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controlled double-blind trial
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Abstract

Purpose A randomized controlled double-blind trial was conducted to evaluate the effects of adding dexametha-
sone to the local infiltration analgesia (LIA) mixture on frequency of patient controlled analgesia (PCA) and opioids
consumption after simultaneous bilateral total hip or knee arthroplasty (THA or TKA).

Methods 108 patients who received simultaneous bilateral THA or TKA were randomly divided into dexamethasone
group and normal saline (NS) group. The main difference between two groups was whether or not dexametha-

sone was added to the LIA mixture. The main outcome was the cumulative consumption of opioids within 24 h.

The secondary outcome were the total cumulative consumption of opioids during postoperative hospitalization,
consumption of opioids drug for rescue analgesia, frequency of PCA, postoperative Visual Analogue Scale (VAS),

and complications.

Results Cumulative consumption of opioids in the 24 h was similar between two groups (P=0.17). Total cumulative
consumption of opioids in the dexamethasone group during postoperative hospitalization was significantly lower
(P=0.03). No significant difference in the consumption of opioids drug for rescue analgesia between two groups
within 24 h, while the frequency of PCA was significantly different (P=0.04). VAS of dexamethasone group and NS
group were similar during postoperative hospitalization, while the incidence of postoperative nausea and vomiting
(PONV) in dexamethasone group was lower than that in NS group.

Conclusions Adding dexamethasone to LIA in the simultaneous bilateral THA or TKA can effectively reduce the total
cumulative consumption of opioids and the frequency of PCA, as well as reduce the incidence of PONV.

Trial Registration The trial has been registered in the Chinese Clinical Trial Registry (Registration Number:
ChiCTR2100042551, Date: 23/01/2021).
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Introduction

For patients with advanced stage bilateral hip or knee
arthritis, simultaneous bilateral total joint arthroplasty
(TJA) can obtain higher partial benefits than staged bilat-
eral TJA, especially in terms of time and cost [1, 2]. At the
same time, it brings more challenges to orthopedic sur-
geons, due to the difficulty and risk of analgesia of simulta-
neous bilateral TJA [3, 4]. Simultaneous bilateral total hip
or knee arthroplasty (THA or TKA) has a higher degree
of postoperative pain, and an immediate and effective
analgesia has been shown to help improve postoperative
clinical outcomes, promote rapid recovery, and reduce
opioid-related side-effects [5, 6]. Therefore, the selection
of reasonable analgesic methods for surgery is particularly
important to improve the prognosis of patients.

Multimodal analgesia has been widely used in recent
years, encompassing patient controlled analgesia (PCA),
epidural analgesia, femoral nerve block (FNB), and local
infiltration analgesia (LIA) [7, 8]. PCA can effectively
control postoperative pain, however, it may also cause
subsequent side-effects such as postoperative nausea and
vomiting (PONV), constipation, and respiratory depres-
sion [9]. Epidural analgesia increases the risk of nausea,
hypotension, and respiratory depression [10]. Although
ENB has been reported to have a good analgesic effect,
it can increase quadriceps weakness and increase the risk
of falls in the hospital, especially in patients after joint
arthroplasty [11]. In contrast, LIA has the advantages of
convenient use, good analgesic effect, and few side effects
[12]. Studies have shown that LIA was also beneficial to
functional recovery after THA or TKA and to promote
early getting out of bed [13]. However, the limited dura-
tion of local analgesia is a shortcoming of LIA [14]. On
the basis of the advantages of LIA, improving its dura-
tion of action will be more conducive to postoperative
analgesia and improve patient satisfaction. However, it is
still unclear whether the addition of adjuvants to the LIA
mixture can prolong the effective duration of local anes-
thesia in bilateral THA or TKA.

Glucocorticoids have powerful anti-inflammatory
effects and are widely used in various perioperative envi-
ronments to reduce inflammation markers and hospital
stay, prevent PONV, and relieve postoperative pain and
fatigue [15, 16]. However, it is difficult to judge the actual
value of glucocorticoids due to the heterogeneity of the
type, dosage, dosing schedule, and perioperative treat-
ment during joint arthroplasty [16, 17]. Previous stud-
ies have proved that dexamethasone as an additive of
LIA mixture can play a role in short-term analgesia and
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moderate improvement of postoperative function, hos-
pital stay, and nausea during unilateral THA or TKA
[18, 19]. Although simultaneous bilateral TJA has many
advantages, it is also accompanied by heavier postop-
erative pain and the use of opioids [3, 20]. The effect of
dexamethasone as a LIA mixture additive in simulta-
neous bilateral THA or TKA has not been studied yet.
We hypothesized that dexamethasone as a LIA mixture
additive would have better advantages in simultaneous
bilateral THA or TKA. A randomized controlled dou-
ble-blind study was conducted to evaluate the effects
of adding dexamethasone to the LIA mixture on opioid
consumption, frequency of PCA, short-term pain scores,
and complications after selective primary simultaneous
bilateral THA or TKA.

Materials and methods

Trial design

A prospective, double-blind, parallel-group, randomized
controlled clinical trial was conducted. The trial has been
registered in the Chinese Clinical Trial Registry (Web-
site: https://www.chictr.org.cn/, Registration Number:
ChiCTR2100042551, Register Date: 23/01/2021). This
study was approved by the Ethics Committee of the Hos-
pital (Ethics Number: AF/SC-08/02.0). The work has
been reported in line with Consolidated Standards of
Reporting Trials (CONSORT) Guidelines. Before group-
ing, each patient signed an informed consent form and
agreed to participate.

Participants
Inclusion criteria:

(1) The American Society of Anesthesiologists (ASA)
classification: I-III

(2) BMI range of 18—40 kg/m?

(3) People aged 18-85 who can communicate normally
and effectively without cognitive behavioral impair-
ments

(4) Selective primary simultaneous bilateral THA or
TKA that operated by a participant surgeon were
enrolled

Exclusion criteria:
(1) Allergy or intolerance to one of the study drugs

(2) Regular use of opioids, or addiction to opioids and
alcohol
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(3) Suffering from pain-causing diseases such as neuri-
tis and herpes

(4) Severe spine and ankle joint diseases that affect the
function of the knee or hip

(5) Prior hip or knee surgery, previous hip or knee
infection

(6) Insufficiency of liver or kidney

(7) Rheumatoid arthritis, ankylosing spondylitis

(8) Long-term use of glucocorticoids or recent intra-
articular steroid injection

Perioperative management
All patients were given 60 mg Etocoxib tablets daily for
analgesia 3 days before surgery. Surgical anesthesia used
general anesthesia without regional block and were com-
pleted by anesthesiologists proficient in general anesthe-
sia. General anesthesia were induced in the induction
room using anesthesia machine face mask inhalation
induction method (Sufentanil Citrate Injection, 50 ug/
ml, 0.1-5.0 ug/kg for opioids). Gradually increase the
inhalation concentration during the induction of anes-
thesia, and when the patient’s consciousness disappears
and enter the third phase of anesthesia, intratracheal
intubation can be performed by intratracheal infusion
of muscle relaxants. The maintenance of general anes-
thesia (Remifentanil Hydrochloride for Injection, 50 ug/
ml, 0.5-1 ug/kg for opioids) was maintained by continu-
ous injection of intravenous anesthetics in the operating
room to meet the requirements of the operation and the
management of the patient, and to ensure the stability of
physiological functions such as circulation and breathing.
Operations were performed by the same team of
experienced surgeons using the same surgical method.
Tranexamic Acid and Sodium Chloride Injections (0.5 g,
3 vessel) were injected intravenously before the skin
incision to reduce perioperative blood loss. After wait-
ing for the implantation of the intraoperative prosthesis,
the surgeon implemented LIA (200 mg 1% Ropivacaine
Hydrochloride Injection, 100 mg Flurbiprofen Axetil
Injection, 1 mg Epinephrine, 0.9% normal saline (NS))
and injected the mixture into muscles and subcutaneous
tissues to ensure complete coverage of the joint structure
[21]. Superficial and deep injections were performed in
the late stage of surgery (just after implantation) [22]. The
main difference between the two groups was that 1 ml of
0.9% NS was added to the LIA mixture for each joint in
the NS group, while the dexamethasone group was 1 ml
of 5 mg/ml dexamethasone. Place the drainage tube and
suture the incision. After the operation, the drainage tube
was clamped for 2 h and opened for 10 min. No long-act-
ing opioids were used during the operation. The patient
did not receive intravenous dexamethasone at other
times during the perioperative period.
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Postoperative management

After the TJA, the patient were transferred to the pos-
tanesthesia care unit (PACU) for postoperative vital
signs monitoring. Propofol (4-12 mg/kg) was used for
postoperative anesthesia maintenance. Metoclopramide
Hydrochloride Injection (10 mg/ml, 10-20 mg) was used
for nausea and vomiting, Naloxone Hydrochloride Injec-
tion (1 mg/ml, 0.4-2 mg) for respiratory depression, and
Diphenhydramine Hydrochloride Tablets (25-50 mg, tid)
for itchy skin. The breathing tube was removed when the
patient recovered to the Aldrete score of 9 points, and the
patients were returned to the ward after 15 min of obser-
vation for no abnormalities [23].

Two groups of patients received the same dose of
Flurbiprofen Axetil Injection (50 mg, twice a day) intra-
venously and NSAID Etoricoxib tablets (120 mg/day)
orally for intensive analgesia. All patients used patient
controlled intravenous analgesia (PCIA) containing opi-
oid drug Sufentanil Citrate Injection (2 ug/kg, 100 ml)
and 0.9% NS with a self-control switch device as the PCA
plan. The quantitative sustained release background dose
of PCIA was 2 ml/h. When the analgesia was insufficient
[19], press the automatic switch device. The switch can
only be pressed once within 15 min, and the pulse dose
was 0.5 ml per pulse. Opioid drug Dezocine (5 mg/ml)
was used for postoperative rescue analgesia.

The postoperative rehabilitation programs were the
same for both groups. The rehabilitation physician
instructed the patients to perform quadriceps and ham-
string exercises preoperatively and on the second postop-
erative day.

Outcome measures

Primary outcome measure

The main outcome measure was the cumulative con-
sumption of opioids measured by morphine dose equiva-
lent (MDE) within 24 h after arriving at the PACU. All
opioids were converted to MDE according to the stand-
ard conversion table [24, 25].

Secondary outcome measures

The total cumulative consumption of opioids was meas-
ured in terms of MDE during hospitalization. And, the
MDE of opioid drug Dezocine, which was used for rescue
analgesia within 24 h after surgery.

Record the time point of each PCA self-controlled
medication for all patients. The automatic control switch
of PCA can only be pressed once in 15 min. Calculate the
frequency of PCA in every 2 h interval (maximum 8 self-
controlled pressings) within 24 h after operation.

Visual Analogue Scale (VAS) at rest and during activ-
ity at preoperation, PACU, postoperative day (POD) 0,
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1, 2, and 3. VAS usually uses a 10-cm long straight line,
with 0 points and 10 points at the two ends, 0 means no
pain, 10 means the most unbearable pain, and the middle
value means different degrees of pain. The patient makes
a mark on a certain point on the straight line to indicate
the intensity of the pain and the psychological impact
[26].

Record opioid-related side-effects such as vomiting
and itching, and surgical complications, including wound
complications, thromboembolic diseases, infections, etc.,
within 24 h.

Sample size

Cumulative MDE consumption within 24 h was the main
result of the study. Based on experience and institutional
pre-experimental data, the meanz+standard deviation
(SD) dose of MDE in patients who underwent simultane-
ous bilateral TJA and did not use dexamethasone within
24 h after surgery was 78.6 (58.3) mg. In order to prove
that the addition of dexamethasone to LIA can reduce
the consumption of opioids within 24 h by 30% [27], 48
patients in each group need to detect the statistically sig-
nificant difference between the alpha value of 0.05% and
the power of 80%. Considering about 10% of incomplete
follow-ups or withdrawal of patients, our goal was to
recruit a total sample size of 108 patients.

Randomization and blinding

After obtaining the patient’s informed consent, the stat-
istician used computer to generate a 1 to 108 randomiza-
tion sequence (www.randomization.com), and assigned
the patients in a 1-to-1 ratio to one of the following two
groups in parallel: dexamethasone group (1 mL of dexa-
methasone 5 mg/mL), and NS group (1 mL of NS 0.9%).
The patients must be explained about scope of trial and
outcome measurement before enrolling. All outcome
measures were performed by professionally trained
evaluators, who do not know the grouping and treat-
ment plan of the patients throughout the study. In addi-
tion, patients, anesthesiologists, physical therapists, and
nurses do not know the content of the trial group and
intervention measures.

Statistical analysis

SPSS 26.0 (Chicago, IL, USA) statistical software was
used to process the data, and general data were statisti-
cally described using frequency and percentage. Chi-
squared test was used for binary variables. After the
continuous variables were tested by Shapiro-Wilk test,
the data with normal distribution were used independ-
ent-sample t-test between the two groups, expressed
as the mean+SD. Data conversion was performed on
the data with non-normal distribution, and the data
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with normal distribution after the conversion adopted
the independent sample t test, and the data without the
normal distribution after the conversion adopted the
Mann-Whitney U test, which was expressed as median
(IQR (range)). Multiple measurements at different time
points were compared using ANOVA of repeated meas-
urements. All tests were calculated with two tails, P<0.05
indicated a statistically significant difference between the
two groups.

Result

Patient characteristics and flow

We performed simultaneous bilateral THA or TKA
on 127 patients. According to the inclusion and exclu-
sion criteria, 108 patients were screened out and ran-
domized (one to one ratio). 1 patient was transferred
to other departments for treatment due to acute illness
and dropped out, and 2 patients were transferred to the
intensive care unit after surgery. Finally, the complete
data of 105 patients were obtained, 53 patients in the
dexamethasone group and 52 patients in the NS group.
The detailed flow chart of patient enrollment and rand-
omization is shown in Fig. 1.

Statistical analysis proved that there was no statistical
difference in the composition of baseline demographic
data such as gender, age, BMI, and surgical category
between the two groups. For a detailed comparison of
the demographic characteristics of the two groups of
patients, see Table 1.

Outcome measures

In the main outcome measure, the consumption of MDE
in the NS group and dexamethasone group within 24 h
was similar (mean+SD (95% confidence interval (CI)),
74.3+21.8 (68.2, 80.3) and 68.8+19.4 (63.4, 74.1) mg,
respectively, P=0.17), and without statistical difference
(Table 2).

In the secondary outcome measures, the total cumu-
lative consumption of opioids during the postoperative
hospitalization was significantly lower in dexamethasone
group than in NS group (mean + SD (95% CI), 130.2 £ 38.6
(119.6, 140.9) and 147.6 £42.1 (135.9, 159.3) mg, respec-
tively, P=0.03), and the MDE of the opioid drug Dezo-
cine used for rescue analgesia within 24 h after the
operation of the two groups were not significantly differ-
ent (P=0.26) (Table 2).

Figure 2 shows the frequency of PCA every 2 h in the
two groups within 24 h after surgery. The total number of
times in the dexamethasone and the NS group were 27.56
and 40.95 times (P=0.04), with a significant difference
between the two groups.

The short-term VAS of pre-operation, PACU, and POD
0-3 were shown in Fig. 3. The graphs of the two groups
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[ Enrollment ] Assessed for eligibility (n=127 )
Excluded (n= 19)
« Not meeting inclusion criteria (n=9)
“| « Declined to participate (n=7)
+ Other reasons (n= 3)
Randomized (n=108)
Y ( Allocation } l
Allocated to Dexamethasone group (n=54) Allocated to Saline group(n=54)
« Received allocated intervention (n= 53) « Received allocated intervention (n=53)
« Did not receive allocated intervention (n= 1) « Didnot receive allocated intervention (n=1)
[ Follow-Up ]
Lost to follow-up (Uncontacted patients) (n=0) Lost to follow-up (Uncontacted patients) (n=1)
Discontinued intervention (n=0) Discontinued intervention (n=0)
y [ Analysis A 4
Analysed (n=53) nalysed (n=52)
« Excluded from analysis (n= 0) + Excluded from analysis (n=0)
Fig. 1 The detailed enrollment, randomization flow diagram of the patient
Table 1 Preoperative baseline demographic data of patients between dexamethasone and NS group
Dexamethasone Range 95% Cl NS (n=52) Range 95% Cl P value
(n=53)
Gender (male/female) 21/32 22/30 0.15"
Age (years) 615+125 29.0-87.0 (58.1,65.0) 63.1+£124 31.0-81.0 (59.7, 66.6) 052
Weight (kg) 629+6.9 47.8-78.7 (61.0,64.7) 635+7.3 36.0-79.0 (61.5,65.6) 062"
BMI (kg/mz) 234+3.1 15.8-30.3 (22.6,24.3) 240+34 16.5-31.5 (23.0,24.9) 044
Types of surgery (%) 0.14"
TKA 32(604) 34 (65.4)
THA 21(39.6) 18 (34.6)
History of diabetes (%) 12(226) 13(25.0) 017t
VAS at rest 2708 1.1-4.2 (24,29 28+10 0.8-5.0 (25,3.1) 0.59°
VAS during activity 53+£14 26-7.8 (4.9,5.6) 56+15 2.9-8.1 (5.2,6.0) 020"
Duration of surgery (min) 1703+189 126.0-203.0 (165.1,175.5) 1714181 141.0-212.0 (166.4,176.5) 075

NS normal saline; C/ confidence interval; BMI body mass index; TKA total knee arthroplasty; THA total hip arthroplasty; VAS visual analogue scale

* P value means that student’s t test were used, data were represented as mean+SD

* Pvalue indicates that the Chi-squared test were used
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Table 2 Morphine dose equivalent (MDE) (mg) between dexamethasone and NS group

Time Dexamethasone Range 95% Cl NS (n=52) Range 95% ClI PValue”
(n=53)

Within 24 h 688+194 23.7-103.1 (634,74.1) 743+21.8 333-1132 (68.2,80.3) 017

Within 48 h 111.7+£359 36.7-185.7 (101.8,121.6) 12494354 41.6-177.0 (115.0,134.7) 0.06

Within 72 h 119.6+£36.6 41.9-195.2 (109.5,129.7) 133.7£3938 46.2-211.9 (122.6,144.8) 0.06

Total 130.2+38.6 47.2-198.5 (119.6, 140.9) 147.6+42.1 53.8-232.7 (135.9,159.3) 003"

Dezocine

Within 24 h 52422 0-10 (4.6,5.8) 57+22 0-10 (5.1,6.3) 0.26

NS normal saline; Cl confidence interval
*P value means that student’s t test were used, data were represented as mean+SD

**The difference was statistically significant

Average times of PCA

PACU 2h 4h 6h 8h 10h

=== Dexamethasone

Fig. 2 Average times of PCA between dexamethasone and NS group

of VAS at rest (Fig. 3a) and during activity (Fig. 3b) had
similar trends and without significant difference at each
time point.

The incidence of PONV in patients treated with dexa-
methasone decreased (P<0.05). No significant difference

in opioid-related side-effects and surgical complications
(Table 3).

Discussion

This trial was the first prospective double-blind rand-
omized controlled clinical trial to test the analgesic effect
of dexamethasone on LIA in simultaneous bilateral THA
or TKA. The results showed that although the addition of
dexamethasone to LIA does not reduce the consumption
of opioids within 24 h after simultaneous bilateral THA

452 458 4.48

5 ee—— 4.27

12h 14h 16h 18h 20h 22h  24h

Saline

or TKA and the consumption of opioid drug Dezocine
for rescue analgesia after surgery, it can effectively reduce
the total consumption of opioids during hospitalization
and the frequency of PCA within 24 h. The results of the
study also concluded that there was no significant differ-
ence in VAS at rest and during activity between the dexa-
methasone group and the NS group at each time point,
however, it could effectively alleviate the side effects of
opioids such as PONV.

This study was a prospective double-blind randomized
controlled clinical trial, and also the first trial to study
simultaneous bilateral THA or TKA, which will be dif-
ferent from unilateral THA or TKA. Several clinical tri-
als have reported the benefit of adding dexamethasone
to the LIA mixture in patients undergoing TJA [16-19].
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VAS at rest (score)

hn

Preoperative PACU Day 0

==@== Dexamethasone

Day 1 Day 2 Day 3

w=@== Saline

VAS during activity (score)

PACU

Preoperative Day 0

=@==Dexamethasone

Day 1 Day 2 Day 3

«=@== Saline

Fig. 3 VAS at rest and during activity between dexamethasone and the NS group

Summarizing the previous literature and our study, the
benefit of dexamethasone in TJA is significant, therefore,
dexamethasone as additive of LIA is recommended for
orthopedic surgery. Our data provide a valuable addition
to the literature and may go some way toward deepening
our understanding of the effects of dexamethasone.

The sources of pain included nerve stimulation and
inflammatory response [28]. After joint arthroplasty,
multiple inflammatory factors including IL-1f, IL-6,
transforming growth factor-a (TGF-«) were significantly
increased [29]. The release of a large amount of inflam-
matory mediators can lower the nociceptor threshold and

cause pain sensitization [30], so that patients will experi-
ence severe pain after receiving mild stimulation. Simul-
taneous bilateral TJA has greater trauma and releases
more inflammatory mediators, and patients often suffer
from higher pain and analgesic doses after surgery [31],
including the application of opioids. The results of the
study proved that the addition of dexamethasone to LIA
in simultaneous bilateral THA or TKA can effectively
reduce the total consumption of opioids during postop-
erative hospitalization, which was similar to the results
reported in previous studies in the addition of dexameth-
asone to LIA during unilateral THA or TKA [32, 33].
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Table 3 Opioid-related side-effects and surgical complications
between dexamethasone and NS group

Dexamethasone NS (n=52) Pvalue'
(n=53)
Opioid-related complica-
tions
Nausea
Day 0 12(22.6) 23 (44.2) 0017
Day 1 11(20.8) 19 (36.5) 0.04"
Vomiting
Day 0 8(15.1) 15 (28.8) 005"
Day 1 9(17.0) 10(19.2) 0.19
Vertigo
Day 0 3(5.7 4(7.7) 0.28
Day 1 1(1.9) 1(1.9) 0.5
Urinary retention
Day 0 3(5.7 2 3. 032
Day 1 1(1.9) 1(1.9) 0.5
Pruritus
Day 0 . 6(11.5) 0.23
Day 1 4(7.7) 7(13.5) 0.16
Over-sedation or som-
nolence
Day 0 1(1.9) 2(3.8) 0.37
Surgical complications
Wound complications 1(1.9) 2(3.8) 037
Thromboembolic 1(1.9) 0(0) 0.5
disease
Superficial infection 2(3.8) 1(1.9) 0.38

NS normal saline
Data are represented as n (%)
* Pvalue indicates that the Chi-squared test were used

**The difference between the two groups was statistically significant

The reduction in the total consumption of opioids can
increase the safety of arthroplasty and reduce the risks
associated with anesthetics [34, 35]. El-Boghdadly et al.
conducted a randomized controlled trial of adding dexa-
methasone to LIA during selective total hip arthroplasty,
and they believed that adding dexamethasone to LIA in
unilateral total hip arthroplasty can effectively reduce
VAS on the POD 1, and that this conclusion was related
to the time of action of dexamethasone [18]. We have
concluded that there was no significant difference in VAS
at rest and during activity at each time point between the
NS group and the dexamethasone group, which may be
related to the use of opioid drug Sufentanil Citrate Injec-
tion analgesia pump with automatic switching device as
PCA regimen in the study, and related to the addition
of opioid drug Dezocine for postoperative rescue anal-
gesia when the analgesia was insufficient. The decrease
in the incidence of PONV in the dexamethasone group
suggested that LIA may have a systemic mechanism of
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dexamethasone [19]. The application of dexamethasone
in this study did not increase surgical complications
during hospitalization and could even effectively reduce
opioid-related side-effects, which indirectly proves the
effectiveness and safety of dexamethasone.

We used the PCIA with a quantitative continuous
release background dose and a compression-controlled
pulsed dose, and recorded the frequency of PCA every
2 h in the two groups within 24 h after surgery in this
study. The consumption of opioids in the dexametha-
sone group and the NS group (66.8 vs. 74.3 mg) within
24 h was the sum of the quantitative sustained release
background dose (48.0 vs. 48.0 mg), rescue analgesic
Dezocine and compression controlled pulse dose. The
study concluded that the use of rescue analgesia opioid
drug Dezocine within 24 h was not significantly differ-
ent between the two groups (5.2 vs. 5.7 mg, P=0.26).
Therefore, the difference in the cumulative consump-
tion of opioids between the two groups within 24 h was
mainly due to the pressure-controlled pulse dose. The
study showed that the total average times of the dexa-
methasone group and the NS group was 27.56 and 40.95
times, and the patients in the NS group had a higher
frequency of PCA within 24 h, and with significant dif-
ference. Higher frequency of self-control may mean
higher negative emotions such as psychological anxiety.
Negative emotions, such as anxiety and depression, can
exacerbate pain that is difficult to overcome with pain-
killers [36]. The interaction of pain and negative emo-
tions will increase the psychological and physical burden
of patients, affect the postoperative recovery of patients,
and reduce surgical satisfaction [37]. As far as we know,
this was the first study to include the frequency of PCA
self-controlled dosing and obtain a positive result, which
was not noticed in previous studies.

This study also has several shortcomings: First, we do
not know the optimal dose of dexamethasone added to
LIA, and the addition of dexamethasone 5 mg to LIA in
this study was determined based on previous studies [31,
38], which was a safe dose [39]. Second, for the conveni-
ence of trial calculation, we converted all opioids in the
study to MDE, which may be inaccurate. Third, the LIA
mixture included Ropivacaine Hydrochloride Injection,
Flurbiprofen Axetil Injection, Epinephrine, etc., which
means that we cannot rule out the effects of other adju-
vants and dexamethasone compatibility. Fourth, patients’
preoperative NSAID use cannot be controlled and pre-
dicted, which may have affected the results of this study.

In conclusion, adding dexamethasone to LIA can
reduce the total cumulative consumption of opioids and
the frequency of PCA during the postoperative hospital
stay, as well as reduce the incidence of PONV symptoms
in patients, however, we did not find that dexamethasone
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can reduce 24 h opioid consumption and relieve short-
term pain scores. More accurate studies on simultaneous
bilateral THA or TKA need to be carried out to verify the
accuracy of the results.
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