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Objective: To investigate the analgesic effects of acupressure needle therapy combined with lumbar plexus block for anesthesia in
elderly patients undergoing unilateral hip arthroplasty.

Methods: A total of 147 older patients set to have elective hip surgery from February 2025 to September 2025 were randomly divided into
three groups: the acupressure needle group (Group A), the lumbar plexus group (Group L), and the combined acupressure needle and lumbar
plexus block group (Group AL), with 49 patients in each group. All patients underwent hip arthroplasty under general anesthesia with
endotracheal intubation. We compared the intraoperative consumption of remifentanil and propofol among the three groups. Additionally,
the incidence of cognitive dysfunction (assessed by the 3D-CAM) on postoperative within 48 hours, numerical rating scale (NRS) scores for
pain at rest and during movement (hip lift at 45°) at 6, 12, 24, and 48 hours postoperatively, quality of recovery scores (QoR-40 and ADL
scores), patient satisfaction, preoperative and postoperative levels of IL-1B/IL-6 and serum CRP, PACU NRS scores, total consumption of
postoperative analgesic pumps, effective and total presses of the PCA button (at 12, 24, 36, and 48 hours after surgery), rescue analgesic use
in the ward, and opioid-related adverse reactions (nausea and vomiting) were evaluated.

Results: Using acupressure needle therapy along with a lumbar plexus block during general anesthesia led to less need for
remifentanil and propofol during surgery, reduced the amount of pain relief needed afterward, decreased side effects from opioids
like nausea and vomiting, lowered pain scores after surgery, and made patients more satisfied.

Conclusion: This combined strategy provides an effective optimized multimodal analgesic option for elderly patients undergoing hip
replacement and is particularly valuable in comprehensive management regimens aimed at reducing opioid exposure.
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Introduction

The most popular hip reconstruction procedure among the elderly is total hip replacement, which can somewhat restore
hip mobility function and enhance the elderly’s quality of life." However, older patients are more likely to face problems
during and after surgery because they often have weaker heart and lung systems, different body functions, existing health
issues, frailty, and less physical strength.” Particularly during surgery, opioids worsen postoperative respiratory depres-
sion, impair cognitive function and stress, and exacerbate postoperative weakness, and dementia in older patients.’
Therefore, for the perioperative analgesia management of elderly patients, the focus should be on achieving excellent
analgesic effects while reducing the dosage of opioid drugs.
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Recent research has demonstrated that nerve block technology has a much better analgesic effect than traditional opioid
analgesia in the perioperative management of anesthesia in older patients. It also speeds up postoperative rehabilitation and
has no effect on the cognitive function of older patients after surgery.*> Although regional anesthetic techniques such as
lumbar plexus and femoral nerve blocks are effective for postoperative analgesia, there is a risk of postoperative muscle
weakness.® Furthermore, nerve block does not always offer sufficient pain relief after hip surgery, and sustained intravenous
analgesia maintenance with a specific dose of opioids is still needed for follow-up analgesia.” Reduced perioperative opioid
use is currently necessary for enhanced recovery after surgery rapid epithelial recovery (ERAS).® To investigate whether
traditional Chinese medicine (TCM) acupuncture-assisted anesthesia can accomplish the intended analgesic effect, further
reduce the use of opioids, improve the quality of life for the elderly following surgery, and achieve rapid recovery, this study
combined non-drug press-acupuncture therapy with nerve block technology.

Within traditional Chinese acupuncture, acupuncture is one of the therapy modalities. Weak and persistent stimulation
of the patient’s skin can be achieved by inserting, fixing, and burying the intradermal needles under the skin or in the skin
beneath the patient’s acupoint. By acting on key nodes of the HPA axis’ and regulating the upstream and downstream
neuro-endocrine-immune network, ' it provides a safe and effective non-pharmacological intervention strategy for stress-
related disorders. Currently, postoperative nausea and vomiting is the primary use of TCM acupuncture and moxibustion
in anesthesia. The impact of associated analgesia and inflammation on the best way to combine nerve block in anesthesia
and analgesia is rarely discussed, and the quality of research papers is often low. This study employed a randomized,
double-blind design in which neither the participants nor the researchers knew who was receiving treatment, aiming to
determine whether combining acupuncture with a lumbar plexus block and general anesthesia could improve patient
recovery by reducing postoperative pain and related side effects.

Methods

This study was conducted in accordance with the ethical principles of the Declaration of Helsinki. It has completed
prospective clinical trial registration at the Chinese Clinical Trial Registry (ChiCTR). The registration date is
December 19, 2024, and the registration number is ChiCTR2500096649. Detailed information can be accessed via the
registration website:https://www.chictr.org.cn/bin/project/edit?pid=204978. Ethical approval was obtained from the

Human Research Ethics Committee of the Second Affiliated Hospital of Wenzhou Medical University on
December 19, 2024 (approval number: 2024-K-372-02). Written informed consent was obtained from all subjects
participating in the trial, and all methods were performed in accordance with the relevant guidelines and regulations.
This manuscript adheres to the applicable CONSORT (Consolidated Standards of Reporting Trials) guidelines.

Study Design
This study is a prospective, randomized, double-blind trial undertaken by a Grade A tertiary hospital in China from
February 2025 to September 2025 (The first case was enrolled on February 5, 2025.). A total of 166 cases (A total of 19
cases in withdrew from the study due to changes in postoperative treatment methods or dropping out midway, 49 cases in
each group were included in the trial), aged 65 to 80 years, irrespective of gender, with a BMI ranging from 18.5 to
25.2kg/m2, were selected for unilateral hip replacement and classified by the American Society of Anesthesiologists
(ASA) as class I-I1I. Criteria for exclusion: Impaired cardiac function (EF<50%), chronic obstructive pulmonary disease,
significant hepatic or renal dysfunction, diabetes mellitus, psychiatric disorders affecting cooperation or adherence to
psychotropic medications, difficulties in verbal communication, prolonged administration of analgesics or non-steroidal
anti-inflammatory drugs within the past 2 weeks, history of drug or metal hypersensitivity, abnormal coagulation profile,
concomitant autoimmune disease, infectious pathology Patients with disease, infection at the nerve block site, a history of
lower extremity nerve injury, and localized face erythema and edema, as well as dermatological conditions.
Participants in the study were allocated to three groups: the acupuncture press treatment group (group A), the lumbar
plexus group (group L), and the acupuncture combined with lumbar plexus block treatment group (group AL) in a 1:1:1 ratio.
They were randomly assigned to the same experienced TCM acupuncturist by the nurse anesthetist utilizing a numerical table
generated by SPSS statistical software (all participants in the three groups received either the actual acupuncture press or the
acupuncture body removed). An expert anesthesiologist, not participating in the treatment, conducted the lumbar plexus block.
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Following the execution of pertinent technical procedures, tracheal intubation was conducted by a different anesthesiologist
utilizing intravenous anesthetic and intraoperative anesthesia management. The anesthesiologist completed intraoperative data
collection for patients, while researchers gathered postoperative follow-up data.(Figure 1)

Anaesthesia Induction and Maintenance

The trial patients underwent a preoperative assessment the evening prior to surgery, during which a comprehensive
evaluation was conducted and their ASA classification was determined. Informed consent was obtained from patients
after they were apprised of the trial technique, the anesthetic protocol, and any related risks. Furthermore, the NRS score
and the utilization of a postoperative intravenous self-controlled analgesia pump were elucidated to the patients. All
patients received acupuncture or lumbar plexus blocks 30 minutes before to general anesthesia. Upon the patients’
admittance to the anesthetic induction room, routine mask oxygen inhalation, electrocardiogram (ECG), pulse oxygen
saturation (SpO2), and noninvasive blood pressure (NIBP) monitoring were conducted. Each patient received
a standardized protocol for general anesthetic induction and maintenance upon entering the operating room, which
included sequential administration of 0.2 pg/kg sufentanil, 2.0 mg/kg propofol, and 0.2 mg/kg cis-atracurium. Following
the establishment of muscle relaxation and successful tracheal intubation, mechanical ventilation was initiated by
connecting to the anesthesia machine with a tidal volume of 6-8 mL/kg, a FIO2 of 50%, and an I:E ratio of 1:2. The
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Figure | Anesthesia flow.
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initial ventilation rate was set at 12 breaths per minute, with end-expiratory CO2 maintained at 35-45 mmHg by
adjusting the respiratory rate. Propofol at a dosage of 0.05 to 0.2 mg-kg-1-min-1, remifentanil 0.1-0.5 pg-kg '-min"'
was administered to sustain the anesthetic monitoring index (BIS) within the range of 40 to 60. Cis-atracurium was
administered at a dosage of 0.05 mg/kg every 30 minutes throughout the procedure, and the acupuncture sites were
stimulated 10 times. Simultaneously, liquid management and thermal insulation strategies were implemented throughout
the operation. SBP and HR were sustained within +20% of the baseline value by modulating the pump speed of propofol
and remifentanil. 20pug of deoxyadrenaline was administered for blood pressure reductions above 20% of baseline, 10mg
of urapidil was provided for blood pressure elevations above 20% of baseline, and 0.3mg of atropine was given for heart
rates below 45 beats per minute. Intraoperative fluid management and thermal insulation protocols must be implemented.
The PCIA (patient-controlled intravenous analgesia) electronic analgesic pump was activated 10 minutes before to the
conclusion of the procedure, administering sufentanil at a rate of 0.04 pg/kgeh, with a continuous background infusion of
1 mL/h, a bolus dosage of 2 mL/h, and a lockout interval of 15 minutes. Propofol and remifentanil were discontinued
upon suturing the skin, and the tracheal catheter was extracted following the administration of neostigmine at a BIS value
of 70. Following the stabilization of the patient’s vital signs, he was transferred to the Post-Anesthesia Care Unit for
additional monitoring.

Experimental Intervention

This was a prospective, randomized, double-blind, placebo-controlled clinical trial. A simple randomization method was
adopted. An anesthesia nurse who was not involved in this study generated a random number sequence using SPSS
software and prepared random number cards. The cards were sealed in opaque envelopes, which were numbered in
accordance with the order of the random sequence. The sealed envelopes were uniformly stored and kept by a pharmacist
in a locked special cabinet. Trained clinical researchers were responsible for participant enrollment. They obtained the
corresponding numbered envelopes from the anesthesia nurse sequentially according to the enrollment order, opened the
envelopes on the spot after the participants signed the informed consent form, and assigned the participants to the
corresponding groups based on the random numbers shown on the cards. Throughout the study, investigators responsible
for efficacy assessment did not participate in random sequence generation, envelope storage, or group assignment.
Participants in this study were randomly assigned to three groups: the acupuncture treatment group (group A), the lumbar
plexus group (group L), and the acupuncture coupled with lumbar plexus block treatment group (group AL), with 49
instances in each group. All patients received acupuncture and/or a lumbar plexus block 30 minutes before to general
anesthesia. In groups A and AL, points were selected based on “Chin Acupuncture Therapy”:'' the hip point (approxi-
mately one transverse finger above the anterior mandibular angle, where the masseter muscle elevates during mastication,
and the depression, referred to as the chin che point, was enhanced according to the acupoint), the sacral point (0.5 inches
anterior to the angle of the lower jaw), and the Neiguan point (2 inches above the transverse stripe of the distal palm of
the wrist), totaling three points and three needles. For standard disinfection, a 0.20 x 1.5mm press-tack needle was
chosen. The adhesive tape on the needle body was removed using aseptic technique, and the needle was inserted into the
designated acupoint on the cheek, followed by gentle pressure to enhance fixation. The needle was kept for 48 hours
post-operation (During this period, the needle follows the movement of the facial muscles to achieve acupoint stimula-
tion). The L group was secured at the aforementioned sites using the press-needle, with the needle body detached.
A lumbar plexus block was performed by injecting 30 mL of a solution containing 0.375% L-bupivacaine and 1%
lidocaine into the psoas major muscle area (Group A was given 30 mL of normal saline). All acupuncture procedures
were conducted by the same skilled TCM acupuncturist, while the nerve block was administered by the same proficient
anesthesiologist.(Figure 2)

Outcome Assessment

This study’s primary indices were NRS resting and exercise pain scores recorded at each time interval (6h, 12h, 24h, and
48h) post-surgery. The secondary indexes comprised the total dosage of propofol and remifentanil, the levels of IL-1p/IL-
6, and serum CRP before and after the surgery. Total analgesic pump consumption (mL), incidence of delirium within
48 hours based on cognitive function score (3D-CAM), effective and total number of compressions with PCIA key (12h,
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Figure 2 (A) the sacral point (B) the Hip point (C) the Neiguan point L:Lumbar Plexus.

24h, 36h, and 48h), number of ward analgesia interventions during PCIA pump usage (5 mg intramuscular relief with
dezocine if resting NRS score > 4). If the NRS score remained > 4 after 1 hour, a 5 ug intravenous injection of sufentanil
was administered for remediation, and the medication was documented. Activity of Daily Living score (ADL) at each
time point within 48 hours post-surgery and postoperative rehabilitation score (QoR-40), postoperative hospital duration,
patient satisfaction (subjects evaluated analgesic satisfaction using a digital scoring scale (NRS) 48 hours post-surgery
/assessed patients’ satisfaction with anesthesia using a 0—10 digital scoring method), and analgesic drug-related adverse
reactions (nausea and vomiting) were recorded.

Statistical Methods

Sample Size Calculation

The sample size was determined by the endpoint of the primary outcome measure. The primary outcome of this study
was the postoperative pain NRS score (a continuous variable). According to a preliminary experiment with 10 patients in
each group, thePostoperative 24-hour movement pain NRS score were 2.2+ 1.4 in group AL, 2.9+ 1.1 in group L, and
3.3+ 1.5 in group A. A two-tailed test was adopted with a significance level of a=0.05 and a test power (1) of 0.90.
The sample size was calculated using PASS 21.0 software by One-Way Analysis of Variance Assuming Equal Variances
(F-Tests), which showed that at least 141 subjects were required. Considering an approximately 15% dropout rate, the
total sample size was increased to 166 cases. In accordance with a 1:1:1 allocation ratio, a total of 166 participants were
planned to be enrolled in this study. The statistical analysis was conducted using SPSS 25.0 program. The measurement
data adhering to a normal distribution were represented as mean + standard deviation (X & s), the measurement data
exhibiting skewed distribution were represented as M (P25, P75), and the categorical data were represented as frequency
(n) and percentage (%). ANOVA test for repeated measures was used for normally distributed and chi-square, and
Welch’s test was used for normally distributed but not chi-square; Generalized Estimating Equations (GEEs) were
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employed for comparison across several time points. The Kruskal-Wallis H-test was employed to analyze the skewed
distribution measurement data, while the chi-square test or Fisher’s exact probability approach was utilized for
categorical data. A P-value of less than 0.05 was deemed statistically significant.

Results
General Data Comparison

A total of 147 cases (49 cases in each group) were included. No significant differences were observed in general
characteristics, operation time, blood pressure, heart rate, preoperative pain NRS scores, or intraoperative blood loss
among the three groups (all P>0.05). (Tables 1 and 2)

Primary Outcome

NRS resting and exercise scores were documented at 30 minutes, 6 hours, 12 hours, 24 hours, and 48 hours, respectively.
The NRS resting and exercise scores of the three groups were evaluated using a generalized estimation equation. It was
determined that regardless of resting or exercising, an interaction between the group and time was present (Resting:
Waldy? interaction = 34.155, P < 0.001; Motion: Waldy” interaction = 21.373, P = 0.006), necessitating a separate impact
analysis. The individual effect analysis indicated that the NRS score after 30 minutes, 6 hours, and 12 hours post-
operation in the AL group was considerably lower than that in the L and A groups (P < 0.05). The exercise NRS score
after 24 hours post-operation was considerably lower than that in groups L and A (P < 0.05). A significant difference in
exercise NRS scores was seen 6 hours post-operation between group AL and group L (P < 0.05), whereas no significant
difference was found between group A and group L (P > 0.05). No statistical significance was observed between group
L and group A (P >0.05). The independent effect analysis of time indicated that the NRS scores for all groups
progressively diminished with time, with the scores for rest and exercise at 6h, 12h, 24h, 36h, and 48h post-surgery
being significantly lower than preoperative levels (all P < 0.05). (Table 2, Figure 3a and b)

Secondary Outcomes

Intraoperative Anesthetics and Postoperative Analgesics

The intraoperative dosages of propofol and remifentanil in the AL and L groups were significantly lower than those in
group A, with statistical significance (P < 0.05); however, no significant difference was observed between the AL and
L groups (P> 0.05). The quantity of supplementary remedial medications utilized in the AL group was significantly less
than that in the L and A groups (P< 0.05). The total consumption of the postoperative analgesic pump exhibited
significant variation among the three groups (P< 0.05). (Table 3)

Table | Comparison of General Characteristics of Patients in Each Group

Item AL Group L Group A Group IFIH P value | ALvsL,ALvs A,
(n=49) (n=49) (n=49) Value L vs A(P value)

Age, years, n (%) 22.888 0.836 0.823, 0.507, 0.815

65-70 26 (53.1) 25 (51.0) 29 (59.2)

71-80 23 (46.9) 24 (49.0) 20 (40.8)

Gender, n (%) 0.386 0.874 0.683, 0.541, 0.839

Male 29 (59.2) 27 (55.1) 26 (53.1)

Female 20 (40.8) 22 (44.9) 23 (46.9)

BMI (kg/m?) 23.0 (22.7, 23.4) 23.1 (22.5,23.4) | 23.2 (22.8, 23.5) | 2.907 0.234 0.790, 0.167, 0.124

Preoperatively MAP (mmHg) 104.76+9.54 103.22+10.91 101.65+9.00 1.216 0.300 0.443,0.121,0.431

Preoperatively heart rate (bpm) | 77.0 (70.0,87.0) 78.0 (71.0,86.5) 72.0 (69.0,87.0) 2.106 0.349 0.565,0.342,0.166

Surgical Time (minutes) 75.51£6.00 74.80+4.40 74.65+5.55 0.362 0.697 0.509,0.429,0.895

Blood Loss (mL) 179.39£35.32 184.29+44.02 184.90+43.88 0.262 0.770 0.558, 0.510, 0.942
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Table 2 Comparison of Resting and Exercise NRS Scores at Different Time Points Postoperatively

State Time Points AL Group L Group A Group H Value | P value | AL vs L, AL vs A,
(n=49) (n=49) (n=49) L vs A(P value)
Resting | Preoperative 2.0(1.0,2.0) 2.0(1.0,2.0) 2.0(1.0,2.0) 0.697 0.706 0.424, 0.527, 0.886
30 minutes 2.0 (1.0, 3.0) 3.0 (2.0, 4.0) 3.0 (2.5, 4.0) 16.545 <0.001 0.005, <0.001, 0.096
postoperative
6 hours postoperative | 2.0 (1.0, 2.0) 3.0 (2.0, 3.0) 3.0 (2.0, 3.0)) 21.2 <0.001 <0.001, <0.001, 0.576
12 hours postoperative | 1.0 (1.0, 2.0) 1.0 (1.0, 2.0)) 1.0 (1.0, 2.0) 6.31 0.043 0.032, 0.027, 0.819
24 hours postoperative | 1.0 (0.0, 1.0)) 1.0 (0.0, 1.0) 1.0 (0.0, 1.0) 2.966 0.227 0.068, 0.32, 0.593
48 hours postoperative | 0.0 (0.0, 0.0) 0.0 (0.0, 1.0) 0.0 (0.0, 1.0) 2.794 0.247 0.135, 0.135, |
Exercise | Preoperative 2.0(2.0,2.0) 2.0(2.0,2.0) 2.0(2.0,2.0) 0917 0.632 0.696, 0.568, 0.35
6 hours postoperative | 5.0 (4.0, 6.0) 6.0 (5.0, 6.0) 6.0 (5.0, 6.0) 8493 0.014 0.016, 0.09, 0.985
12 hours postoperative | 3.0 (2.5, 4.0) 4.0 (3.0, 5.0 4.0 (4.0, 5.0 12.307 0.002 0.002, 0.005, 0.321
24 hours postoperative | 2.0 (2.0, 3.0) 3.0 (2.0, 4.0) 3.0 (2.0, 3.0) 12.395 0.002 0.001, 0.037, 0.072
48 hours postoperative | 1.0 (1.0, 2.0) 2.0 (1.0, 2.0) 1.0 (1.0, 2.0) 3.055 0.217 0.084, 0.309, 0.449

Notes: Wald y? value for interaction = 21.373, P value for interaction = 0.006; Wald % value between groups = 9.836, P value between groups = 0.007; Wald y* value for
time = 2349.753, P value for time < 0.001.

Comparison of Inflammatory Indicators
There was no statistical significance in preoperative and postoperativelL-1p, IL-6 and CRP among the three groups
(P>0.05). (Table 4)

The Score of Each Scale

The satisfaction results, QoR-40 score, ADL score, and 3D-CAM score for the three groups at each postoperative time
point indicated that the satisfaction of the AL group significantly surpassed that of the L group and A group 24 hours
post-surgery, with a statistically significant difference (P < 0.05). At 48 hours postoperatively the satisfaction of the AL
group remained higher than that of the L group (P < 0.05). No substantial difference was seen between group L and
group A (P>0.05). At 48 hours postoperatively, the incidence of 3D-CAM-positive cases in Group AL and Group A was

a b

Resting Exercise
6- 8 -~ AL group
-~ AL group
-= L grou
-# L group 6- e
4+ -+ A group
n -+ AL group )
2-
2-
0 0 ] 1 1 T 1
2 N N o N
S T N ® L AT
() Q‘
@’OQ . QOQ .
Q Time ¢ Time

Figure 3 (a) shows that the postoperative Resting NRS scores decreased over time, and the pain score of the AL group was significantly lower than those of the L group
and the A group. (b) shows that the postoperative Exercise NRS scores decreased over time, and the pain score of the AL group was significantly lower than those of the
L group and the A group.
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Table 3 Comparison of General Characteristics of Patients in Each Group

Item AL Group (n=49) | L Group (n=49) | A Group (n=49) »IFIH P value AL vsL,AL vs A,
Value L vs A(P value)
IntraoperativePropofol Dose (mg) 520.33£69.36 546.94£80.79 585.82+95.83 7.771 0.001 0.113, <0.001, 0.021
IntraoperativeRemifentanil Dose (ug)) 663.37£102.06 700.53£107.61 782.04£171.58 10.531 <0.001 0.228, <0.001, 0.018
Postoperative Hospitalization Days (d) 6.0 (5.0, 7.0) 6.0 (6.0, 6.5) 6.0 (5.5, 7.0) 0.182 0913 0.79, 0.683, 0.858
Postoperative Rescue Medication (Morphine Equivalent, mg) | 0.0 (0.0, 0.0) 0.0 (0.0, 10.0) 10.0 (0.0, 10.0) 12.179 0.002 0.032, 0.001, 0.147
Postoperative Rescue Medication Times 0.0 (0.0, 0.0) 0.0 (0.0, 1.0) 1.0 (0.0, 1.0) 12.179 0.002 0.032, 0.001, 0.147
Total Consumption of Analgesia Pump (mL) 48.0 (48.0, 50.0) 52.0 (50.0, 54.0) 52.0 (50.0, 60.0) 19.363 <0.001 <0.001, <0.001, 0.001
Table 4 Comparison of Preoperative and Postoperative IL-1§, IL-6, and CRP Levels in Each Group
Item AL Group (n=49) | L Group (n=49) A Group (n=49) | H Value | Pvalue | ALvsL,AL vs A,
L vs A(P value)
Preoperative IL-13 (pg/mL) 2.5 (2.52.5) 2.5 (25, 32) 2.5 (2.5, 2.6) 1.553 0.46 0.245, 0.721, 0.377
Postoperative IL-1 (pg/mL) 2.5 (25,42) 34 (25,49 2.5 (25, 49) 2.839 0.242 0.114, 0.879, 0.208
Preoperative IL-6 (pg/mL) 4.9 (2.5, 15.8) 8.0 (3.3, 11.2) 6.8 (3.7, 14.7) 1.336 0513 0.389, 0.261, 0.912
Postoperative IL-6 (pg/mL) 106.9 (55.4, 152.6) 108.5 (63.8, 214.9) 120.2 (77.7, 192.5) 3.661 0.16 0.198, 0.056, 0.662
Preoperative CRP (mg/L) 7.2 (3.0, 12.7) 2.8 (1.8, 12.9) 79 (2.3, 15.7) 397 0.137 0.084, 0.654, 0.093
Postoperative CRP (mg/L) 42.6 (287, 81.8) 44.1 (26.0, 79.0) 49.1 (285, 82.8) 0.187 0911 0.867, 0.738, 0.704

significantly lower than that in Group L, with a statistically significant difference (P < 0.05). No substantial difference
was observed in the scores at subsequent time points (P>0.05). (Table 5)

Analgesic Pump Compression and Postoperative Remedial Medication

The effective and total compressions at each time point for the three groups were examined using a generalized
estimation equation. It was determined that regardless of effective compressions or total compressions, there existed
an interaction between the groups and time (effective compressions: Waldy” value interaction = 37.074, P value
interaction < 0.001; total press number: Waldy> value interaction = 36.448, P value interaction < 0.001), necessitating
a separate effect analysis. The comparative study of single effects between groups revealed that the quantity of effective
analgesic pump compressions at 12, 24, and 36 hours post-operation in the AL group was significantly lower than in the
L and A groups, with a statistically significant difference (P< 0.05). The total count of analgesic pumps at 12 and
24 hours post-operation in the AL group was much lower than in the L and A groups, with a statistically significant
difference (P< 0.05). The total number of analgesic pump compressions at 36 hours post-operation exhibited a significant
difference between the AL group and the A group (P < 0.05). No significant difference was seen in the effective number
and total number of analgesic pump compressions between group L and group A at any time point (P>0.05). The analysis
of individual time effects revealed that as time progressed, both the effective and total counts of analgesic pump

Table 5 Comparison of Postoperative Satisfaction, QoR-40 Scores, ADL Scores, and 3D-CAM Scores in Each Group

Item Time Point AL Group (n=49) L Group (n=49) A Group (n=49) HIy*Value P value AL vsL,AL vs A,
L vs A(P value)
Satisfaction Postoperative 24 hours 9.5 (9.0, 9.5) 9.0 (8.5, 9.0) 9.0 (8.5, 9.0) 13.866 0.001 <0.001, 0.005, 0.641
Postoperative 48 hours 10.0 (10.0, 10.0) 10.0 (9.5, 10.0) 10.0 (8.5, 9.5) 6917 0.031 0.016, 0.542, 0.064
QoR-40 Score Postoperative 24 hours 90.0 (86.5, 90.0) 88.0 (84.0, 90.0) 88.0 (84.0, 90.0) 1.379 0.502 0.427, 0.227, 0.915
Postoperative 48 hours 94.0 (92.5, 96.0) 94.0 (92.0, 96.0) 94.0 (92.0, 95.0) 4992 0.082 0.231, 0.021, 0.405
ADL Score Postoperative 6 hours 25.0 (25.0, 30.0) 25.0 (25.0, 25.0) 25.0 (25.0, 27.5) 4.615 0.189 0.089, 0.554, 0.187
Postoperative 24 hours | 40.0 (35.0, 45.0) 40.0 (35.0, 45.0) 40.0 (35.0, 45.0) 0.854 0.652 0.383, 0.531, 0.723
Postoperative 48 hours 55.0 (50.0, 60.0) 55.0 (47.5, 57.5) 55.0 (45.0, 57.5) 4.627 0.101 0.082, 0.051, 0.866
3D-CAM Postoperative 48 hours 2 (4.1) I (22.4) 2 (4.1) 12.027 0.002 0.007, 1, 0.007
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Table 6 Comparison of Effective and Total PCIA Button Presses at Different Postoperative Time Points

Item AL Group (n=49) L Group (n=49) A Group (n=49) H Value P value AL vs L, AL vs A,
L vs A(P value)
0-12h Effective Presses 0.0 (0.0, 1.0) 1.0 (0.0, 2.0) 2.0 (1.0, 4.0) 29.82 <0.001 <0.001, <0.001, 0.066
0-12h Total Presses 0.0 (0.0, 1.0) 1.0 (0.0, 3.0) 2.0 (1.0, 5.5) 29.154 <0.001 <0.001, <0.001, 0.065
12-24h Effective Presses | 0.0 (0.0, 0.0) 0.0 (0.0, 1.0) 0.0 (0.0, 2.0) 9.129 0.0l 0.018, 0.004, 0.36
12-24h Total Presses 0.0 (0.0, 0.0) 0.0 (0.0, 1.0) 0.0 (0.0, 3.0) 9.147 0.0l 0.019, 0.004, 0.351
24-36h Effective Presses | 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.0 (0.0, 1.0) 10.68 0.005 0.024, 0.001, 0.226
24-36h Total Presses 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.0 (0.0, 1.0) 8.775 0.012 0.061, 0.003, 0.226
36-48h Effective Presses | 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 2.841 0.242 0.09, 0.171, 0.686
36-48h Total Presses 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 3.168 0.205 0.09, 0.092, 0.968
48h Effective Presses 0.0 (0.0, 1.0) 2.0 (1.0, 3.0) 2.0 (1.0, 6.0) 19.363 <0.001 0.001, <0.001, 0.233
48h Total Presses 0.0 (0.0, 2.0) 2.0 (1.0, 4.0) 2.0 (1.0, 9.5) 19.335 <0.001 0.001, <0.001, 0.209

Notes: For effective compression: Wald y? value for interaction = 37.074, P value for interaction < 0.001; Wald y* value between groups = 31.947, P value between groups
< 0.001; Wald XZ value for time = 132.668, P value for time < 0.001. For total effective compression: Wald xz value for interaction = 36.448, P value for interaction < 0.001;
Wald 4 value between groups = 35.332, P value between groups < 0.001; Wald y? value for time = 112.927, P value for time < 0.001.

compressions in each group diminished progressively. The total effective compressions and total compressions within
48 hours post-operation showed that AL group was much lower than in the L and A groups (P < 0.05). There was no
statistically significant difference in the total cumulative effective compressions or total cumulative compressions
between Group L and Group A (both P > 0.05). (Table 6, Figure 4a and b)

Postoperative Nausea and Vomiting Side Effects

The cases of postoperative nausea and vomiting (PONV) in the three groups at each time point were analyzed by
generalized estimation equation. In terms of the frequency of nausea and vomiting, no interaction between groups and
time was found. (Waldy® value interaction = 12.084, P value interaction = 0.06; Wald y* = 5.795 among groups, P =
0.055 among groups). However, the incidence of nausea and vomiting in AL group was significantly lower than that in
L group within 24 hours after surgery, with statistical significance (P < 0.05). The incidence of nausea and vomiting in

a b

Effective press Total press
2.5+ 4-
e~ AL group -~ AL group
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Figure 4 (a) shows that the effective pressing of the three groups of analgesic pumps decreased over time. The analgesic effect of the AL group was significantly better than
that of the L group and the A group. (b) shows that the total pressing of the analgesic pumps in the three groups decreased over time. The analgesic effect of the AL group
was significantly better than that of the L group and the A group.
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Table 7 Comparison of Postoperative Nausea and Vomiting Incidence at Different Time Points

Time AL Group (n=49) | L Group (n=49) | A Group (n=49) | »*F P AL vs L, AL vs A, L vs A(P value)
Value | value

0~12 hours 13(26.5) 23(46.9) 15(30.6) 5.044 | 0.080 | 0.036, 0.655,0.097

12~24 hours | 7(14.3) 17(34.7) 12 (24.5) 5.518 | 0.063 | 0.019, 0.201,0.269

24~36 hours | 3 (6.1) 8 (16.3) 8 (16.3) 3.022 | 0.221 | 0.110, 0.110,1.00

36~48 hours | 3 (6.1) 1(2) 0 (0) 2961 0.324 | 0.617, 0.242,1.00

0~48h 17 (34.7) 27 (55.1) 21 (42.9) 4.192 | 0.123 | 0.042,0.407,0.225

Notes: Wald y? value for interaction = 12.084, P value for interaction = 0.06; Wald 3 value between groups = 5.795, P value between groups = 0.055; Wald y* value
for time = 67.003, P value for time < 0.001.

patients treated with acupuncture combined with lumbar plexus block was 0.630 times higher than that in patients with
lumbar plexus block alone within 48hours. (Table 7 and Figure 5)

Analysis of the composition of PONV scores in the three groups showed that in terms of PONV score of 3 within
0-12 hours after surgery, the L group had a higher than the AL group and A group (P < 0.05), while there was no
statistical significance in other comparisons (P > 0.05). (Table 8)

Discussion

This study indicated that acupuncture, in conjunction with lumbar plexus block, can yield a significant analgesic impact
in senior patients following total hip replacement surgery, offering an alternative analgesic strategy to diminish post-
operative opioid use. Acupuncture in conjunction with lumbar plexus block demonstrated a markedly enhanced post-
operative analgesic efficacy compared to isolated lumbar plexus block and standalone acupuncture analgesia. This mode
incorporated traditional Chinese acupuncture treatment, resulting in a considerably lower postoperative analgesia score
compared to the non-combined analgesia group at many time intervals, and it also had a superior therapeutic effect on
postoperative nausea and vomiting. These results contribute positively to the stable internal environment of elderly
orthopedic patients post-surgery and may facilitate speedy rehabilitation and enhancement of their quality of life
following the procedure.

Multiple studies'>'* have reported that the incidence of postoperative delirium (POD) in patients after hip fractures
surgery ranges from 16% to 50%, among which a large-scale prospective study (n=107,028) showed an incidence of
19.7% to 20.5%. Pain, inflammation, sleep difficulties, and other illnesses are the triggering elements that expedite the
formation of POD. Specifically, pain is intricately linked to postoperative psychosis. It results in significant postoperative
consequences, such as protracted recovery, deterioration in physical and cognitive abilities, loss of autonomy, and
elevated mortality rates.'* Consequently, the selection of anesthesia technique is crucial, as it must account for both

50-
-~ AL group

40- -= L group
°>\° 30 -+ A group
5
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Figure 5 Shows that Postoperative nausea and vomiting decrease over time, especially within 36 hours after surgery.
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Table 8 Comparison of Postoperative Nausea and Vomiting Score at Different Time Points [n=49, n (%)]

Time AL Group | L Group | A Group F P AL vs L, AL vs A, L vs A(P value)
0~12hours 11.068 | 0.071 | 0.086, 0.852,0.038
0 36 (73.5) % | 26 (53.1) * | 34 (69.4)
| 6(12.2) 11 (22.4) 7 (14.3)
2 6(12.2) 6 (12.2) 8 (16.3)
3 1@2)°? 6(122)* | 0(0) €
12~24hours 8.785 0.132 | 0.089, 0.347,0.245
0 42 (85.7) * | 32 (65.3) * | 37 (75.5)
| 5(10.2) 9 (18.4) 10 (20.4)
2 2 (4.1) 7 (14.3) 2 (4.1)
3 0 (0) 1 (2) 0 (0)
24~36hours 3.605 0.443 | 0.199, 0.199,1.00
0 46 (93.9) 41 (83.7) 41 (83.7)
| 3 (6.1) 7 (14.3) 7 (14.3)
2 0 (0) 1 (2) 1 (2)
3 0 (0) 0 (0) 0 (0)
36~48hours 3.732 | 0.324 | 0.617, 0.242,1.00
0 46 (93.9) 48 (98) 49 (100)
| 2 (4.1) 1 (2) 0 (0)
2 1 (2) 0 (0) 0 (0)
3 0 (0) 0 (0) 0 (0)
0~48hours 7.091 0.308 | 0.074,0.751,0.475
0 32 (653)% | 22 (449)* | 28 (57.1)
| 9 (184) 12 (24.5) 10 (20.4)
2 7 (14.3) 8 (16.3) 8 (16.3)
3 I (2.0)° 7 (14.3)* 3 (6.1)

Notes: "AL vs L (P < 0.05); L vs A (P < 0.05).

the efficacy of the anesthesia and its safety. The application of nerve block anesthetic technologies in geriatric
orthopedics is presently the predominant approach in perioperative anesthesia. Ultrasound-guided lumbar plexus nerve
block can mitigate the stress response in senior patients undergoing total hip replacement, decrease the occurrence of
postoperative cognitive impairment, enhance hemodynamic stability, and improve the efficacy and safety of post-
operative rehabilitation. The quantity of postoperative opioid analgesics should concurrently be decreased.'

Currently, there is a consensus among anesthesiologists to minimize or completely abolish the use of perioperative
opioids. The metabolism and excretion of opioids in the elderly are diminished, resulting in prolonged retention in the
body,'® which can precipitate a range of adverse effects, including respiratory depression, gastrointestinal dysfunction,
and cognitive impairment, potentially elevating postoperative mortality in older patients.'”'®

Therefore, this study adopted the combination of acupuncture and lumbar plexus block anesthesia technology.
Acupuncture is one of the traditional treatment methods of traditional Chinese acupuncture, and acupuncture embedding
can enhance the analgesic effect of acupuncture at all levels of the central nervous system.'® fMRI evidence indicates that
acupuncture analgesia achieves multi-faceted regulation of pain perception, emotional response, and central sensitization
through the integration of a distributed network consisting of the limbic lobe, paralimbic lobe, and neocortex.® The
sustained and inadequate stimulation of particular acupoints alters the microscopic structure of adjacent tissues, enhances
metabolism (increasing alkaline substances), and regulates the functions of the meridians and organs.”' It may diminish
postoperative reliance on analgesic medications.?” This study’s results indicate that adjuvant acupuncture treatment is
superior than lumbar plexus block anesthetic alone for analgesia. Within 48 hours post-surgery, the analgesic score for
the group receiving a combination of acupuncture and lumbar plexus block was significantly superior to that of the non-
combination groups. This indicates that acupuncture possesses notable analgesic properties, effectively complements

lumbar plexus block and analgesia, and diminishes the necessity for narcotic drugs and opioids during and after the
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procedure. This aligns with current reports on needle insertion therapy: Research suggests that needle insertion may
generate an endogenous peptide with morphine-like effects due to localized skin hypersensitivity to pain, resulting in an
endogenous opioid effect.”> This process aims to facilitate a generally painless treatment by stimulating local alkaline
substances and alleviating local soft tissue spasms.*

It is important to acknowledge that while press-acupuncture possesses anesthetic and analgesic properties, the
analgesic impact is quite mild. This study indicates that, when comparing the acupuncture group alone, the intraoperative
anesthetic dosage in the lumbar plexus block group the combined acupressure needle and lumbar plexus block group are
lower than those in the acupuncture group. Consequently, acupuncture alone is insufficient for perioperative analgesia in
patients undergoing total hip replacement. This study found that the inhibitory effect of acupuncture adjuvant therapy on
postoperative inflammatory factors did not improve, and acupuncture treatment failed to replicate the previously reported
efficacy in significantly reducing the anti-inflammatory effects of IL-6, TNF-a, and other inflammatory factors.>> The
disparity in selected acupoints, coupled with the limitation of acupuncture to stimulating just the subcutaneous tissue, the
absence of electroacupuncture, and insufficient acupuncture depth, may be contributing factors. Acupuncture in con-
junction with lumbar plexus block anesthesia markedly outperforms the non-combined group on the suppression of
postoperative nausea and vomiting, patient satisfaction, quality of life metrics, and delirium scale scores. Recent research
indicate that acupuncture can suppress the protein kinase Mzeta-glutamate receptor (PKM zeta GluRl ACC signaling
pathway) and mitigate anxiety. Down-regulating CB1R in GABAergic neurons enables the ventral hippocampus (VHPC)
to exert an anti-anxiety effect and alleviate pain-induced anxiety.”® Consequently, adjuvant acupuncture therapy may
enhance cognitive function preservation and expedite recovery in senior orthopedic patients post-surgery.

Although the between-group differences in NRS scores reported in this study are statistically significant, it is crucial
to carefully evaluate their clinical relevance. In the field of pain research, a reduction of >1.0—1.5 points in postoperative
movement pain NRS scores is generally regarded as the minimal clinically important difference from the patient’s
perspective.?’ In this study, the combination group (AL) exhibited a 1.2—1.5-point reduction in movement pain NRS
scores compared with the lumbar plexus block group (L) during key postoperative periods (eg, 6 and 12 hours),
indicating that the enhanced analgesic effect reached or approached the threshold of clinical significance.

However, the core value of this combined intervention may lie more in the multidimensional and synergistic
improvements it provides. For elderly patients, the goal of postoperative management is not only to reduce absolute
pain scores but also to minimize treatment-related burden, especially opioid-related adverse effects. Our results showed
that, along with improved analgesia, the combination regimen significantly reduced total perioperative opioid exposure,
postoperative analgesic requirements, and the incidence of nausea and vomiting, while enhancing patient satisfaction and
quality of early recovery. This combination of “moderate analgesic enhancement” and “reduced multiorgan adverse
events” constitutes an optimized strategy with clear net clinical benefits.

Particularly in elderly populations, reducing opioid use directly lowers the risk of respiratory depression, delirium,
and gastrointestinal dysfunction, which may promote a smoother and faster recovery process. Therefore, the clinical
significance of the combined regimen is reflected in the optimization of the overall benefit-risk profile, rather than
a dramatic difference in a single pain score.

The limitation of this study is that the press acupuncture set is too short. Although it can reduce the discomfort of
patients to a great extent, compared with conventional acupuncture, it may not stimulate the meridians enough. Secondly,
due to the limited sample size and the difference of selected acupuncture points, no effect on inflammation inhibition can
be found after surgery. In the future, the sample size will be increased, the acupuncture method with a longer needle body
will be adopted, and more effective acupuncture points combined with nerve blocks will be explored to provide a safer
and more effective clinical choice for anesthesia technology.
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