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Purpose: The aim of this study was to observe the intraoperative and postoperative analgesic effects of suprainguinal fascia iliaca
compartment block (SFICB) combined with sciatic nerve block (SNB) in patients undergoing total hip arthroplasty (THA).
Patients and Methods: Eighty-seven THA patients were randomly assigned to three groups: general anesthesia (Group C), general
anesthesia with SFICB (Group F), and general anesthesia with SFICB and SNB (Group F+S). Numeric Rating Scale (NRS) scores
were used to evaluate pain levels at rest and during activity at various postoperative time points. The secondary outcomes included
heart rate (HR), mean arterial pressure (MAP), intraoperative sufentanil consumption, number of effective presses on the analgesic
pump, rescue analgesic administration, postoperative nausea and vomiting, and serum levels of IL-18 and TNF-a.

Results: NRS scores were significantly lower in Groups F and F+S compared to Group C at different postoperative time points both at
rest and during activity (P<0.05). Intraoperative sufentanil consumption, the number of effective presses on the analgesic pump, rescue
analgesic administration, and postoperative nausea and vomiting were lower in Groups F and F+S compared to Group C (P<0.05).
There were also significant differences in sufentanil consumption and the number of effective presses on the analgesic pump between
groups F and F+S (P<0.05). The expression levels of IL-1p and TNF-a were lower in groups F and F+S compared to group C (P<0.05)
at specific time points.

Conclusion: The application of ultrasound-guided SFICB combined with SNB for total hip arthroplasty can provide more compre-
hensive analgesia, reduce postoperative NRS scores, alleviate haemodynamic fluctuations, decrease opioid drug use, and reduce the
serum levels of inflammatory factors, especially when combined with SNB.
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Introduction

With the accelerated progression of global ageing, the incidence of hip fractures in elderly individuals is increasing. Early
implementation of total hip replacement (THA) is a common method for treating hip fractures.' THA surgery can cause
substantial trauma, excessive bleeding, and complications.> ™ Intraoperative and postoperative pain can induce strong stress
responses in the body, leading to the release of many inflammatory factors. These factors may cause central sensitization and
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lower pain thresholds, exacerbating postoperative pain.’ Postoperative pain can hinder early mobilization, increase the
duration of bed rest, and increase the incidence of deep venous thrombosis, atelectasis pneumonia, pressure ulcers, and
even chronic pain.® Therefore, reducing intraoperative pain is particularly important for perioperative safety and rapid
postoperative recovery. However, patients who undergo THA are often elderly individuals with multiple underlying medical
conditions. Organ decline and decreased medication tolerance increase the perioperative risks associated with simple
analgesics.” Multimodal analgesia is an effective strategy for reducing adverse reactions caused by single drugs or methods.*’
Nerve blockade, a common form of multimodal analgesia, provides excellent intraoperative and postoperative analgesic
effects by reducing the expression levels of inflammatory factors and decreasing the occurrence of postoperative
complications.'®™* Numerous studies have shown that fascia iliaca block (FICB) applied to patients with hip fractures can
reduce patient demand for opioid drugs during the perioperative period and alleviate postoperative pain.'> "> However,
compared with infrainguinal FICB, suprainguinal FICB (SFICB) has been shown to increase the success rate of blocking the
lateral cutaneous nerve in the thigh, which provides better postoperative analgesics for hip arthroplasty surgeries.'® Currently,
there are few reports on the use of SFICB combined with SNB for analgesia in THA patients. This study aimed to observe the
perioperative analgesic effect of ultrasound-guided SFICB combined with SNB for THA to provide a reference for its
application in such surgeries.

Materials and Methods

Study Design

This single-centre, prospective, double-blind, and randomized controlled trial was reviewed and approved by the Ethics
Committee of the First Affiliated Hospital of Gannan Medical University (project number: LLSC-2021082401) and registered
in the Chinese Clinical Trial Registry (ChiCTR2100050375]|http://www.chictr.org.cn/, date of registration: 26/08/2021). All
procedures performed in the study were in accordance with the ethical standards of the Declaration of Helsinki (1964) and its

later amendments or comparable ethical standards. All enrolled patients signed informed consent forms.

Study Population
Before randomization, all participants were informed about the potential benefits and risks of this study as well as
alternative options and signed informed consent forms.

Inclusion Criteria
(1) aged 6075 years, undergoing total hip arthroplasty; (2) American Society of Anesthesiologists (ASA) classification
I-III; (3) body mass index (BMI) of 18 kg/m2—24 kg/m?; and (4) provided informed consent.

Exclusion Criteria

(1) coagulation disorders; (2) infection at the puncture site; (3) communication difficulties or mental disorders that hinder
cooperation; (4) allergy to the local anaesthetics used in this trial; (5) long-term use of analgesic drugs; (6) peripheral
nervous system diseases involving the lower limbs; and (7) refusal to participate in the trial.

Patients were excluded after randomization and before analysis in the following cases: (1) surgery time >3 h;
(2) failed nerve blockade or local anaesthetic toxicity; (3) request to withdraw from the trial; (4) incomplete postoperative
data collection; and (5) the occurrence of adverse drug reactions or wound infections or the need for reoperation for other
reasons after the surgery.

Sample Size Calculation

The primary outcome measure of this trial was the postoperative Numeric Rating Scale (NRS) score. Based on the pilot
study results, the sample size was calculated multiple times using the mean and standard deviation of the difference
between the postoperative NRS score and the preoperative NRS score at different time points in the three groups of THA
patients. The maximum sample size was selected to ensure that the differences in NRS scores at each time point were
statistically significant. The mean differences in NRS scores (at rest) between the SFICB combined with SNB group,
SFICB group, and control group were 3.00, 3.67, and 4.00, respectively, with standard deviations of 0.82, 0.94, and 0.94,
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respectively. Using a two-tailed test (a=0.05 and p=0.10) and PASS 15.0 software, the sample size for each group was
calculated to be 23 patients. Considering a dropout rate of 20%, each group required 29 patients, for a total of 87 patients.

Randomization and Blinding

The random number generator in SPSS 25.0 software was used for randomization. A fixed random seed of 20210801 was
set, and random numbers were assigned to each subject via a uniform random function. The subjects were subsequently
divided into 3 groups in the order of the generated random numbers, with equal sample sizes. The grouping information
was written down and placed in an opaque envelope, and a code was written on the outside of the envelope, which was
sealed and handed to the researchers. After the subjects entered the study, they were individually numbered, and the
envelope with the corresponding number was opened to assign the subjects to their respective groups according to the
allocation information inside the envelope. Patients knew their assigned numbers but not the group allocation. The
randomization process was conducted by a research administrator who was not involved in the trial. The nerve blockade
procedures were performed by the same anesthesiologist who was not involved in the study, based on the envelope group
allocation information. The surgeries were performed by the same primary surgeon. Patients, responsible anaesthesiol-
ogists, other members of the medical team, and the researchers responsible for patient recruitment, data collection, and
follow-up assessments were unaware of the group assignments. To ensure patient safety, in the event of an emergency
situation (such as a severe adverse event) that poses a serious threat to the subject’s safety and when it is necessary to
know the subject’s allocation, authorized designated personnel will unblind individual subjects by following the
procedures specified in the protocol, as outlined in the emergency unblinding process, for the purpose of case exclusion.

Anaesthesia Method

Upon entering the preoperative anaesthesia room, the patients underwent routine monitoring of blood pressure (BP),
oxygen saturation (SpO,), heart rate (HR), and cardiac activity via electrocardiography (ECG). Venous access was
established, and radial artery cannulation was performed under local anaesthesia. All three groups of patients in the
operating room were administered sufentanil (Yichang Renfu Pharmaceutical Co., Ltd) at a dose of 0.15 pg/kg and
midazolam (Jiangsu Enhua Pharmaceutical Co., Ltd) at a dose of 0.03 mg/kg.

Group F underwent ultrasound-guided SFICB. The patient was placed in the supine position, and after routine
sterilization and draping, a 5—10 MHz high-frequency linear array ultrasound probe was positioned at the anterior superior
iliac spine on the affected side, with the other end directed towards the patient’s navel. The probe was slightly moved to find
the clearest ultrasound image and the optimal needle entry position. Ultrasound revealed that the anterior superior iliac
spine, iliac muscle, iliopsoas fascial space, transversus abdominis, and internal oblique muscles were visible (Figure 1a).
The deep circumflex iliac artery was identified, and a 22G nerve block needle was inserted into the iliopsoas fascial space.
After negative blood aspiration, 30 mL of 0.25% ropivacaine was injected in multiple increments. Under ultrasound
guidance, the local anaesthetic was injected to separate the iliopsoas fascia from the iliac muscle (Figure 1b).

Patients in Group F+S underwent ultrasound-guided SFICB combined with SNB. SFICB was performed first via the
aforementioned method. The sciatic nerve block was performed via a subgluteal approach. The patient was positioned in
a lateral decubitus position with the affected limb on top and the hip and knee flexed. The convex array ultrasound probe
was placed horizontally over the greater trochanter of the femur and ischial tuberosity, with the gluteus maximus, greater
trochanter, ischial tuberosity, and sciatic nerve visible on the ultrasound image (Figure 1¢). When the needle tip was close
to the target position, the assistant was asked to aspirate the fluid, and if no blood was observed, 20 mL of 0.375%
ropivacaine was injected.

Blockade Effect Assessment

Thirty minutes after the nerve blockade procedure was completed, the blockade effect was assessed by an anaesthesiol-
ogist who was unaware of the group assignments. Skin punctures were made on the anterior and lateral aspects of the
thigh, as well as on the posterior aspect of the thigh, to assess sensory blockade. If the skin in the blocked area was numb,
successful blockade was indicated; otherwise, the patient was excluded.
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Figure | Ultrasound guided SFICB and SNB images. (a) Before drug injection under ultrasound-guided SFICB. (b) After drug injection under ultrasound-guided SFICB.
(c) SNB image under ultrasonic guidance.

Notes: The blue shaded zone represents the diffusion area of ropivacaine, the red zone represents the artery.

Abbreviations: ASIS, anterior inferior iliac spine; IM, iliac muscle; FIC, iliac fascia space; IOM, abdominal oblique muscle; TAM, transverse abdominal muscle; LA, local
anaesthetic; GT, greater trochanter; IB, ischial tubercles; GM, gluteus maximus; SN, sciatic nerve.

Anaesthesia Management

Anaesthesia Induction

Anaesthesia was induced via sequential intravenous injection of sufentanil (batch number: H20054171, Yichang Renfu
Pharmaceutical Co., Ltd., 1 mL: 50 pg/kg) at a dose of 0.3 pg/kg, etomidate (batch number: H20020511, Jiangsu Enhua
Pharmaceutical Co., Ltd., 10 mL: 20 pg) at a dose of 0.3 mg/kg, and rocuronium bromide (batch number: H20093186,
Zhejiang Xianju Pharmaceutical Co., Ltd., 5 mL: 50 mg) at a dose of 0.6 mg/kg. After endotracheal intubation,
mechanical ventilation was initiated, with a respiratory rate of 10—16 breaths/minute and a tidal volume of 6-8 mL/kg
to maintain end-tidal carbon dioxide (PetCO2) levels between 35-45 mmHg.

Anaesthesia Maintenance

Propofol was infused at a rate of 4.0-8.0 mg-kg '-h™' via an intravenous pump, with intermittent supplementation of
rocuronium bromide (5—10 mg) and sufentanil (5—10 pg). The bispectral index (BIS) was maintained between 40 and 60.
In the event of bradycardia (HR<50 beats/minute), 0.5 mg of atropine was administered intravenously; for hypotension
(mean arterial pressure (MAP)<55 mmHg), 6 mg of ephedrine was administered intravenously. The intravenous infusion
of anaesthetic drugs was stopped at the end of the surgery.

Postoperative Analgesia

Postoperative analgesia was provided via patient-controlled intravenous analgesia. The analgesic pump solution consisted
of 100 pg sufentanil + 16 mg ondansetron + 100 mL normal saline. The background infusion rate was set at 2 mL/h, with
a bolus dose of 2 mL and a lockout time of 15 minutes. If the NRS score at rest was greater than 4, rescue analgesia was
administered intravenously with 50 mg tramadol.

Outcome Variables

Primary Outcomes

NRS scores at rest and during movement at 6 h, 12 h, 24 h, and 48 h after surgery for all three groups of patients (0: no
pain, 1-3: mild pain, 4-6: moderate pain, 7—10: severe pain) were determined.

Secondary Outcomes

HR and MAP were evaluated at admission (Ty), 10 minutes after the completion of anaesthesia (T,), 5 minutes after the start of
surgery (T,), and at the end of surgery (T,) for all three groups of patients. The amount of sufentanil used during surgery, the
number of effective presses on the analgesic pump within 24 hours after surgery, the number of patients requiring rescue
analgesia after surgery, and the incidence of local anaesthetic toxicity and postoperative nausea and vomiting were evaluated
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for all three groups of patients. Finally, the levels of IL-18 and TNF-a in serum at admission (Ty), 30 minutes after the start of
surgery (T3), and at the end of surgery (T,) for all three groups of patients were measured.

Serological Indicator Determination

Peripheral venous blood samples of 4 mL were collected from the patients at admission, 30 minutes after the start of
surgery, and at the end of surgery. The samples were immediately transferred into nonanticoagulant tubes and centrifuged
at 3000 x g for 5 minutes to obtain the serum. The serum was stored at —80°C for subsequent testing. Serum IL-1p and
TNF-a concentrations were measured via enzyme-linked immunosorbent assay (ELISA). ELISA kits for IL-1B and TNF-
o from Andy Gene Biotechnology Co., Ltd. were used according to the manufacturer’s instructions, and the optical
density (OD) values were read at 450 nm via an ELISA reader (Thermo Fisher). A standard curve was plotted with the
concentrations of the standard samples on the x-axis and the OD values on the y-axis. The corresponding IL-13 and TNF-
o concentrations in each serum sample were calculated by comparing their OD values to those of known standards.

Statistical Analysis

The data collected in the study were processed and analysed via SPSS 25.0 statistical software. Normally distributed
continuous data are expressed as the mean =+ standard deviation, and one-way analysis of variance was used for
intergroup comparisons, followed by Bonferroni correction for pairwise comparisons. Nonnormally distributed contin-
uous data are expressed as the median (M) and interquartile range (IQR), and the Kruskal-Wallis H-test was used for
intergroup comparisons. Categorical data are presented as the number of patients, and Pearson’s chi-square test or
Fisher’s exact test was used for intergroup comparisons, followed by chi-square splitting or Fisher’s exact probability test
for pairwise comparisons. Bonferroni correction was applied to P values during pairwise comparisons. A significance
level of P < 0.05 was considered statistically significant.

Results
A total of 113 patients were assessed for eligibility, with 26 patients excluded (22 patients did not meet the inclusion
criteria, and 4 patients declined to participate in the study). A total of 87 patients ultimately participated in the study. One
patient each from Groups C and F was excluded from the final statistical analysis because the surgical duration exceeded
180 minutes. Additionally, one patient from Group F+S was excluded from the final statistical analysis because of block
failure. In total, statistical analysis was conducted on 84 patients (Figure 2).

There were no statistically significant differences in gender, age, ASA classification, BMI, diagnosis, and duration of
surgery among the three groups (Table 1).

Primary Outcomes

Compared with those of patients in Group C, the NRS scores of patients in Group F and F+S decreased at all
postoperative time points during rest or activity (P<0.05); compared with those of patients in Group F, the NRS scores
of patients in Group F+S decreased at all postoperative time points (P<0.05), as shown in Figure 3.

Secondary Outcomes

Compared with those of patients in Group C, the MAP and HR of patients in Groups F and F+S decreased at T, (P<0.05)
(Figure 4). Compared with that in Group C, the amount of sufentanil used during surgery was lower in Groups F and F+S
(P<0.05); compared with that in Group F, the amount of sufentanil used during surgery was lower in Group F+S group
(P<0.05). Moreover, the number of effective presses on the analgesic pump within 24 hours after surgery was lower in
Groups F and F+S than in the C group (P<0.05). Additionally, compared with that in Group F, the number of effective
presses on the analgesic pump within 24 hours after surgery decreased in Group F+S (P<0.05). The number of patients
requiring rescue analgesia within 24 hours after surgery was lower in Group F+S than in Group C (P<0.05) (Table 2). In
addition, the expression levels of IL-1B and TNF-a in patients in the C group were significantly greater at T; and T4 than
at To, (P<0.05). At T; and Ty, the expression levels of IL-1f and TNF-a in patients in Groups F and F+S were
significantly lower than those in Group C (P<0.05) (Figure 5).
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Assessed for eligibility(n=113)

Enrollment
Excludes(n=26)
—®| Not meeting inclusion criteria(n=22)
Declined to participate(n=4)
Y
Randomized(n=87)
Allocation Allocation
4 4
Group C Group F Group F+S
Follow-u Follow-u
v ’ i
Lost to follow up(n=0) Lost to follow up(n=0) Lost to follow up(n=0)
Operation time(T > 180min) Operation time(T > 180min)(n=1) Operation time(T > 180min)(n=0)
(n=1) Nerve block failure(n=0) Nerve block failure(n=1)
Analysed Analysed

Primary analysed(n=28)

Primary analysed(n=28)

Primary analysed(n=28)

Figure 2 Flow diagram of patient enrolment. There were no significant differences in sex, age, ASA classification, BMI, or duration of surgery among the three patients
(Table 1).

Discussion
In this randomized trial, SFICB provided effective analgesia for total hip arthroplasty, particularly when combined with
SNB, resulting in increased analgesic effects. It reduced intraoperative and postoperative opioid consumption, attenuated

intraoperative hemodynamic fluctuations, and reduced the expression of inflammatory factors. Additionally, it decreased

the incidence of postoperative nausea and vomiting.

Table | Patient Characteristics and Intraoperative Data

Variable Group C Group F Group F+S P
Sex (man/woman) 12/16 9/19 10/18 0.699
AgeY 67.21 492 67.04 £ 4.11 66.29 * 3.62 0.688
ASA(II/1) 0.953
1l 12(42.9%) 12(42.9%) 13(46.4%)

1 16(57.1%) 16(57.1%) 15(53.6%)

BI"II,kg/m2 2198 + 1.61 21.52 = 1.71 21.50 = 1.63 0.469
Surgery type 0.936
Fracture of femoral neck 7(25%) 6(21.4%) 7(25%)

Femoral head necrosis 21(75%) 22(78.6%) 21(75%)

Dutation time,min 7854 £ 1550 | 79.00 £ 15.64 | 78.25 = 13.79 0.982

Notes: Data are presented as the, and enumeration data are presented as percentages (%). P<0.05 was
considered to indicate statistical significance.
Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index.
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Figure 3 Changes in postoperative pain at rest and during movement over time. The data are presented as the M and IQR. Group differences were compared via the
Kruskal-Wallis H-test, and pairwise comparisons were conducted via Bonferroni correction. P<0.05 indicated statistical significance. *P<0.05, **P<0.01, ***P<0.001.
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Figure 4 Changes in HR (a) and BP (b) over time. Data are presented as the one-way analysis of variance was used to compare intergroup differences, and Bonferroni
correction was applied for pairwise comparisons. P<0.05 indicated statistical significance. & Compared with Group C, P<0.001; *# Compared with Group C, P<0.001.

The results of this study revealed that opioid consumption during surgery was lower in Group F group than in Group C, and
that pain scores at 6 h, 12 h, 24 h, and 48 h after surgery were lower. This finding suggests the analgesic effectiveness of SFICB
and is consistent with previous research findings.'’'? The sensory innervation of the hip includes the femoral nerve, obturator
nerve, joint nerves of the sciatic nerve, branches of the sci nerve, and superior gluteal nerve.”’ SFICB-targeted blockage of the
femoral nerve, obturator nerve, and lateral femoral cutaneous nerve significantly reduces pain during hip joint surgery.?!
Compared with FICB, SFICB has a more precise blockade effect on the lateral femoral cutaneous nerve. The lateral femoral
cutaneous nerve supplies sensation to the skin on the outer side of the thigh, which is a surgical incision site for THA and a

major site for early postoperative pain. Our research results indirectly reflect this feature. At the onset of surgery, within 5

Table 2 Comparison of the Intraoperative Sufentanil Dosage and Postoperative Conditions

Group Intraoperative Number of Analgesic Pump | Number of Incidence of
Sufentanil Dose (ug) Compression in the 24h Analgesiss Postoperative
After Surgery Nausea and Vomiting
Group C (n=28) 47.5(45-50) 5(3-5) 11(39.3) 10(35.7)
Group F (n=28) 45(40-45)° 1.5(1-2)* 4(14.3) 3(10.7)
Group F+S (n=28) 35(35-40)*° 0(0-1)** 0(0.00)° 0(0.00)°
P <0.001 <0.001 <0.001 0.001

Notes: Data are presented as M and IQR and enumeration data are presented as percentages. Compared with Group C, a value of *p<0.05 was
considered to indicate statistical significance. Compared with group F, a value of ®p<0.05 was considered to indicate statistical significance. Compared with
Group C, a value of p<0.017 was considered to indicate statistical significance.
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Figure 5 Changes in the expression of IL-1f (a) and TNF-a (b) over time. The data are presented as the . One-way analysis of variance was used to compare differences
between groups, and Bonferroni correction was applied for pairwise comparisons. P<0.05 indicated statistical significance. * Compared with Group C, P<0.05; # Compared
with Group C, P<0.05.

minutes, patients in Group C presented significant increases in heart rate (HR) and mean arterial pressure (MAP), whereas
patients in Groups F and F+S presented relatively stable haemodynamics. We believe that this may be due to the effective
blockade of the lateral femoral cutaneous nerve by SFICB. SFICB can produce a strong blocking effect, which may be related
to its anatomical factors. First, the femoral nerve and lateral femoral cutaneous nerve are located close to the proximal iliac
spine, and operating above the inguinal ligament can simultaneously block these two nerves, resulting in a stronger blockade
effect. Second, the lateral femoral cutaneous nerve often runs inside the anterior superior iliac spine, with significant individual
variations in its course. Blocking above the inguinal ligament can increase the success rate of lateral femoral cutaneous nerve
blockade.?” MR images have shown that during SFICB, local anaesthetics can more easily reach the femoral nerve and lateral
femoral cutaneous nerve, producing a more complete block of sensation in the front and outer regions of the thigh*® and
resulting in stronger analgesic effects than FICB.** Additionally, the stronger analgesic effect of SFICB than FICB may also
be related to targeted blockade of the obturator nerve.”> When SFICB is implemented, drugs can easily spread to the inner edge
of the iliac muscle, improving the success rate of obturator nerve (ON) blockade.”*** SFICB not only has a stronger blocking
effect but is also easier to perform than the inguinal ligament below FICB, with clearer ultrasound imaging of tissue structures
during the procedure and no difficulties in identifying tissue structures in elderly or obese patients.

Nevertheless, we also identified several limitations in our study. First, there are certain difficulties when SFICB is applied
to thinner patients, as the greater size of the iliac spine may obstruct the direction of the needle. Moreover, for obese patients,
the needle path under ultrasound guidance may be longer, which poses a challenge for beginners who are not proficient in
ultrasound-guided nerve blockade. Our results also revealed that opioid consumption during surgery was lower in Group F+S
than in Group F, resulting in less postoperative pain and fewer self-controlled analgesia requirements. Therefore, we believe
that the implementation of SNB can provide more comprehensive analgesia. This is because the sciatic nerve and its branches
are among the nerves that provide sensation to the hip joint.** Additionally, the combination of SFICB with SNB can even
further reduce postoperative rest and activity pain, aiding in the postoperative recovery of patients.

In the normal body, proinflammatory and anti-inflammatory factors are in a balanced state.”® However, surgical
trauma can disrupt this balance and induce an inflammatory response.”’” Compared with healthy individuals, elderly
patients generally have reduced immune function prior to surgery, and due to the significant trauma associated with THA,
surgery-induced trauma is more likely to induce the release of proinflammatory cytokines such as tumor necrosis factor-o
(TNF-0) and interleukin-1p (IL-1p), promoting the occurrence and progression of the inflammatory response.?®° The
levels of TNF-a and IL-1f are often positively correlated with the severity of the body’s inflammatory response.”® This
study revealed varying degrees of increase in the levels of inflammatory factors in the three groups of patients, indicating
that the body produces a large amount of proinflammatory cytokines in response to surgery. However, with nerve
blockade intervention, the levels of IL-1p and TNF-a in Groups F and F+S were lower than those in Group C 30 minutes
after surgery and at the end of surgery. This may be related to nerve blockade inhibiting the transmission of harmful

stimuli to the spinal dorsal horn, suppressing the functional and structural remodelling of spinal dorsal horn neurons, and
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reducing the occurrence of the body’s inflammatory response.*'? However, whether the extent of the reduction in the
levels of these inflammatory factors has clinical significance still requires further investigation.

The results of this study showed that, compared with Group C, Groups F and F+S had smaller fluctuations in the
MAP and HR at various time points, which may be related to the more comprehensive analgesia provided by nerve
blockade. Furthermore, improved analgesia can lead to reduced use of opioid drugs, alleviate gastrointestinal reactions
caused by opioids, and lower the incidence of postoperative nausea and vomiting. In particular, the combination of
SFICB and SNB resulted in only one case of postoperative nausea and vomiting.

Limitations

This study has several limitations. First, it was a single-centre study with a small sample size, and subsequent research
could increase the sample size to increase the experimental accuracy. Additionally, this study focused only on THA with
a lateral approach, and further research is needed to determine whether this method can be applied to other surgeries.
Finally, high-risk factors for postoperative nausea and vomiting also included a history of motion sickness, nonsmoking,
and other factors that we did not record or statistically analyse preoperatively, which may have affected the incidence of
postoperative nausea and vomiting.

Conclusion

The application of ultrasound-guided SFICB combined with SNB for total hip arthroplasty can provide more compre-
hensive analgesia, reduce postoperative NRS scores, alleviate haemodynamic fluctuations, decrease opioid drug use, and
reduce the serum levels of inflammatory factors, especially when combined with SNB.
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