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ARTICLE INFO ABSTRACT
Article history: Background: Intertrochanteric femur fractures are prevalent orthopedic injury
Received 06 September 2025 among the the geriatric population and demand adequate pain relief after surgery to
Revised 27 September 2025 improve recovery. While opioids are commonly used for analgesia, concerns about
Accepted 11 October 2025 their side effects have led to increased interest in regional anesthesia techniques. The
supra-inguinal (S-FICB) and infra-inguinal (I-FICB) fascia iliaca compartment
Keywords: blocks are two such approaches, but comparative studies on intertrochanteric fracture
Ultrasound-guided; surgery are few. The present study was conducted to compare the efficacy and safety
Fascia iliaca block; of the S-FICB approach with the I-FICB approach for postoperative pain
Analgesia; management.
Supra-inguinal approach; Methods: This single-center, prospective, randomized, double-blind clinical trial
Infra-inguinal approach included 80 patients aged 55-75 years who underwent intertrochanteric femur

fracture surgery. The participants were randomly divided to receive either S-FICB or
I-FICB under real-time ultrasound guidance after spinal anesthesia. The main
outcome measure was the pain index at rest and movement, based on the Numeric
Rating Scale (NRS) score, which was compared at multiple intervals up to 24 hours.
Secondary outcome measures included total morphine consumption over the 24-hour
postoperative period, time to first request for morphine, and the occurrence of adverse
effects.

Results: At 1, 4, 8, and 16 hours after surgery, patients in the S-FICB group
experienced significantly lower pain scores, both at rest and during movement
relative to the I-FICB group (P < 0.05), but not at 24 hours. Although the mean
consumption of morphine was slightly lower in the S-FICB group (4.5+1.2 mg)
compared to the I-FICB group (5.2 + 1.3 mg), the difference was not significant (P
value > 0.05). Although the S-FICB group demonstrated a prolonged interval to
initial morphine administration compared to the I1-FICB group, this difference was
not statistically significant (P value > 0.05). Patient satisfaction scores were
significantly superior in the S-FICB group (P value < 0.05), while adverse events
were similar between the groups.
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Conclusion: In the early postoperative period, the S-FICB approach had better
postoperative pain relief and greater patient satisfaction than I-FICB. However, there
were no significant differences between groups in opioid use or the incidence of

adverse effects.

Introduction

ip fractures, particularly those involving the
H intertrochanteric region, are a significant source

of morbidity and mortality among the elderly
population, with annual incidence rising globally in
parallel with increased life expectancy and an aging
demographic [1-3]. Early surgery with proximal femoral
nails or dynamic hip screws, is the standard care to
optimize recovery and reduce perioperative morbidity;
However, achieving adequate postoperative analgesia is
still challenging and can affect both short- and long-term
outcomes [4-6]. Suboptimal pain relief following hip
fracture surgery can increase patient discomfort and lead
to delirium, delayed mobilization, and longer hospital
stays [7].

Opioids have long been the cornerstone of pain control
after intertrochanteric fracture surgery. However, they
can cause adverse effects such as respiratory depression,
constipation, and suboptimal control of dynamic pain [8].
Because systemic analgesics are frequently limited by
side effects and inadequate pain relief, generating
growing interest in regional anesthesia techniques [9]. In
recent years, a range of regional anesthesia techniques,
including lumbar epidural blocks, fascia iliaca
compartment blocks (FICB), and femoral nerve blocks,
have been used as alternatives for management of
postoperative pain [8-10].

Among the available regional anesthesia techniques,
the fascia iliaca compartment block (FICB) has become
popular owing to its demonstrated efficacy, simplicity,
and desirable safety profile. FICB is a useful modality for
perioperative pain control in hip surgery, offering
targeted blockade of the femoral nerve, lateral femoral
cutaneous nerve, and potentially the obturator nerve [10-
11]. The introduction of ultrasound guidance has
enhanced the success rate of FICB to more than 80%,
establishing it as one of the most commonly used
analgesic technique in hip and knee surgical procedures
[8,10,12]. Studies have shown that FICB can attenuate
postoperative pain and decrease the need for additional
morphine by blocking both the femoral and lateral
femoral cutaneous nerves simultaneously [13-15].

FICB can be performed via two distinct approaches:
infrainguinal (I-FICB) and suprainguinal fascia iliaca (S-
FICB). In the I-FICB technique local anesthetic is
injected below the inguinal ligament, while in the S-FICB
technique it is injected above the inguinal ligament
[10,16]. Multiple clinical studies have reported that S-
FICB provides better pain relief, longer duration of
analgesia, and lower opioid use compared to I-FICB in

hip fracture and arthroplasty patients [17-19]. However,
most studies focused on hip fractures, and there is limited
evidence specifically for patients undergoing surgery for
intertrochanteric fractures. Although the suprainguinal
approach appears promising, questions still remain about
its effectiveness, ideal technique, and influence on
functional recovery after intertrochanteric femur fracture
surgery.

The present study aimed to compare the efficacy of
supra-inguinal  versus infra-inguinal fascia iliaca
compartment blocks in patients undergoing for hip
fracture surgery. The investigation will primarily focus
on postoperative analgesia, opioid consumption,
incidence of adverse events, and patient-reported
satisfaction.

Methods

Study Design

A single-center, randomized, double-blind clinical trial
was performed in patients scheduled to undergo surgical
intervention for intertrochanteric femur fracture at a
university-affiliated hospital.

The main aim of the present study was to compare the
effectiveness of supra-inguinal fascia iliaca block (S-
FICB) and infra-inguinal fascia iliaca block (I-FICB), in
postoperative pain attenuation in patients undergoing
intertrochanteric femur fracture surgery.

Ethics Approval

The study protocol was approved by the Ethics
Committee of Iran University of Medical Sciences
(Ethics Code: IR.IUMS.FMD.REC.1399.571). All
participants were fully informed about the study prior to
their enrollment, and written informed consent was
obtained from each participant. The trial was also
registered at the Iran-Clinical Trial Registry (Registry
Code: IRCT20120814010599N27).

Study Participants and Inclusion Criteria

The study population comprised elective cases of
intertrochanteric fracture in individuals aged 55-75 years
with an American Society of Anesthesiologists (ASA)
physical status of I-1ll. Exclusion criteria included
patients requiring emergency surgery, those with a body
mass index greater than 40 kg/m?, known allergy to
ropivacaine, a history of opioid dependency or tolerance,
hepatic or renal impairment, or coagulopathy.
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Randomization and Concealment

After surgery, participants were randomly assigned to
either the S-FICB or I-FICB group using a computer-
generated randomization sequence with an equal 1:1
allocation ratio. Each patient was assigned a number
ranging from 1 to 80 and received an 8-character
alphanumeric code. The codes were written on paper and
placed in sealed envelopes and were provided to the
research group. For each enrolled patient, the code was
announced, and the corresponding envelope was opened,
repeating this process until all participants were assigned.
Throughout the patient enrollment period, the research
group remained unaware of the assigned codes to ensure
allocation concealment.

Methods

All patients were monitored according to ASA standard
monitoring  guidelines.  Spinal  anesthesia  was
administered in the lateral position using 2.5 mg
bupivacaine 0.5% and 10 pg fentanyl. The level of
sensory block was assessed, and after reaching the T10
level, the surgery was started. Intraoperative
hypotension, defined as a systolic blood pressure <80
mmHg or a reduction greater than 20% from baseline,
was documented and treated with intravenous
administration of 10 mg ephedrine. Bradycardia, defined
as a heart rate less than 50 beats per minute, was managed
with atropine at doses ranging from 0.3 to 0.6 mg.

At the post-anesthesia care unit (PACU), all patients
received standardized monitoring. Patients were placed
in the supine position prior to administration of the FICB,
according to their designated group allocation.

In the S-FICB group, in the supine position, a high-
frequency linear ultrasound probe (5-13 MHz; Sonosite
S-Nerve, Bothell, WA, USA) was placed transversely
over the inguinal ligament, 1 cm superior to the junction
of the lateral and middle thirds of the line joining the
pubic tubercle and anterior superior iliac spine (ASIS),
aligned parallel to this line. Under real-time ultrasound
guidance, a 22-guage, 90 mm disposable spinal needle
was inserted using an in-plane approach, in a lateral-to-
medial direction, and 40 mL of 0.2% ropivacaine was
injected between the fascia iliaca and iliac muscle, in
accordance with the technique described by Stevens [17].

In the I-FICB group, with patients positioned supine, a
high-frequency linear ultrasound probe was placed
transversely at the level of the inguinal crease to identify
the femoral artery. Following the identification of the
iliopsoas muscle, fascia iliaca, and femoral nerve, with an
in-plane technique, a 22-gauge spinal needle was inserted
1 cm inferior to the junction of the middle and lateral
thirds of the line connecting the pubic tubercle and ASIS
using an in-plane technique, according to the method
described by Dalens [12]. After confirming a negative
aspiration test, 40 mL 0.2% ropivacaine was injected into
the targeted fascial plane. Additionally, upon arrival in

PACU, the intravenous analgesia infusion pump
containing ketorolac at a concentration of 0.6 mg/mL
with continuous infusion of 6 ml/h was started. Patients
and clinicians in the recovery room were blinded to both
the type of nerve block and the contents of the analgesia
pump.

Outcome Assessment

Postoperative pain severity, both at rest and during
movement was evaluated using the Numeric Rating Scale
(NRS) as the primary outcome measure. Assessments
were measured upon arrival to the PACU (time 0) and
subsequently at 1, 4, 8, 18, and 24 hours after performing
the block. For any patient reporting a NRS score greater
than 3, 3 mg of intravenous morphine was administered
as rescue analgesic therapy. Patient satisfaction with the
pain control was evaluated at each time point using a 5-
point satisfaction score (0= poor; 1= moderate; 2= good;
3= very good; 4= excellent) as an exploratory endpoint.
Total opioid consumption within 24 hours was recorded
as a secondary outcome. The time to first request for
supplementary morphine was also recorded and
compared between the groups. Demographic data
encompassing age, sex, body mass index (BMI), and
duration of surgery, were recorded as possible
confounding variables. All data were collected by trained
nursing personnel and a group of researchers who were
blinded to the type of block and group allocation.

Sample Size

A total of 80 patients were included in the study, with
40 individuals assigned to each intervention group (S-
FICB and I-FICB). The sample size calculation was
based on the mean difference in pain reduction observed
between S-FICB and I-FICB in a prior investigation
conducted by Kumar et al. [18]. The sample size was
calculated using the following formula, in which 6”2
represented the variance in analgesic effects between S-
FICB and I-FICB, set at 1:

n:(Zw2+Zﬁ)2*(52/52

With a significance level (o) of 0.05 and a statistical
power (1 - B) of 80%, the estimated sample size was
calculated to be 25 participants per group. To compensate
for a potential 10% dropout rate, the final sample size was
increased to 40 patients in each group. This ensured
sufficient power to detect a meaningful difference in
postoperative pain reduction between the two
intervention groups.

Statistical analysis

Continuous variables were expressed as mean +/-
standard deviation (SD), whereas categorical variables
were reported as frequencies and percentages.
Comparisons of NRS between two groups were
performed using an independent t-test. Within-group
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variability was analyzed using repeated measures
analysis of variance (ANOVA). Between-group
morphine consumption was also assessed by independent
t-tests. The incidence of side effects was compared using
the chi-square. All statistical analyses were performed
using Stata software (Ver 17.0, College Station, TX,
USA). A P value less than 0.05 was considered
statistically significant.

Results

A total of 87 patients were screened for eligibility, and
80 met the inclusion criteria and were enrolled in the
study. The study is presented in a Consolidated Standards
of Reporting Trials (CONSORT) flow diagram (Figure
1). The mean age of patients was 75.1 + 5.2 years in the
supra-inguinal and 74.3 + 5.0 years in the infra-inguinal
group, with no significant difference observed between
the groups (p = 0.500). Baseline characteristics-
including gender, BMI, duration of surgery, baseline pain
scores, and ASA physical status classification- were
comparable between the supra-inguinal and infra-
inguinal groups, with no significant differences observed
(p > 0.05) (Table 1).

Analysis of static pain scores showed that the supra-
inguinal group demonstrated a significantly lower mean
pain score relative to the infra-inguinal group at time 1 (p
= 0.001). Throughout times 4, 8, and 16, the supra-
inguinal group consistently had significantly lower
average static pain scores compared to the infra-inguinal
group (P value < 0.001). However, at time 24, no
statistically significant difference was observed in mean
static pain scores between the two groups (p = 0.203)
(Table 2).

For dynamic pain scores, the supra-inguinal group had
a significantly lower mean pain score at time 1 compared
to the infra-inguinal group (p < 0.001). The pain score in

the supra-inguinal group remained unchanged at time
point 4, whereas it increased to 3.8 in the infra-inguinal
group, leading to a statistically significant difference
between the two groups (p < 0.001). At 8 and 16 hours,
the supra-inguinal group continued to demonstrate
significantly lower pain scores in comparison to the infra-
inguinal group (p < 0.05). However, at 24 hours, the mean
dynamic pain scores did not differ significantly between
the two groups (p = 0.181) (Table 2). The comparison of
total analgesic consumption during the first 24 hours
revealed no statistically significant difference between
the supra-inguinal and infra-inguinal groups. The mean
cumulative morphine consumption was 4.5 + 1.2 mg in
the supra-inguinal group and 5.2 + 1.3 mg in the infra-
inguinal group (p = 0.624). The time to first analgesic
request was comparable between the two groups, with no
statistically significant difference observed, occurring at
approximately 9.1 hours and 8.9 + 0.8 hours after surgery
in the supra-inguinal and infra-inguinal groups,
respectively (p=0.392). No statistically significant
difference in the rate of adverse events was observed
between the supra-inguinal and infra-inguinal block
groups (p = 0.723) (Table 3).

However, a statistically significant difference in patient
satisfaction levels was observed between the supra-
inguinal and infra-inguinal groups. At 1-hour post-
surgery, over 70% of patients in the supra-inguinal group
reported excellent satisfaction, whereas fewer than 40%
of patients in the infra-inguinal group reported similarly
high satisfaction levels. This disparity in satisfaction
levels between the two groups persisted at 4 and 8 hours
postoperatively, with the supra-inguinal group
consistently reporting superior satisfaction scores
compared to the infra-inguinal group. The difference in
patient satisfaction between the two groups remained
statistically significant across all time points (p<0.05)
(Figure 2).

Assessed for cligibility (n=87) ‘

Excluded (n=7)
| O Notmeeting inclusion criteria (n= 5)
O Declined to participate (n=2)
T Other reasons (n=0)

‘ Randomized (n= 80) ‘

Allocation

S-FICB (n=40)
O Received allocated intervention (n=40)

= Did not receive allocated intervention (Did not

participate) (n=0)

I-FICB (n=40)

T Received allocated intervention (n=40)

= Did not receive allocated intervention (Did not
participate) (n=0)

Figure 1- Consolidated Standards of Reporting Trials (CONSORT) flow diagram
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Figure 2- Comparison the patients’ satisfaction scores between S-FICB and I-FICB groups in different times

Table 1- Comparison of the baseline characteristics between S-FICB and I-FICB

Characteristics S-FICB I-FICB P value
Age, years 75.1(5.2) 74.3 (5.0) 0.500
Female gender, n (%) 23 (57.5%) 21 (52.5%) 0.653
BMI, Kg/m? 20.8 (1.3) 20.7 (1.2) 0.598
Surgery duration, min 104.8 (15.3) 102.1 (15.9) 0.433
Baseline NRS score 4.5 (0.6) 4.5 (0.6) 0.977
ASA, n (%)

I 13 (32.5%) 20 (50.0%)

111 27 (67.5%) 20 (50.0%) 0.112

*Age, BMI, surgery duration, and NRS are presented as mean and standard deviation
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Table 2- Comparison of static and dynamic NRS scores between S-FICB and I-FICB

Parameter Time (hour) Group S Mean (SD) Group I Mean (SD) P value

Static NRS Baseline 4.6 (0.5) 4.5(0.5) 0.265
1 1.9 (0.6) 2.9 (0.6) 0.001
4 1.6 (0.6) 2.8 (0.6) 0.001
8 1.7 (0.7) 2.7(0.5) 0.001
16 2.0 (0.5) 2.5(0.6) 0.001
24 1.9 (0.6) 2.1(0.5) 0.203

Dynamic NRS Baseline 4.6 (0.5) 4.5(0.5) 0.288
1 2.7(0.8) 3.7(0.8) 0.001
4 2.7 (0.6) 3.8(0.7) 0.001
8 2.7 (0.6) 3.6 (0.6) 0.001
16 2.9 (0.6) 3.3(0.5) 0.001
24 2.7 (0.6) 2.9(0.5) 0.181

*NRS scores are presented as mean and standard deviation

Table 3- First opium request, overall Analgesic requirements, and adverse effects in S-FICB and I-FICB groups

Parameters Group S Group I P value
24h morphine consumption, mg 4.5(1.2) 5.2(1.3) 0.624
First opium request, hour 9.1 (0.8) 8.9 (0.8) 0.392
Vomiting, n (%) 4 (10.0%) 5 (12.5%) 0.723

*Morphine consumption, and first opium use are presented as mean and standard deviation

Discussion

The present randomized controlled trial evaluated the
analgesic efficacy of ultrasound-guided supra-inguinal
versus infra-inguinal fascia iliaca compartment blocks
(FICB) in patients undergoing surgical management of
intertrochanteric femoral fractures. The main findings
showed that the supra-inguinal approach achieved
significantly superior static and dynamic pain control
during the first 16 hours postoperatively compared to the
infra-inguinal approach. Despite these differences in pain
scores, there was no significant difference in 24-hour
opioid consumption or time to first analgesic request
between groups. Notably, patient satisfaction was
significantly higher in the supra-inguinal group during
the early postoperative period. The incidence of adverse
event rates was similar in both groups.

Our results align with previous studies supporting the
efficacy of the supra-inguinal approach in pain
management. Similarly, Ridderikhof et al. documented
more reliable distribution of local anesthetic to the
lumbar plexus with the supra-inguinal technique, which
may explain its better clinical effectiveness [8]. Our
results are consistent with those of Bansal et al., who
reported superior pain relief and patient satisfaction with
supra-inguinal FICB in orthopedic surgical procedures.
In contrast to some studies showing substantial opioid-
sparing effects with supra-inguinal approach, we did not
find a statistically significant reduction in morphine use,
which may be related to sample size or use of
standardized multimodal analgesia protocols [10]. Kumar
et al. similarly reported improved analgesia and reduced
morphine consumption with supra-inguinal FICB
compared to infra-inguinal blocks in total hip

arthroplasty [18]. Chen et al. documented superior
dynamic pain control with S-FICB compared to
alternative approaches in patients undergoing femoral
fracture surgery [19]. Additionally, Vermeylen et al
showed that the supra-inguinal block provides much
better obturator nerve blockade, with extensive
anesthesia achieved in 80% of cases versus only 10%
with I-FICB [20]. Zheng et al. reported that I-FICB was
ineffective in adequately blocking the femoral nerve,
obturator nerve, and lateral femoral cutaneous nerve,
further highlighting the advantages of the supra-inguinal
approach [21]. Similar findings have been reported in
other studies as well [22-23]. Cadaveric studies by
Hebbard et al. also demonstrated a more cephalad spread
of local anesthetic with S-FICB, resulting in better
analgesic effects and more efficient lumbar plexus
blockade in comparison to I-FICB [24].

The improved analgesia seen with the supra-inguinal
approach is thought to be due to a higher injection site
and more proximal spread of local anesthetic above the
inguinal ligament. This allows better blockade of the
femoral, lateral femoral cutaneous, and obturator nerves,
leading to more complete pain relief, particularly for
movement-related (dynamic) pain, which is consistent
with our findings [25-26].

In our study, the superior analgesic effect of S-FICB
was evident only up to 16 hours postoperatively, with no
significant difference at the 24-hours. These findings are
concordant with those reported by Kumar et al., who
likewise reported no difference between S-FICB and I-
FICB in pain reduction at 12 and 24 hours after femoral
fracture surgery [18]. Bali et al. similarly established that
S-FICB was superior to I-FICB during the early
postoperative period, supporting our results [27]. Other
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reports suggest that the analgesic effects of single-shot
FICB may last only 6 hours [28]. The lack of difference
at 24 hours may be explained by the wearing off of the
single-shot block and increasing influence of systemic
analgesics.

Although total 24-hour morphine consumption was
relatively lower in the S-FICB group, this difference was
not statistically significant, contrasting with previous
studies demonstrating lower morphine consumption with
S-FICB. Kumar et al. reported reduced morphine
consumption after femoral fracture surgery with S-FICB
compared to I-FICB [18]. Stevens et al. documented a
40% reduction in morphine consumption in the S-FICB
group compared to I-FICB [17]. Vermeylen et al.
reported no reduction in opioid consumption with I-
FICB, suggesting its failure to provide effective analgesia
in the anatomical location of the obturator nerve [20]. The
absence of a statistically significant difference in opioid
use and time to first analgesic request in our study,
despite lower pain scores in S-FICB group, may be
explained by multiple factors influencing opioid
requirements beyond pain severity, such as individual
variability, institutional analgesic protocols, and
thresholds  for rescue analgesia administration.
Furthermore, the relatively low cumulative morphine
doses observed in both groups suggest effective overall
pain management, which may have diminished the
sensitivity of the study to detect between-group
differences in opioid utilization. The small sample size in
our study may also have contributed to these findings.

Vomiting was the sole side effect reported, occurring in
fewer than 10% of participants in both the S-FICB and I-
FICB groups, indicating that both techniques were safe
and well-tolerated. These findings align with previous
studies reporting low adverse event rates for both S-FICB
and I-FICB [29-31]. In contrast, Kumar et al. reported
more side effects with I-FICB, possibly due to the
superior lumbar plexus blockade achieved with
suprainguinal approach [18]. Yamada et al. suggested
that S-FICB may achieve effective nerve block with
lower doses of local anesthetic, thereby reducing the risk
of systemic toxicity [32]. The similar doses used in both
groups and the absence of significant differences in
morphine consumption may explain the lack of statistical
difference in side effects.

This study has several limitations. Although the sample
size was sufficient to detect differences in pain scores, it
may not have been large enough to detect differences in
opioid consumption and adverse event rates. The single-
center design may limit the generalizability of the
findings. Furthermore, the study employed a single-shot
block without catheter placement, which may limit the
duration of analgesia; continuous infusion techniques
could yield different results. There were limitations to our
study that should be considered when interpreting the
findings. The use of spinal anesthesia prevented the

assessment of motor blockade and its effect on motor
sparing. Patient satisfaction, while significantly higher in
the supra-inguinal group, is subjective and may be
influenced by factors beyond analgesia alone.

Future investigations should focus on evaluating the
comparative efficacy of continuous supra-inguinal versus
infra-inguinal fascia iliaca compartment block catheters
with respect to sustained analgesia, opioid consumption,
and postoperative functional recovery. Conducting
larger, multicenter randomized controlled trials would
improve the external validity of findings and increase the
statistical power to detect differences in secondary
endpoints. Furthermore, research aimed at determining
the optimal volumes and concentrations of local
anesthetics for supra-inguinal block administration is
warranted.

Conclusion

In conclusion, our study supports the notion that S-
FICB  provides better analgesic effects in
intertrochanteric femoral fracture surgery, without
increasing adverse events. S-FICB was more effective in
managing both dynamic and rest-time pain and can be the
preferred regional anesthesia modality in this patient
population. Integrating this approach into multimodal
analgesia protocols may contribute to enhanced recovery
pathways and better clinical outcomes.
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