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Abstract

Background: Preoperative state anxiety is a known predisposing factor for enhanced postoperative pain and hin-
dered recovery following total knee or hip replacement. Acupuncture administered preoperatively has been associ-
ated with reduced anxiety in surgical studies, yet evidence of its efficacy in the orthopedic surgical setting is limited.

Objective: This study investigated the effects of preoperative acupuncture on preoperative anxiety and pain
and compared acute postoperative pain between acupuncture and control patient groups.

Design: Parallel-arm, open-label, randomized controlled trial.

Setting: Bone and Joint Institute, Hartford Hospital, Hartford, CT.

Participants: Sixty middle-aged and elderly men and women with clinically validated preoperative anxiety
undergoing elective total hip or knee replacement.

Intervention: One-to-one randomization to preoperative acupuncture (n = 30) or no acupuncture treatment
(n=30) on the day of surgery.

Coprimary outcomes: Anxiety before and after preoperative acupuncture using the visual analog scale and
postsurgical pain using the numeric pain scale.

Secondary outcomes: Incidence of acupuncture-related complications, pain before and after acupuncture, nau-
sea and vomiting incidence, opioid consumption, anxiolytics and antiemetics use, and patient satisfaction.

Results: Patients reported lower anxiety and pain preoperatively following acupuncture compared with before
treatment (both p < 0.001). Postoperatively, the acupuncture group reported lower pain in the first 3 h than the con-
trol group, although this difference was not statistically significant. No significant differences in postoperative
complications or patient satisfaction were observed between the study groups. Most patients were satisfied with the
acupuncture treatment and reported a likelihood of considering preoperative acupuncture for future surgeries.

Conclusions: These preliminary findings support that preoperative acupuncture is a safe and effective means
to reduce perioperative anxiety and pain in patients undergoing total hip or knee replacement surgery. Additional
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studies should be conducted to best determine the value of preoperative acupuncture in total hip or knee patients

presenting with surgically related anxiety.

Clinical Trial Registration: ClinicalTrials.gov (10/31/2023, NCT06099223).

Keywords: preoperative acupuncture, total knee arthroplasty, total hip arthroplasty, anxiety, pain

Introduction

O ver three million patients with end-stage osteoarthritis
or rheumatic arthritis have undergone total knee or hip
arthroplasty (TKA or THA).! As the aging population increases
and there is a greater desire to sustain mobility and quality of
life, the numbers of total hip and knee joint replacement sur-
geries are expected to increase appreciably in coming years.?
While both surgeries demonstrate high success in terms of sur-
vival, prostheses performance, and low revision rates, a signifi-
cant proportion of patients experience preoperative anxiety,
enhanced postoperative pain, and worse recovery outcomes.>8

To address this challenge, there has been a significant shift
in recent years toward incorporating nonpharmacologic treat-
ments into multimodal perioperative analgesic care.” Among
these strategies, acupuncture represents a versatile treatment
modality that has demonstrated great success as an adjunct to
standard analgesic care in the setting of THA and TKA. Intra-
and postoperative auricular acupuncture has been correlated
with significant reductions in opioid consumption'®'# and
prolonged time to first opioid use.!® Existing literature has
shown that acupuncture is an effective approach to treat acute
postoperative pain and promote enhanced recovery following
THA or TKA.!315-18

While the benefits of intra- and postoperative acupuncture
are well-documented, limited research is available on the
value of acupuncture-mediated sedation before hip or knee
joint replacement surgery, despite numerous studies demon-
strating the utility of preoperative acupuncture for anxiety
reduction in other types of surgeries.!?2° At our institution, a
prestudy analysis revealed that 21% of monthly THA and
TKA patients exhibit preoperative anxiety, consistent with a
range of 16%-25% reported in the literature.>* Anxiety and
preoperative pain are strongly correlated’ and the most con-
sistent predictor of postoperative pain is preoperative pain.?!

Thus, perhaps the best method to improve surgical out-
comes in THA and TKA is to target both preoperative anxi-
ety and perioperative pain using preoperative acupuncture.
This study, therefore, investigated the effects of preoperative
acupuncture on preoperative anxiety and perioperative pain
in patients with clinically validated preoperative anxiety who
underwent elective THA or TKA, with a hypothesis that pre-
operative acupuncture would reduce preoperative anxiety
and postoperative pain compared to control patients.

Design and Interventions
Study design

This parallel-arm, open-label, randomized controlled trial
was conducted at the Bone and Joint Institute of Hartford Hos-
pital from March 2022 to April 2023 and included 60 patients
who underwent elective TKA or THA. The study was approved
by Hartford HealthCare Institutional Review Board (IRB
HHC-2021-0348) and performed in accordance with the 1964

Declaration of Helsinki and its later amendments. All study per-
sonnel underwent IRB training including completion of rele-
vant Collaborative Institutional Training Initiative (CITI)
program modules. This clinical trial has been registered on
ClinicalTrials.gov (10/31/2023, NCT06099223).

Study population

Men of age 18-85 years and women of age 52-85 years
scheduled for elective TKA or THA surgery exhibiting anxiety
according to the validated Amsterdam Preoperative Anxiety
and Information Scale (APAIS-A-T >10, range 4-20, Table 1)
were eligible. The APAIS-A-T is a modified survey with a simi-
lar validity to the State-Trait Anxiety Inventory that specifically
quantifies preoperative anxiety using four questions pertaining
to anesthesia and surgery-related anxiety; a minimum score of
11 is the most accurate cutoff to identify patients with anxiety.??

Patients were excluded if they met any of the following
criteria: inability to give consent, infection at any acupunc-
ture point, allergy to acupuncture needles, abnormal preoper-
ative blood work (INR >1.5 or platelet count <70,000),
presence of active ongoing coagulopathy and/or current use
of anticoagulants, or pregnancy. Patients with uncontrolled
diabetes (HbAlc > 8.0%) were excluded, consistent with our
institute’s policy prohibiting these patients from undergoing
THA or TKA due to heightened risk of infection. Women
under 52 were excluded due to the potential conflict between
our institute’s standard timing for pregnancy tests on the day
of surgery and the scheduled preoperative acupuncture ses-
sion for the study, to avoid unwanted delays in the operating
room schedule. Non-English-speaking patients and those
receiving a revision THA or TKA were also excluded.

All potential patients were screened using the hospital’s
Electronic Privacy Information Center (EPIC) system. Eligi-
ble patients provided informed consent during their in-person
preoperative appointments or virtually via a video or phone
call with the study coordinator. During the consenting pro-
cess, the patients were informed of the study details, benefits,
risks, and enrollment process, with adequate time allotted to

TABLE 1. APAIS-A-T SURVEY

Directions: for each of the questions below, please put a

mark in ONE box corresponding with your answer

1: Not at all; 2: Somewhat; 3: Moderate; 4: Moderately
high; 5: Extremely

12345

Questions:

1. T am worried about the anesthetic
2. The anesthetic is on my mind continually.
3. Tam worried about the procedure.
4. The procedure is on my mind continually.

APAIS-A-T, Amsterdam Preoperative Anxiety and Information
Scale.
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address questions and concerns. Written informed consents
were obtained from all patients prior to study participation.

Randomization

Patients were randomized 1:1 to receive a single session
of preoperative manual acupuncture or no acupuncture (i.e.
control) on the day of surgery. Software-based (Research
Randomizer) simple randomization was used to generate the
randomization sequence (n = 60) by the study coordinator
prior to enrollment. The randomization sequence was kept in
a secure, password-protected electronic file accessible only
to study coordinator; assignments were allocated sequen-
tially by surgery date, then consent date as necessary. Fol-
lowing each acupuncture treatment allocation, a preoperative
acupuncture session was scheduled and an acupuncturist was
assigned according to the patient’s surgery date and provider
availability. Patients were made aware of their assigned
study treatment by the coordinator on the day of surgery
upon arrival to the preoperative suite.

Intervention and procedures

In the preoperative suite, prior to any standard of care sur-
gical preparation, all patients completed a visual analog scale
(VAS; 0 [not at all anxious] to 100 [extremely anxious]) and
a numeric pain scale (NPS; 0 [no pain] to 10 [worst possible
pain]), administered by the study coordinator, to gauge pre-
treatment anxiety and pain.

Thereafter, licensed, experienced medical acupuncturists met
with acupuncture-randomized patients to administer the study
intervention. Prior to all acupuncture treatments, the assigned
acupuncturist conducted a preoperative medical assessment and
chart review with each patient. All acupuncture-randomized
patients received a combination of bilateral auricular acupunc-
ture at the Shen men, Zero, Tranquilizer, and Master cerebral
points and body acupuncture at the Pericardium 6 (PC6) wrist
site (Fig. 1). Sterile, disposable acupuncture needles were care-
fully inserted at a shallow depth of the four auricular acupunc-
ture points in each ear (36-gauge DBC Detox-5, length: 13 mm,
diameter: 0.20 mm) and at the body point on each wrist
(38-gauge SEIRIN-J-type, length: 30 mm, diameter: 0.18—
0.20 mm), totaling 10 needles per patient. These needles were
retained for ~20-30 min to attain de gi sensation, then dis-
carded into a sharps container. Following the procedure, all
acupuncture patients repeated the VAS and NPS scale assess-
ments and proceeded to standard preoperative care and sched-
uled TKA or THA.

a b

[0 Shen men Point

O Zero Point ——
O Tranquilizer Point____ g }

(] Master Cerebral g

In contrast, control patients completed the baseline VAS and
NPS assessments only once upon arrival to the preoperative
suite, then proceeded immediately after to standard preoperative
care and scheduled THA or TKA. Both surgeries were per-
formed according to standard surgical practice under spinal and
regional anesthesia. Following surgery, all patients received
multimodal analgesic care per institutional protocol. All patients
were monitored throughout hospitalization and followed for 30
postoperative days with a phone survey administered within the
first 7 postoperative days.

Outcomes

The first coprimary outcome was the change in self-reported
preoperative VAS anxiety before and after acupuncture. The
second coprimary outcome was the difference in NPS postoper-
ative pain reported by acupuncture versus control patients at
three time points (upon arrival to the postanesthesia care unit
[PACU], at 1 h and at 3 h). Though not a primary outcomes,
baseline preoperative state anxiety and pain were additionally
compared between the acupuncture and control groups using
the VAS and NPS assessments.

Several secondary outcome measures were additionally com-
pared between the study groups. Incidence of postoperative nau-
sea and/or vomiting (PONV) was assessed using the simplified
PONYV impact scale (0 [no nausea or vomiting] to 6 [continuous
nausea and >3 vomit/dry-retching events]) at postoperative
hours 1 and 3. The following data were additionally collected
from EPIC and compared: 24-h postsurgical opioid consump-
tion, reported as morphine milligram equivalents, anxiolytics
and antiemetics use during hospital admission, and hospital
length of stay. All patients completed a satisfaction question-
naire with scaled (0 [completely dissatisfied] to 10 [completely
satisfied]) questions pertaining to their overall experience, as
well as pain and anxiety management during their admission
period. The questions were administered by phone within one
week after discharge from the hospital. Acupuncture-treated
patients completed a two-question multichoice survey to gauge
satisfaction (“not at all” to “extremely”) with the acupuncture
treatment and likelihood (“never” to “very likely”) of receiving
acupuncture for future surgeries.

To evaluate the safety of preoperative acupuncture in THA
and TKA, all incidences of acupuncture-related complications
were reported throughout the study. All patients were moni-
tored for adverse events throughout hospital admission and in
the first 30 days following discharge. All adverse events were
attributed and graded by severity with appropriate documen-
tation and reporting to the IRB as necessary.

PC6D) gy, 1. Auricular (a) and body (b) acu-

puncture points used; PC6, Pericardium 6.
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Sample size

An initial sample size was calculated based on previous
studies examining the use of acupuncture for the primary
outcomes, pain, and anxiety.!>?* Sample size calculations
based on these studies required 22 (11 per group) for pain
and only 8 (4 per group for paired samples design) for anxi-
ety, accounting for 10% attrition. However, the follow-up
time points were different than the current study and the pop-
ulation examined differed (i.e. dental anxiety) in one study.??
Therefore, an interim statistical analysis was performed after
the first 31 patients were enrolled (50% of feasible maximum
enrollment total) to re-evaluate sample size.

For the coprimary outcome of pain, the interim sample size
calculation indicated that a minimum of 26 patients per group
was needed using a repeated measures design with two
groups for a total of 52 patients. This design achieved 81%
power to test factor B1 if a Geisser—Greenhouse Corrected F
Test is used with a 5% significance level and the actual effect
standard deviation is 0.255 (an effect size of 0.40319). Given
an estimated attrition rate of 10%, a minimum sample size of
60 patients were included (30 per group).

For the coprimary outcome of anxiety, the difference in the
response of anxiety score from pre- to postacupuncture was nor-
mally distributed with a standard deviation of 26.3. The differ-
ence in the mean anxiety score of matched pairs was 35.6.
Therefore, a total of six pairs of patients was necessary to reject
the null hypothesis that this response difference is zero with
probability (power) 0.8, with a 5% significance level.

Statistical analysis

All data were checked for normality of distribution. Patient
demographic and clinical (including operative) characteristics
were compared between groups using an independent samples
t-test if continuous data were normally distributed, or Mann—
Whitney U if not. A chi-square or Fisher’s exact test (if cell
counts were <5) was used to compare these characteristics
between groups for categorical variables. All continuous varia-
bles were expressed as mean * standard deviation or median +
interquartile range. Categorical variables were expressed as
frequency (%). The coprimary outcome, self-reported postop-
erative pain was compared between patients that received acu-
puncture versus control patients using repeated measures
analysis of covariance, adjusting for preoperative pain, updated
Charlson Comorbidity Index, gender, history of acupuncture,
and incidence of mental illness. The three time points evaluated
for the repeated measures included PACU arrival, 1-h postop-
eration, and 3-h postoperation. Self-reported average pain was
compared between groups at each individual time point using
independent samples #-tests, adjusted using Bonferroni correc-
tion. Self-reported pain and the coprimary outcome, self-
reported anxiety was compared before versus after acupuncture
and between the acupuncture and control groups using paired
samples #-test. Secondary outcomes for patient postoperative
complications and patient satisfaction were compared between
those who received acupuncture versus control using independ-
ent samples r-test or chi-square analysis. Statistical analysis
was conducted using SPSS version 26.0. A p-value <0.05 was
deemed statistically significant. The statistician performing the
analysis was not blinded to study grouping, but did not partici-
pate in conducting clinical assessments.

KAINKARYAM ET AL.

Results
Participants

A total of 60 patients, 30 in each group, completed the
study (Fig. 2). There were no significant differences in the
baseline characteristics of acupuncture-treated patients ver-
sus those in the nonintervention control group (Table 2).

Primary outcome. Upon arrival to the preoperative area,
prior to treatment, patients in the acupuncture and control groups
reported similar anxiety (60.73 £21.28 vs. 59.66 £ 30.11, respec-
tively; p = 0.870, 95% confidence interval [CI] = 12.48-14.63;
Fig. 3, left) and pain (4.9713.01 vs. 4.69+2.79, respectively;
p=0.72,95% CI = 3.04-6.62; Fig. 3, right). Following the acu-
puncture intervention, patients who received acupuncture
reported significantly less anxiety (60.73+21.28 before vs.
28.90£21.54 after; p < 0.001, 95% CI = 23.56-40.10; Fig. 3,
left) and pain (4.97 +3.01 before vs. 2.90+ 6.62 after; p < 0.001,
95% CI = 1.44-2.69; Fig. 3, right).

There were no significant differences in postoperative
pain between patients in each study group in the PACU
(0.47+1.36 vs. 1.38£2.83, respectively; 95% CI = —0.16—
2.30, p = 0.087), at postoperative hour 1 (1.67£2.22 vs.
2.45+3.15, respectively; 95% CI = —0.39-2.51, p = 0.147),
and at postoperative hour 3 (3.67£3.03 vs. 4.55+3.29,
respectively; 95% CI =—-0.26-3.01, p = 0.098, Fig. 4).

Secondary outcomes. There were no statistically signifi-
cant differences in the incidence of postoperative complica-
tion, medication use, hospital length of stay, and 24-h
postoperative opioid consumption. Per the phone survey
results, patient satisfaction was similar between the two study
groups (Table 3). Most patients were very satisfied with their
overall care, as well as pain, and anxiety management. Within
the acupuncture treatment group, a small portion of partici-
pants experienced minor immediate complications including
local bleeding, discomfort, and pain (Table 4). Even so, most
patients who received acupuncture were satisfied with the
treatment and likely to consider acupuncture for future sur-
geries (73.4% and 83.3%, respectively).

Discussion

Preoperative anxiety is common among patients scheduled
to undergo total hip or knee arthroplasty and represents a sig-
nificant antecedent to enhanced postoperative pain and poor
recovery. Preoperative acupuncture has been successfully
used to ameliorate anxiety in a variety of surgery types,!20
warranting this clinical investigation of its efficacy among
patients undergoing THA or TKA presenting with preopera-
tive anxiety.

Following a single, preoperative session of mixed auricu-
lar and body acupuncture, a significant reduction in patient-
reported preoperative anxiety was observed. The effect
occurred within 30 min of receiving the intervention, con-
sistent with findings in previous studies that used similar
acupuncture points to treat anxiety.2>~2® Though no specific
acupuncture points were used to treat pain, reductions in pre-
and postoperative pain were also reported following the acu-
puncture intervention. Anxiety state is known to influence
pain; preoperative anxiety can cause psychological distress,
resulting in an increased likelihood to somaticize pain.2?-3!
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Enrollment

| Assessed for eligibility (n=123)

Excluded (n=63)

- Declined to participate (31)

- Did not meet eligibility criteria (26)

- Surgery cancellation or type change (n=5)
- Patient withdrew consent (n=1)

Enrolled and Randomized
(n=60)

!

|

{ 3 !
Allocated to Acupuncture Allocation
group (n=30)

group (n=30)

Allocated to Control

|

FIG. 2. Flow diagram of study patients.

(n=1)

Preoperative surveys missed

L Follow-Up [

- Enrolled through
postoperative day 30 (n=30)
- Completed entire study (n=30)

day 30 (n=30)

- Enrolled through postoperative

- Completed entire study (n=29)

4 Analysis r
( 2 J

- Analyzed for primary and
sccondury outcomes
(n=30) (n=29)

- Analyzed for co-primary
outcome preoperuti ve ilﬂXiEty

- Analyzed for co-primary
outcome postoperative pain and
secondary outcomes (n=30)

Given that preoperative acupuncture can induce significant
relaxation and has sedating properties,3>>3 it is plausible that
the reduction in anxiety indirectly influenced the patients’
perception of pain as well. Indeed, these findings align with
the expected benefits of the acupuncture points used, accord-
ing to Traditional Chinese medicine theory. Shen men calms
or activates heart fire to alleviate anxiety and pain, while point
Zero is said to move the mind, emotions, and body toward
homeostatic balance.>* The Master Cerebral point is influen-
tial in psycho-emotional and somatic disorders that accom-
pany acute and chronic pain, and the Tranquilizer point
produces a general sedation effect to relax the body.>*-3¢
While there were no statistically significant differences in
the secondary outcomes, the incidence of PONV was higher in
control patients than in acupuncture-treated patients. This find-
ing may reflect the use of the PC6 body acupuncture point,
which was selected for its dual antianxiety*” and anti-PONV38
effects. Nonetheless, all study patients received midazolam
before surgery and propofol sedation during surgery per insti-
tutional standard practice. Both medications have antiemetic
properties,>>*! potentially explaining the low incidence of
PONYV and why any discernable difference in PONV was stat-
istically insignificant. At our institution, the expected length of
stay for THA and TKA patients is about 1.25 days; it is stand-
ard practice to keep patients postoperatively for one night, fol-
lowed by one to two physical therapy sessions. During this
time, patients are given opioids, anxiolytics, and antiemetics at
regular intervals. Both the relatively short inpatient stays and

medication administration protocols plausibly contributed to
the lack of differences in secondary outcomes (Table 3).

Since this was the first acupuncture study performed at our
institution, this study primarily assessed the impact of a single
preoperative acupuncture session on anxiety, focusing on its
influence in the first hours of recovery. Nevertheless, the 3-h
assessment endpoint may have been too early to capture any
difference, while institutional practices may have obscured
potential effects on other outcomes. This study has other limi-
tations. Most patients were white, non-Hispanic, older individ-
uals, although this is consistent with demographic data from a
recent large-scale epidemiological survey.*? As per the survey,
the prevalence of THA and TKA surgeries was evenly bal-
anced among males and females; however, in our study, the
patient population was predominately female. This may reflect
the increased incidence of preoperative anxiety among women
versus men.*> In addition, this study was an open-label design
that compared an acupuncture-treated group to a noninterven-
tion control group. Similar studies have used sham acupunc-
ture rather than nonintervention controls to mitigate bias. In
this study, sham acupuncture was not performed given the rel-
atively small surface area of the ear and concern for human
error resulting in accidental stimulation.

Further research should aim to investigate the effect of mul-
tiple preoperative acupuncture sessions or a combination of
pre- and postoperative acupuncture on anxiety and postsurgical
recovery with more long-term follow-up. Future studies should
also investigate the efficacy of preoperative acupuncture in a
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TABLE 2. PATIENT DEMOGRAPHICS AND BASELINE CHARACTERISTICS
Total
Variable Acupuncture (n = 30) Control (n = 30) (n=60) )(2, 95% CI, or U p-Value
Age (years) 69.60 £9.71 67.63 £7.71 68.62 £ 8.75 -2.57,6.50 0.39
mean £ SD
Sex, n (%) 0.88 0.35
Female 22 (73.3) 25(83.3) 47 (78.3)
Male 8 (26.7) 5(16.7) 13 (21.7)
Ethnicity, n (%) — 0.35
Hispanic 4 (13.3) 1(3.3) 5(8.3)
Non-Hispanic 26 (86.7) 29 (96.7) 55 91.7)
Race, n (%) 4.75 0.09
Caucasian/White 26 (86.7) 24 (80.0) 50 (83.3)
African American/ 0 (0.0) 4 (13.3) 4(6.7)
Black
Other 4 (13.3) 2(6.7) 6 (10.0)
BMI (kg/mz) 32.16 £ 5.31 30.44 £5.51 31.30+£5.44 -1.07,4.52 0.22
mean = SD
CCI 1.0,2.0 0.0,2.0 0.0, 5.0 U=3320 0.06
median, IQR
Hx mental illness®, n (%) 15 (50.0) 12 (40.0) 27 (45.0) 0.61 0.44
Anxiety 13 (43.3) 10 (33.3) 23 (38.3) 0.64 0.43
Bipolar disorder 0 (0.0) 1(3.3) 1(1.7) — 1.00
Depression 8 (26.7) 6 (20.0) 14 (23.3) 0.37 0.54
Hx acupuncture, n (%) 1.93 0.17
Yes 12 (40.0) 7 (23.3) 19 (31.7)
No 18 (60.0) 23 (76.7) 41 (68.3)
APAIS Score (0-20) 13.27 £2.39 13.90 £ 2.56 13.58 £2.48 -1.92, 0.65 0.33
mean + SD
Surgery, n (%) 0.07 0.80
Total hip arthroplasty 15 (50.0) 16 (53.3) 31 (51.7)
Total knee 15 (50.0) 31 (46.7) 29 (48.3)

arthroplasty

?A patient may have more than one diagnosis reflecting the differences in frequency between history of any mental illness versus the fre-

quency of each specific diagnosis.

APAIS, Amsterdam Preoperative Anxiety and Information Scale; BMI, body mass index; CCI, Charlson Comorbidity Index; CI, confi-

dence interval; VAS, Visual Analog Scale.

larger, more diverse patient population to enhance the
reliability of findings. Future studies may also consider
evaluating the efficacy of preoperative acupuncture on
anxiety compared to a pharmacologic treatment such as
benzodiazepines.

Conclusions

Preoperative mixed auricular and body acupuncture was
associated with increased relaxation and comfort prior to
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FIG. 3. Presurgical self-reported anxiety and pain in the
nonintervention control group and acupuncture-treated
patients before and after treatment (AP). ***p < 0.001.

surgery in a high-anxiety patient cohort that underwent THA
or TKA. Compared to nonintervention controls, patients
receiving preoperative acupuncture reported less pain in the
first three postoperative hours with no differences in safety
outcomes. Importantly, most patients receiving acupuncture
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FIG. 4. Postsurgical self-reported pain in the postanes-
thesia care unit and at 1 and 3 postoperative hours.
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TABLE 3. SECONDARY OUTCOMES

Control Total
Variable Acupuncture (n = 30) (n=30) (n=060) ;{2, 95% CI, or U p- Value
PONV, 1 h — 0.11
postoperative, n (%)
Yes 0 (0.0) 4(13.3) 4(6.7)
No 30 (100.0) 26 (86.7) 56 (93.3)
PONV, 3 h 0.00 1.00
postoperative, n (%)
Yes 5(16.7) 5(16.7) 10 (16.7)
No 25 (83.3) 25 (83.3) 50 (83.3)
Antiemetic use 0.0, 1.0 0.0, 1.0 0.0, 1.0 398.0 0.37
median, IQR
Midazolam dose (mg) 3.96 £ 1.73 4.21%1.80 4.09%1.76 —-1.18, 0.70 0.61
mean = SD
Midazolam dose >2mg, n (%) 19 (63.3) 22 (73.3) 41 (68.3) 0.69 0.41
Length of stay (h) 29.5,3.5 29.0, 3.0 29.0,3.8 390.5 0.38
median, IQR
Postoperative complications, — 0.17
n (%)
Yes 3 (10.0) 7 (23.3) 10 (16.7)
No 27 (90.0) 23 (76.7) 50 (83.3)
Postoperative opioids 45.51 £30.02 52.46+£30.92  48.99 £30.42 -22.70, 8.80 0.38
(MME), 0-24 h
mean = SD
Patient satisfied? (9 or 10/10),
n (%)
Overall 21 (70.0) 24 (80.0) 45 (75.0) 0.80 0.37
Pain 19 (63.3) 20 (66.7) 39 (65.0) 0.07 0.79
Anxiety 21 (70.0) 19 (63.3) 40 (66.7) 0.30 0.58

Fisher’s exact test used for categorical variables when cell frequency count <5.
CI, confidence interval; IQR, Interquartile Range. MME, morphine milligram equivalents; PONV, postoperative nausea and vomiting.

were very or extremely satisfied with the treatment and likely
to consider acupuncture for future surgeries. These prelimi-
nary findings suggest that preoperative acupuncture may be a
valuable nonpharmacologic tool to help mitigate preoperative
anxiety and perioperative pain in patients undergoing total hip

TABLE 4. ACUPUNCTURE TREATMENT: COMPLICATION
INCIDENCE AND PATIENT SATISFACTION

Frequency

Variable (n=30)
Complication incidence, n (%)

Local bleeding 9 (30.0)

Discomfort 3(10.0)

Residual pain 13.3)
Satisfaction, n (%)

Extremely 14 (46.7)

Very 8 (26.7)

Somewhat 5(16.7)

Not very 1(3.3)

Not at all 2(6.7)
Consider acupuncture for future surgeries,

n (%)

Very likely 19 (63.3)

Likely 6 (20.0)

Maybe 2(6.7)

Never 3(10.0)

or knee replacement. Further research investigating the short-
and long-term analgesic and antianxiety effects of preopera-
tive acupuncture is vital to determining its overall value in the
setting of THA and TKA.
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