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ABSTRACT

Background: Bipolar hip hemiarthroplasty is the most common surgical intervention for femoral neck fractures.
Optimum postoperative analgesia with the least complications is critical in enhancing functional rehabilitation. In
this study, an evaluation of the effectiveness of SIFI block under ultrasound guidance in relation to multimodal
intravenous analgesia in controlling postoperative pain in bipolar hip hemiarthroplasty was conducted.

Methodology: Sixty subjects were randomly assigned to receive multimodal analgesia or a SIFl block. Total
consumption of morphine in 24 postoperative hours, duration to first request for rescue analgesia, pain evaluation,
duration to ambulation, and complications' rate, respectively, were secondary and principal measured outcomes in
both groups.

Results: Consumption of morphine in SIFI group was significantly less (P < 0.001), and request for rescue analgesia
in SIFI group developed much later (P < 0.001). Scores for pain in SIFI group were consistently less when compared
with the multimodal group (P < 0.001). Duration to ambulation, however, did not exhibit any significant variation
between groups (P = 0.591). Application of SIFI block showed a reduced postoperative complications' incidence.

Conclusion: The study concludes that SIFI under ultrasound guidance yields better analgesia, less consumption of
opiates, and fewer complications when compared with multimodal analgesia. These observations promote its use
as a strong form of analgesia in bipolar hip hemiarthroplasty cases.

Keywords: Suprainguinal fascia iliaca; Multimodal analgesia; Hip hemiarthroplasty; Postoperative complications;
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1. INTRODUCTION

The efficient postoperative management of hip
hemiarthroplasty (HHA) pain is important for
optimizing recovery, minimizing complications, and
enhancing overall patient outcomes, particularly in the
older population.! Hip fractures cause significant
morbidity and mortality, and, therefore, effective
postoperative pain management is important in allowing
early mobilization, minimizing postoperative delirium,
and preventing cardiopulmonary  complications
secondary to prolonged immobility.2® Despite its
importance, attaining an ideal balance between effective
analgesia and minimizing complications secondary to
opioid use is a significant challenge. Although effective
for pain, opioids have many complications, including
respiratory depression, nausea, emesis, ileus, and
hyperalgesia secondary to the administration of opioids.*
In an attempt to maximize postoperative pain
management in orthopedic surgical practice therefore,
increased use of opioid-sparing techniques, including
multimodal and regional anesthetic techniques, has
gained prominence in an attempt to maximize
postoperative pain management in such settings.

Multimodal analgesia has long been considered to be the
gold standard for postoperative pain management in hip
surgery.> This technique involves concurrent
administration of a variety of drugs acting through a
variety of mechanisms, allowing for synergistic pain
relief with concurrent reduced use of opioids.® Common
multimodal protocols include acetaminophen, non-
steroidal  anti-inflammatory ~ drugs ~ (NSAIDs),
gabapentinoids, and opioids according to individual
patient requirements.” In spite of its efficacy in
minimizing opioid use, multimodal therapy fails to
abolish altogether the use of opioids, and a proportion of
patients will develop breakthrough pain necessitating
supplementary use of opioids.® As a consequence,
regional anesthetic techniques have become increasingly
popular alternatives and adjuncts to multimodal therapy,
providing localized pain relief with fewer systemic
complications.®

The suprainguinal fascia iliaca (SIFI) block is a new and
developing modality of regional anesthetic for
postoperative pain management in hip surgery.’® First
developed in 2011, this intervention was developed
following an anatomical study designed to maximize the
effectiveness of the traditional fascia iliaca block
through selective stimulation of femoral, obturator, and
lateral femoral cutaneous nerves.!! Unlike an
infrainguinal approach, suprainguinal delivery enables a
larger distribution of local anesthetic, including lumbar
and sacral plexus structures involved in the innervation
of the hip.2 Consequently, SIFI block yields a superior
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level of analgesia compared with a traditional fascia
iliaca block and is accompanied by a significant
postoperative reduction in the use of opioids in hip
surgical patients.*3

Recent research has emphasized the efficacy of SIFI
block in minimizing opioid use and improving
postoperative pain management in hip surgery settings.
Vermeylen et al.** conducted a randomized controlled
trial that showed that subjects who received SIFI block
showed a significantly lesser demand for morphine in
addition to enhanced postoperative pain evaluation
compared with subjects who received conventional
multimodal analgesia. In addition, SIFI block has been
associated with accelerated mobilization, a critical
constituent in preventing postoperative complications
such as deep vein thrombosis, pneumonia, and pressure
sore.'>16 All these observations have suggested that SIFI
block could have significant advantages over
conventional multimodal analgesia, particularly in older
adults with hip hemiarthroplasty.

Nevertheless, growing evidence in favor of regional
anesthetic techniques, a lack of direct comparisons in the
current literature continues to surround the effectiveness
of SIFI block over multimodal intravenous analgesia in
bipolar hip hemiarthroplasty specifically. With growing
concern over minimizing perioperative use of opioids, it
is critical to evaluate the efficacy, safety, and overall
effectiveness of these two modalities of analgesia in
terms of rehabilitation function. In an attempt to bridge
such a gap, the current investigation aims to compare
efficacy, opioid-sparing efficacy, and patient satisfaction
with SIFI block with multimodal intravenous analgesia
in hip hemiarthroplasty subjects. By comparing these
two modalities in a logical and sequential manner, the
current investigation could generate clinically relevant
information that can benefit anesthesiologists,
orthopedists, and pain clinicians in optimizing
perioperative pain management in terms of its
refinement. In addition, such observations could have a
larger impact in terms of optimizing postoperative pain
in terms of its management in orthopedic surgical cases
and in developing opioid-saving techniques in older
adults.

The primary objective of this study is to evaluate overall
opioid use in the first 24 postoperative hours in bipolar
hip hemiarthroplasty patients who receive either
multimodal intravenous analgesia or an ultrasound-
guided suprainguinal fascia iliaca (SIFI) block. This
investigation aims to understand to what level, if any, the
SIFI block can reduce opioid dependence and enable
enhanced postoperative pain management. The
secondary objectives involved the evaluation of first
request times for opioids, a marker for SIFI block
efficacy duration in comparison with multimodal
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analgesia, and postoperative severity of pain measured
with the use of a Visual Analog Scale (VAS) at several
postoperative times, allowing for a proper analysis of
postoperative intensity of pain over 24 postoperative
hours. The investigation included postoperative
mobilization timing, emphasizing early mobilization to
reduce complications and enhance long-term
rehabilitation. Any postoperative  complications,
including hematoma, hypotension, bradycardia, and
postoperative nausea and vomiting (PONV), were
documented in an evaluation of SIFI block safety in
comparison with traditional multimodal analgesia. By
investigating these objectives, this study aims to present
significant clinical evidence for best practice in
postoperative hip hemiarthroplasty pain management.
The results can contribute to optimizing opioid-saving
protocols for postoperative pain, with a view to
enhancing patient outcomes and raising the level of care
in orthopedic surgical practice.

2. METHODOLOGY

This randomized, prospective, comparative study was
conducted at Ain Shams University Hospitals between
December 2022 and December 2023. The study protocol
was approved by the Research Ethics Committee of the
Faculty of Medicine, Ain Shams University (FMASU
MD 12/2023, FWA 000017585) and was registered in
the Pan  African  Clinical  Trial  Registry
(PACTR202305920421968). Written informed consent
was obtained from all participants before enrolment. The
study followed the Declaration of Helsinki guidelines.

A total of 60 patients, aged 40 to 70 years, scheduled for
hip hemiarthroplasty under spinal anesthesia were
included in the study. Patients were randomly assigned
to one of two equal groups (30 patients per group) using
a computer-generated randomization table: Group C,
which served as the Control group and received
Multimodal Analgesia, and Group F served as the
intervention group and received SIFI Block.

The sample size was calculated using STATA 10 with a
5% alpha error and 80% power, based on prior data
showing mean oxycodone consumption of 61.4 + 15.8
mg in the control group and 40.0 + 10.0 mg in the FICB
group, assuming a common standard deviation of 2. A
minimum of 30 patients/group (total 60) was required,
accounting for a 20% dropout rate.

Patients were excluded if they had spinal abnormalities
affecting spinal anesthesia, refused participation, had
bleeding disorders or coagulopathy, an infection at the
injection site, or a known allergy to local anesthetics.
Additional exclusions included multiple fractures
complicating pain assessment, neuromuscular disorders
altering pain  perception, significant cognitive
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impairment affecting pain reporting, preoperative long-
acting opioid use impacting analgesic outcomes, or
failed spinal anesthesia requiring conversion to general
anesthesia.

Postoperative data collection was performed at
structured time points to ensure a comprehensive
assessment of pain control and functional recovery. Data
were recorded every 15 minutes during the first hour in
the Post-Anesthesia Care Unit (PACU), followed by
every two hours for the first 12-24 hours
postoperatively.

The primary outcome was to compare total opioid
consumption between the two groups measured as the
cumulative amount of morphine (mg) administered
within the first 24 hours postoperatively.

The secondary outcomes included multiple parameters
to assess postoperative pain management, functional
recovery, and safety.

Time to first opioid request (on-demand analgesia for
breakthrough pain): The duration from the surgery
completion to the initial request for 1V morphine
administration was recorded.

Postoperative pain assessment: Pain intensity was
measured using the Visual Analog Scale (VAS) at
structured time points. VAS scores were documented
every 15 minutes during the first hour in the Post-
Anesthesia Care Unit (PACU), followed by every two
hours for the first 12 hours postoperatively and then at
24 hours post-surgery. Visual Analog Scale (VAS) is a
10-cm linear scale, with 0 cm representing “no pain” and
10 cm indicating “worst possible pain.” A single-blind
observer recorded the VAS scores at specified intervals.
If a patient reported a VAS score of >3, a rescue dose of
IV morphine (3 mg) was administered. Suppose the VAS
score remained >5 after the initial dose; an additional 2
mg of 1V morphine was given. If, after the second dose,
the VAS score remained >5 in Group F, the block was
deemed unsuccessful, and the patient was excluded from
the study.

Onset of ambulation: Defined as the ability to walk
independently or with assistive devices, the time to the
first successful ambulation attempt will be assessed for
both groups.

Complications related to the nerve block: Patients were
closely monitored for any postoperative complications,
including hematoma, hypotension, bradycardia, and
PONV, and were systematically recorded within the first
24 hours postoperatively. If hypotension occurred,
defined as a drop in blood pressure by >20% from
baseline, it was managed with titrated doses of IV
ephedrine (10-30 mg diluted in 10 mL of normal saline
0.9%) and administered as needed. In cases of
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bradycardia (heart rate <60 bpm) accompanied by signs
of poor perfusion, IV atropine (0.5 mg) was
administered. If postoperative nausea and vomiting
(PONV) occurred, IV ondansetron (4 mg diluted in 10
mL of normal saline 0.9%) was administered gradually
over 10 minutes to prevent further discomfort.

All patients underwent preoperative assessment, during
which they were instructed to fast for eight hours before
surgery. Upon arrival at the operating theatre,
intravenous (IV) access was established under strict
aseptic conditions, and Lactated Ringer's solution was
infused at a rate of 10 mL/kg to maintain adequate
intravascular volume. Sedation was administered using
titrated increments of 1V midazolam (1 mg per dose) and
fentanyl (50 pg per dose) to ensure patient comfort
before spinal anesthesia. Continuous hemodynamic
monitoring was performed throughout the surgical
procedure using non-invasive blood pressure (NIBP),
heart rate (HR), electrocardiogram (ECG), and pulse
oximetry (SpO2) to ensure patient safety and stability.

2.1. Spinal Anesthesia Protocol

Spinal anesthesia was performed under strict aseptic
conditions with a 25-gauge Quincke spinal needle at the
L3-L4 or L4-L5 intervertebral space. A volume of 2-2.5
mL of 0.5% heavy bupivacaine was given, with the dose
adjusted according to the patient's height to achieve an
optimal spread of anesthesia. Additionally, 25 pg of
fentanyl was added to increase analgesic efficacy and
prolong sensory blockade. The beginning of the sensory
block was confirmed by establishing a loss of sensation
using a cold sensation test with an ice pack. It was noted
to ensure an adequate block level prior to surgical
incision that the highest dermatome level at which the
patient could not feel the cold stimulus was recorded.
The surgeon was allowed to start the operation when an
appropriate block level of sensitivities was established.
The patient was excluded from the study in case of
failure of spinal anesthesia and performance of general
anesthesia to avoid bias in postoperative analgesia and
opioid consumption results.

2.2. Group C (Multimodal Analgesia
Protocol)

The drug prophylaxis with multi-modal analgesia was
thus given to Group C pre-operatively with optimized
pain management on the principle of minimum opioid
intake. Oral premedication was prescribed with 75 mg
pregabalin and 200 mg oral celecoxib one hour pre-
operatively, while 1 gm intravenous paracetamol was
administered, followed by a repeat every six hours up to
the first postoperative 24 hours. Intravenous ketorolac 30
mg was then given every six hours to enhance analgesia
further. Care was taken not to exceed a total daily dose
of 120 mg. Intravenous morphine 3 mg was given at the
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end of the surgery to provide immediate postoperative
analgesia. On the second postoperative day, all patients
were switched to oral paracetamol 500 mg every six
hours as their main analgesic agent.

2.3. SIFI Block (Group F)

Following surgery, patients in Group F received an
ultrasound-guided suprainguinal fascia iliaca (SIFI)
block using the technique originally described by
Hebbard (2011). The patient was positioned supine with
the hip extended to facilitate anatomical landmark
identification and optimal ultrasound imaging. The
anterior superior iliac spine (ASIS) was palpated, and a
high-frequency linear ultrasound probe was positioned
just inferior and medial to the ASIS, perpendicular to the
inguinal  ligament—a commonly  recommended
orientation for enhanced visualization. In patients with
higher body mass index (BMI), a low-frequency curved
ultrasound probe was used to ensure deeper tissue
penetration and optimal imaging quality. A 22-gauge, 4-
inch echogenic needle was introduced in-plane under
real-time ultrasound guidance. As the needle was
advanced, tactile resistance loss was encountered upon
piercing the fascia iliaca, followed by entry into the
iliacus muscle beneath. This technique ensures optimal
anesthetic spread and effective blockade of the femoral,
obturator, and lateral femoral cutaneous nerves.

Upon the penetration of fascia iliaca, confirmation of the
typical "pop" was noticed. The needle was then partially
retracted and redirected at the outer edge of the iliacus
muscle. A volume of 1-2 mL of saline or local anesthetic
was then injected to verify proper placement, as
evidenced by the appropriate spread between the fascia
iliaca and the iliacus muscle. After confirmation of
satisfactory spread, 40 mL of 0.25% bupivacaine was
injected in divided doses using intermittent aspiration to
prevent intravenous injection. The injection was placed
to direct the local anesthetic upward, which allows
separation between the iliacus muscle and the fascia
iliaca and, thus, adequate spreading of the anesthetic.
The skin was prepared prior to performing the block with
chlorhexidine or povidone-iodine antiseptic solution to
decrease the risk of infection. It was done in complete
asepsis. This ensured that the patient's safety was
addressed and followed with the best clinical practice.

2.4. statistical analysis

Data were analyzed using IBM SPSS Statistics Version
22.0. Numerical variables were reported as mean *
standard deviation (SD) for normally distributed data
and median (interquartile range, IQR) for non-normally
distributed data, while categorical variables were
presented as frequency and percentage. The independent
t-test was used for normally distributed numerical
comparisons, the Mann-Whitney U test for non-normally
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Figure 1. Ultrasound-Guided Suprainguinal Fascia lliaca Block (SIFI)

Representative ultrasound images demonstrating the suprainguinal fascia iliaca block (SIFI)
technique. (A) Pre-injection ultrasound scan depicting the anatomical structures prior to local
anesthetic administration. (B) Post-injection ultrasound scan illustrating the diffusion of local
anesthetic within the fascia iliaca compartment, effectively targeting the femoral, obturator, and lateral

femoral cutaneous nerves.

t-test was used for normally distributed numerical
comparisons, the Mann-Whitney U test for non-normally
distributed data, and the chi-square (y?) test for
categorical variables. Kaplan-Meier survival analysis
assessed the time to first rescue analgesia, with group
differences evaluated using the log-rank test. A p-value >
0.05 was considered non-significant, p = 0.05 was

significant, and p < 0.01 was highly significant.

3. RESULTS

The study included a total of 60 patients, who were
randomly assigned into two equal groups (Group C and
Group F, n = 30 each). There were no statistically
significant differences in demographic and baseline

Group F compared to Group C (P < 0.001). Patients in
Group C required an average of 6.97 + 0.81 mg of
morphine, while those in Group F consumed only 4.20 +
0.89 mg.

The time to first rescue analgesia was significantly
longer in Group F compared to Group C (P < 0.001).
Patients in Group C required their first rescue dose at
4.13 + 0.73 hours, whereas Group F experienced a
significantly delayed Postoperative pain perception,
assessed using the Visual Analog Scale (VAS-10),
showed significant differences between the two groups
at multiple time points (P < 0.001) (Table 2, Figure 4).
During the first six hours postoperatively, patients in
Group C experienced significantly higher VAS scores
compared to Group F at 30 minutes, 45 minutes, 60
minutes, 2 hours, and 6 hours (P < 0.001 for all
comparisons). Beyond the six-hour mark, VAS scores
remained slightly higher in Group C; however, the

characteristics between the two groups
(P> 0.05) (Table 1). The mean age was

Table 1: Comparative demographic characteristics

62.67 + 6.28 years in Group C and eLEIEEELE S Group F P-value
62.17 + 6.73 years in Group F (P = (n=30)
0.767). Tl?le dl;Stt”bUt'OPhOf sex Was(f;)'so Age (years) 62.67+6.28 | 62.17+6.73 | 0.767
comparable between the groups (P = :
0.435), as was the body mass index Gender: Female 15 (50.0%) 19 (63.3%) 0.435
(BMI) (P = 0.870). Additionally, the Male 15 (50.0%) | 11(36.7%)
ASA  classification was evenly | BMI (kg/m?) 26.83+3.98 | 27.14+3.86 | 0.870
distributed between ASA 1, 11, and 1117 g1 10(33.3%) | 9(30.0%) | 1.000
patients, with no significant differences
between the groups (P = 1.000). ASAII 16 (53.3%) | 18 (60.0%)

ASAIII 4 (13.3%) 3(10.0%)

Total opioid consumption within the
first 24 hours was significantly lower in

Data Presented as mean + SD or n (%); P < 0.05 considered as significant
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differences were not statistically significant (P > 0.05).  Although Group C exhibited higher rates of hypotension,
At 24 hours postoperatively, pain scores between the two bradycardia, and postoperative nausea and vomiting
(PONV) compared to Group F, none of these

Table 2: Comparative Postoperative VAS Scores differences reached statistical significance
E———— P-val (P > 0.05, Table 3). Slmllarly, the |nc_|dence
ime Foin Gr‘:”p © vaie of hematoma, hypotension, bradycardia, and
(n = 30) PONV was higher in Group C, but the
VAS (30 min) | 1(0-2) 0 (0-0) <0.001* differences remained non-significant.
VAS (45 min) | 2 (2-3) 0 (0-1) <0.001*
VAS (60 min) | 3 (2-3) 0 (0-0) <0.001* 4 DISCUSSION
VAS (2 hours) | 2 (1-3) 1(0-1) < 0.001* This study aimed to evaluate the efficacy of
VAS (6 hours) | 3 (3-4) 2 (2-2) <0.001* ultrasound-guided suprainguinal fascia iliaca
} i (SIFI) block compared to multimodal
:]/oAuSrS()24 3.5 (3-5) 3(3-5) 0.567 intravenous analgesia in patients undergoing

bipolar hip hemiarthroplasty (BHA). Our
findings demonstrate that SIFI block

Table 3: Postoperative complications. significantly reduced total opioid

Comolication P-value consumption within the first 24 hours
P Group C Group F postoperatively, prolonged the time to first
- (n=30 n =30 B rescue  analgesia, and  lowered

Data presented as mean (Range); *Significant at P < 0.001

Hematoma 2 (6.7%) 1(3.3%) 1.000 postoperative pain scores. Furthermore,
Hypotension 5 (16.7%) 3(10.0%) 0.706 while no significant difference in the onset
Bradycardia 5 (16.7%) 1(3.3%) 0195 of ambulation was obs_erved between the
two groups, patients in the SIFI group

PONV 9 (30.0%) 3 (10.0%) 0.104 experienced fewer opioid-related ~side
effects, albeit not to a statistically significant

VAS Scores at Different Time Points extent. The superior analgesic effect

3.5 W Group C observed in the SIFI group can be attributed

== CSiweP to its ability to target the femoral, obturator,

o and lateral femoral cutaneous nerves, which
25| play a crucial role in hip innervation. These

o findings are consistent with the growing
g20f body of evidence now available that supports
) regional anesthesia techniques as an integral
=L component of multi-modal pain management
1.0} approaches. The most important result of the
study is the statically lower total opioid

051 consumption within the first 24 h following

0.0 surgery in Group F (SIFI Block) compared to

’ & & & Group C (Multimodal Analgesia), with a p-

o & & value of less than 0.001. This is a sign of the

clinical efficiency of the SIFI Block in

Figure 1: VAS Scores at Different Time Points. reducing postoperative opioid consumption,

which has s significant implications for

enhanced recovery pathways and opioid stewardship

in perioperative care. These findings are in

concordance with many previous studies that highlight

groups were comparable, with no significant differences the opioid-sparing effect of FICB in orthopedic
observed (P > 0.05). surgery.18 Desmet et al. (2017) demonstrated that
The mean time to ambulation was 20.67 + 5.71 hours in S”_:I. block is as.sociated With. significantly .reducgd
Group C and 21.47 + 5.76 hours in Group F, with no opioid consumption and uperior postoperative pain
statistically significant difference between the groups (P relief compared with standard multimodal analgesia

= 0.591) after s THA.X® The SIFI Block is a variety of regional
' ' anesthesia techniques that ensure targeted analgesia by
interrupting the nociceptive transmission at the neural
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s Group C
Group F

il

B~ ()] [e2]

Number of Patients

N

o

Complications Among the Studied Groups

discharge.®>®2 The probable reduction in
opioid consumption may further contribute
to early mobilization, reduced incidence of
postoperative ileus, and increased overall
patient satisfaction and trajectory toward
recovery.®% From the health economics
point of view, one can also expect cost
savings with regional nerve blocks such as
SIFI Block by avoiding opioid-related
complications and healthcare  costs
associated with these complications.®¢37
These would include hospital
readmissions, extended lengths of stay, and
increased  numbers  of  additional
interventions because of opioid-induced
adverse effects. In fact, several regional

Hematoma Hypotension Bradycardia
Complications

PONV anesthesia techniques are proven cost-

Figure 2: Complications observed in the two groups

level and, consequently, reducing the need for opioid
analgesics.22?* Local anesthetic regional nerve blocks
have been confirmed by various studies earlier to
uperior postoperative pain relief compared with
standard multimodal analgesia after s

THA. The SIFI Block is a variety of regional anesthesia
techniques that ensure targeted analgesia by interrupting
the nociceptive transmission at the neural level and,
consequently, reducing the need for opioid
analgesics.?®?! Local anesthetic regional nerve blocks
have been confirmed by various studies earlier to
decrease postoperative opioid consumption and its side
effects.???® For instance, Krosch et al. (2024) and
Winoker et al (2022).%* 2> established that peripheral
nerve blocks markedly decrease the need for opioids and
enhance patient satisfaction while minimizing opioid-
related complications like postoperative nausea and
vomiting, and respiratory depression. The clinical
significance of opioid reduction is not limited to the
period of immediate postoperative recovery. Opioid-
induced side effects include ileus, cognitive dysfunction,
and delayed ambulation; all of them impede
rehabilitation and prolong the stay in hospitals.?® The
SIFI Block contributes to an improved functional
outcome with reduced opioid dependence, hence
advocating the concepts of multimodal analgesia, which
has always called for opioid-sparing techniques.?”-? This
becomes all the more important in light of the ongoing
opioid crisis, wherein excessive opioid exposure during
the postoperative period can predispose patients to long-
term dependence and abuse.?®% Additionally, the SIFI
Block could be included as part of the routine
management for perioperative pain, meeting all the
criteria of the ERAS recommendation for opioid
minimization to enhance early recovery and
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effective by various studies and thus see
routine application in  perioperative
care.383°

The time to first rescue analgesia being significantly
longer in Group F (11.48 + 1.13 hours) compared with
Group C (4.13 £ 0.73 hours) (P < 0.001) underlines the
higher efficacy of the SIFI Block in prolonging
postoperative analgesia. This finding is particularly
relevant in the context of enhanced recovery after
surgery protocols, where optimization of pain
management plays a very important role in improving
clinical outcomes. A delayed need for rescue analgesia
provides the clinical advantage of improved patient
comfort, less frequent pain-related nursing interventions,
and thus increased overall patient satisfaction,.°
Moreover, avoiding the significant early onset of
postoperative pain will limit the risk of central
sensitization, known to play a determining role in the
progression from acute to chronic postsurgical pain.*
Our findings further support the added value of the SIFI
Block compared with only multimodal systemic
analgesia, showing, in this sense, a clear benefit from
regional anesthesia techniques in prolonging effective
analgesia. Prolonged pain relief with the block decreases
opioid consumption and contributes to a more stable
hemodynamic profile by the attenuation of sympathetic
activation secondary to pain.*?#3 This is particularly
advantageous in populations that are prone to opioid-
related side effects, such as elderly patients or those with
inherent respiratory compromise. Moreover, the
prolonged duration of analgesia has important
implications for postoperative rehabilitation. Effective
pain control is a cornerstone of early mobilization and
physiotherapy, both of which are important components
of accelerated recovery pathways.* Patients who
experience prolonged analgesia with regional techniques
may show better adherence to rehabilitation protocols,
thereby reducing the risk of complications such as

Open access attribution (CC BY-NC 4.0)


https://www.apicareonline.com/index.php/APIC

Fahmy NMA, et al

thromboembolism, pulmonary infections, and joint
stiffness.”®> Moreover, the possibility of an easier
recovery process enabled by prolonged regional
analgesia may also result in shorter lengths of hospital
stay and decreased costs of care.*6

The high reduction in VAS scores at all time points
within the first six postoperative hours in Group F (P <
0.001) underlines that SIFI Block is effective in
providing superior early analgesia compared to a multi-
modal regimen alone. This finding is especially relevant
since a well-established correlation exists between early
postoperative pain intensity and long-term surgical
outcomes. Poorly controlled pain in the immediate
postoperative period may be provocative of exaggerated
neuroendocrine stress responses leading to increased
systemic inflammation, immunosuppression, and risk of
complications, including delayed wound healing and
cardiovascular instability.*” Severe acute pain is a well-
recognized risk factor for the development of CPSP, and
central sensitization plays an important role in the
transition of pain from acute injury to chronic status.*4°
By effectively reducing early pain, the SIFI Block may
thus reduce these risks and contribute to a smoother
postoperative trajectory.>*5! Despite its robust initial
analgesic effect, the progressive convergence of pain
scores between the groups beyond the six-hour mark,
with no statistically significant difference by 24 hours (P
= 0.567), suggests a time-limited benefit. Similarly,
Khan et al. (2021) demonstrated that FICB reduced
postoperative pain scores and opioid intake after hip
arthroplasty, reinforcing the efficacy of regional
anesthesia. Madubishi et al. (2016) compared FICB with
intravenous fentanyl, reporting that patients in the FICB
group had significantly lower VAS scores and required
fewer rescue analgesic doses.5? 5 This supports our
finding that regional anesthesia contributes to prolonged
pain relief and a reduction in breakthrough pain
episodes. Moreover, Gola et al. (2021) evaluated opioid
consumption in THA patients, concluding that FICB
significantly decreased opioid intake and improved pain
management compared to PCA-based analgesia.®*
Conversely, Bang et al. (2016) reported no significant
difference in pain scores between FICB and non-FICB
groups when all patients received PCA, suggesting that
the efficacy of regional anesthesia may depend on the
overall analgesic regimen used.5® Our findings also align
with those of Wang et al.®® who demonstrated that
patients receiving ultrasound-guided SIFI  block
exhibited lower pain scores at rest and during movement,
with reduced fentanyl consumption over 48 hours
following total hip arthroplasty. This further confirms
the effectiveness of SIFlI block in enhancing
postoperative  analgesia and  reducing  opioid
dependency. While the SIFI Block is considered highly
effective for pain management during the early
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postoperative period, this often wears out with time, and
an overall multimodal analgesic approach has to be
incorporated to ensure adequate pain control.5 The
transient nature of this block emphasizes the need for
strategies aimed at prolonging its duration, particularly
in surgeries associated with prolonged postoperative
pain.

The absence of a statistically significant difference in
time to ambulation between the two groups (P =
0.591) would suggest that while the SIFI
Block significantly enhances  early  postoperative
analgesia, it does notequatetoa measurable
improvement in early functional recovery. This finding
highlights the complex interplay between pain control
and mobility, reinforcing the notion that postoperative
ambulation is influenced by multiple factors beyond
analgesia alone.>® One possible explanation for similar
ambulation times may be related to surgical stress and
physiological responses to trauma. Even in the setting of
adequate pain control, systemic inflammatory responses
and autonomic dysfunction subsequent to surgery
contribute to delayed mobilization.® Surgical stress is
associated with high levels of pro-inflammatory
cytokines, altered muscular function, and fluid shifts that
may negatively affect a patient's ability or desire to
ambulate early.®® Furthermore, in many instances,
patient-specific psychosocial factors, such as fear of
movement due to pain and phobia of complications,
contribute to the avoidance of movements irrespective of
sufficient analgesia.®* Another important determinant
relates to the effects of standardized rehabilitation
programs. Early mobilization, at a fixed time
postoperatively, regardless of pain, is an institutionalized
feature of postoperative care in many of the enhanced
recovery after surgery programs.®2¢* The uniformity of
these protocols across both groups may have minimized
the potential impact of superior analgesia on actual time
to ambulation. Moreover, healthcare provider
encouragement, physiotherapy support, and institutional
mobility guidelines likely played a role in maintaining
similar ambulation timelines between the two groups.

Our results that postoperative complications such as
hypotension, bradycardia, and postoperative nausea and
vomiting (PONV) were slightly higher in Group C than
in Group F, although not statistically significant (P >
0.05), provide important insights into the potential
advantages of regional anesthesia techniques in
mitigating systemic side effects. The lower incidence of
these complications in Group F may be attributed to the
reduced opioid consumption associated with the SIFI
Block, aligning with existing literature that links opioid
use to increased risks of PONV, respiratory depression,
and hemodynamic instability. Opioids exert their effects
by binding to central and peripheral opioid receptors,
leading to nausea and vomiting via stimulation of the
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chemoreceptor trigger zone, as well as causing
vasodilation and bradycardia due to their sympatholytic
properties.55 Therefore, the SIFI Block, by reducing
opioid requirements, may also contribute to a more
stable perioperative physiological profile. The mild
reduction in bradycardia and hypotension in Group F
also indicates that the SIFI Block did not result in
significant autonomic  disturbances-an  important
consideration in the evaluation of safety for regional
anesthesia techniques.®” Unlike neuraxial anesthesia,
which can cause severe hypotension due to sympathetic
blockade, peripheral nerve blocks tend to exhibit a more
favorable hemodynamic profile because they provide
regional analgesia without widespread autonomic
suppression.®8% In fact, this finding is particularly
important in high-risk populations such as elderly
patients and those with multiple comorbidities
undergoing major orthopedic procedures such as hip
hemiarthroplasty. Patients tend to develop perioperative
cardiovascular instability associated more so with
advanced age that encompasses a stage of autonomic
dysregulation along with hypertension or pre-existing
heart ischemic disorders. By offering effective analgesia
while preserving hemodynamic stability, the SIFI Block
emerges as a potentially safer alternative to more
systemic analgesic approaches.”™

5. LIMITATIONS

Despite its strengths, this study has several limitations
that must be acknowledged. The sample size was
relatively small, with only 60 patients, which, while
sufficient to detect differences in pain scores and opioid
consumption, may limit the generalizability of the
findings to broader populations. Future studies with
larger cohorts are necessary to validate these results.
Additionally, this study was conducted at a single
tertiary care center, meaning that variations in surgical
technique, anesthetic management, and rehabilitation
protocols could impact the external validity of the
findings. Another limitation is the short-term follow-up,
as the study focused solely on pain outcomes within the
first 24 hours postoperatively, preventing the assessment
of long-term functional recovery and potential chronic
pain development. Lastly, the study was not double-
blinded, meaning that both patients and healthcare
providers were aware of the intervention received, which
may have introduced bias in pain score reporting. Future
studies incorporating multicenter designs, larger sample
sizes, longer follow-up durations, and blinding protocols
would strengthen the evidence base and further refine
postoperative pain management strategies.

6. CONCLUSION
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This study considerably supports the application of
ultrasound-guided suprainguinal fascia iliaca block as an
effective and opioid-sparing alternative to multimodal
intravenous analgesia after hip hemiarthroplasty. Our
results showed that SIFI block significantly decreased
total opioid consumption, prolonged the time to first
rescue analgesia, and reduced postoperative pain scores
in the first 24 hours after surgery.
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