories, and
patient-reported quality of life metrics is critical to delineate the impact
of regional analgesia on functional recovery and survival outcomes.

5 Conclusion

This meta-analysis demonstrates that UG-FICB significantly
enhances postoperative analgesia efficacy, reduces opioid-related
adverse effects, and improves patient-reported satisfaction in geriatric
hip fracture patients. However, UG-FICB’s applicability remains
constrained by its dependency on specialized ultrasound equipment
and operator expertise. Given the substantial heterogeneity observed in
this meta-analysis (I* = 94%), the pooled estimates should be interpreted
with caution, as high heterogeneity reflects underlying clinical and
methodological variations (such as: FICB techniques, anesthetic dosing,
fracture types, and patient comorbidities) that may limit the certainty
of the results. Future studies should standardize protocols to expand
clinical utility, while multicenter, double-blinded, large-sample
randomized controlled trials with extended follow-up periods are
warranted to validate the sustained efficacy and safety outcomes.
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