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Abstract. – OBJECTIVE: This study aimed 
to evaluate the efficacy of different dexametha-
sone doses in the perioperative period of total 
hip arthroplasty (THA). 

PATIENTS AND METHODS: We randomly di-
vided 180 patients into three groups: three periop-
erative saline injections (Group A, placebo); two 
perioperative doses of 15 mg dexamethasone plus 
a postoperative saline injection at 48 h (Group B); 
and three perioperative doses of dexamethasone 
(10 mg) (Group C). Primary outcomes were postop-
erative pain at rest and while walking. We also re-
corded consumption of analgesics and antiemet-
ics, incidence of postoperative nausea and vom-
iting (PONV), C-reactive protein (CRP) and inter-
leukin-6 (IL-6) levels, postoperative length of stay 
(p-LOS), range of motion (ROM), nausea, Identi-
ty-Consequence-Fatigue-Scale (ICFS), and severe 
complications (e.g., incidence of surgical site in-
fection, SSI and gastrointestinal bleeding, GIB). 

RESULTS: Group B and C had significantly low-
er pain scores at rest than Group A on postoper-
ative day 1. Group B and C also had significant-
ly lower dynamic pain score, CRP, and IL-6 than 
Group A on postoperative day 1, 2, and 3. Patients 
in Group B and C had lower PONV incidence, re-
duced use of analgesics and antiemetics, im-
proved ROM, shorter p-LOS, lower VAS nausea 
score, and lower ICFS than Group A patients. On 
postoperative day 3, patients in Group C had sig-
nificantly lower dynamic pain and ICFS scores, IL-
6, and CRP than Group B patients, as well as high-
er ROM. None of the groups exhibited SSI or GIB. 

CONCLUSIONS: Dexamethasone provides short-
term advantages in reducing pain, PONV, inflam-
mation, and ICFS, and increasing ROM in the ear-
ly postoperative period after THA. Dexamethasone 
efficacy in reducing post-THA pain, inflammation, 
and PONV at 10 mg and 15 mg is similar during 
the first 48 h. Dexamethasone (30 mg) divided in-
to three 10 mg doses was superior to two doses (15 
mg) in reducing pain, inflammation, and ICFS, as 
well as in increasing ROM on postoperative day 3. 

Key Words:
Total hip arthroplasty, Dexamethasone, Dosage ef-

ficacy, Postoperative complications.

Introduction

Total hip arthroplasty (THA) is an effective 
procedure for treating advanced osteoarthritis and 
other hip diseases, improving patient hip function 
and quality of life1,2. However, the procedure of-
ten causes moderate-to-severe postoperative pain, 
limiting early recovery3,4. Despite multimodal 
analgesia minimizing opioid use in recent years, 
the opioid epidemic remains a problem, generat-
ing challenges for optimal pain control during the 
perioperative period of THA. In addition, opioid 
analgesics often cause side effects, such as post-
operative nausea and vomiting (PONV) or post-
operative constipation and addiction, significantly 
reducing postoperative satisfaction5-8.

Inflammation plays a crucial role in postopera-
tive pain9-11. The medium-long-acting glucocorti-
coid dexamethasone can reduce acute and chronic 
inflammation after THA, while also having a posi-
tive effect on postoperative analgesia12-14. However, 
its clinical heterogeneity has caused uncertainty re-
garding optimal administration time and dosage7,15. 
Studies13,16 have reported that 5-10 mg of dexameth-
asone is generally required to prevent PONV in the 
perioperative period of THA. A high preoperative 
dose of dexamethasone can ameliorate pain17, but the 
analgesic effect is limited after 24 h18. Pain response 
is the most pronounced within 3 days of THA be-
cause inflammatory response is highest at that point. 
Combined with the results of previous studies, we 
can conclude that a single high preoperative dose 
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of dexamethasone does not provide sustained anal-
gesic and anti-inflammatory effects. In this study, 
we divided a high dose (30 mg) of dexamethasone 
into two or three equivalent split doses. We then at-
tempted to identify the difference between 10 mg 
and 15 mg of dexamethasone in reducing pain and 
inflammation during the THA perioperative period. 
Additionally, we aimed to determine whether three 
equivalent split doses had a superior effect to two 
doses. Finally, we analyzed the safety of repeated 
dexamethasone administration within 48 h of the 
THA perioperative period.

 

Patients and Methods 

Patients
This prospective, double-blind, randomized, 

controlled study was conducted from December 
2020 to July 2022. Recruitment was approved by 
the institutional review board and registered at 
the International Clinical Trials Registry (ChiC-
TR2000040160). All patients provided written 
informed consent before participation. Inclusion 
criteria were unilateral THA and a signed in-
formed consent form. Exclusion criteria were as 
follows: (1) dexamethasone allergy; (2) age ≤18 
years or ≥75 years; (3) glucocorticoid use within 
3 months or any strong opioids within a week;(4) 
history of severe heart disease (NYHA>2), liv-
er/kidney failure, or systemic rheumatic diseas-
es (rheumatoid arthritis, ankylosing spondylitis, 
systemic lupus erythematosus); (5) prior ipsilat-
eral hip surgery, (6) lack of cognitive function or 
normal sensation, and (7) loss to follow-up. 

Methods
The 180 patients were randomly divided into 

three groups (A, B, and C), each with 60 patients. 
All patients were randomly assigned sequenc-
es hidden in opaque, sealed envelopes that were 
opened before surgery. Patients in Group A re-
ceived three doses of intravenous saline, first 
before anesthesia induction, then at 24 and 48 h 
after surgery. Patients in Group B were intrave-
nously injected with dexamethasone (15 mg) be-
fore anesthesia induction (2 mL; Sinopharm, Chi-
na) and after 24 h; a 15 mg dose of normal saline 
was administered after 48 h. Patients in Group C 
were administered dexamethasone (10 mg) intra-
venously before anesthesia induction, then at 24 h 
and 48 h after surgery. All participants, surgeons, 
anesthesiologists, nurses, and research assistants 
were blinded to group allocation. 

Patient Demographics
From December 2020 to July 2022, 192 pa-

tients scheduled to undergo primary unilateral 
THA were screened for inclusion in the study. 
Eight patients did not meet the inclusion criteria, 
and four refused to participate, leading to 180 
participants (Figure 1). None of these individuals 
were lost to follow-up at the three-month end-
point. There was no statistical difference in the 
general data of the patients (Table I).

All surgeries were performed by a senior phy-
sician of the surgical team in a hundred-level lam-
inar flow operating room. Patients were evaluated 
by an anesthesiologist and given general anesthe-
sia in the lateral decubitus position, anterolateral 
approach, and non-bone cement prosthesis. To 
control for confounding variables, none of the pa-
tients were given nerve block or intravenous anal-
gesia during the perioperative period.

Postoperative Nursing
Ankle dorsal, plantar flexion, and quadriceps 

strength exercises began in the recovery bay. 
These three regions were subcutaneously inject-
ed with LMWH 6h post-operation. Patients re-
ceived standard supervised physiotherapy daily, 
including active range of motion (ROM) train-
ing, strength training, and walking. All patients 
received identical analgesia and PONV manage-
ment regimens. After returning to the ward, pain 
was assessed using a visual analog scale (VAS; 0: 
no pain, 10: the worst pain imaginable). If VAS 
scores were between 4 and 6, oxycodone was ad-
ministered orally at Q8h (10 mg). If pain VAS ex-
ceeded 6, 100 mg of tramadol was administered 
intramuscularly. Another VAS (0: no nausea, 10: 
the worst nausea imaginable) was used to assess 
nausea severity. If nausea VAS exceeded 5, 10 mg 
of metoclopramide was administered as a first-
line antiemetic. After 30 min, if nausea persisted, 
5 mg of ondasetron was administered as a sec-
ond-line antiemetic.

At postoperative 24, 48, and 72 h, CRP, IL-6, 
pain VAS score, nausea VAS score, and POVN 
incidence were recorded. Total number and dose 
of postoperative analgesics (oxycodone, tramadol 
hydrochloride), along with antiemetics (metoclo-
pramide, ondansetron), were noted. The Identi-
ty-Consequence-Fatigue-Scale (ICFS)19 was used 
to determine fatigue before surgery and on post-
operative day 3(POD3). A nurse assessed ROM 
using a goniometer before surgery and on POD3. 
Postoperative length of stay (p-LOS) and compli-
cations were also recorded.
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Figure 1. Schematic diagram of the patient study process.

Table I. Demographic data of the patients receiving THA.

	 Group A	 Group B	 Group C 	 p 

N	 60	 60	 60	 -
Age (y)	 63.88±5.90	 64.50±5.18	 64.83±4.30	 0.59
Gender (M/F)	 26/34	 20/40	 28/32	 0.31
Height (m)	 1.63±0.08	 1.62±0.07	 1.63±0.05	 0.52
Weight (kg)	 64.83±8.28	 64.24±6.36	 64.52±4.95	 0.89
BMI (kg/m2)	 24.49±2.56	 24.63±3.08	 24.49±2.66	 0.84
Hypertension (Y/N)	 12/48	 12/48	 15/45	 0.80
Diabetes (Y/N)	 2/58	 3/57	 2/58	 0.86
Etiology (ONFH/OA/DDH)	 37/14/9	 32/18/10	 33/16/11	 0.76
Preoperative CRP	 7.93±2.78	 7.47±2.09	 7.94±2.11	 0.46
Preoperative IL-6	 2.43±1.42	 2.39±1.50	 2.80±1.48	 0.24
Preoperative rest VAS	 5.43±0.87	 5.38±1.08	 5.50±1.02	 0.81
Preoperative motive VAS	 8.00±0.84	 8.03±0.90	 8.10±0.82	 0.81
Preoperative ICFS score	 62.10±6.30	 62.43±4.22	 63.37±4.29	 0.36
Preoperative ROM	 90.43±3.88	 91.10±3.97	 90.92±3.65	 0.62
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Statistical Analysis 
Statistical analyses were performed in SPSS 

version 24 (SPSS Inc., Armonk, NY, USA). Data 
are presented as means±standard deviation (con-
tinuous variables) or raw numbers (qualitative 
variables). One-way ANOVA and Tukey’s post-
hoc test were used to evaluate parametric data, 
while the Mann-Whitney U-test was used for 
nonparametric data. Qualitative comparative data 
were analyzed with Pearson’s chi-square test or 
Fisher’s exact test. Significance was set at p<0.05.

 

Results

Inflammation Markers
At postoperative 24, 48, and 72 h, CRP 

levels in Group B (35.63±6.70, p <0.001; 
68.82±12.36, p<0.001; 50.63±11.20, p<0.001) and 

C (36.70±8.58, p<0.001; 70.52±11.60, p<0.001; 
40.42±6.53, p<0.001) were generally lower than 
those in Group A (46.86±11.55; 102.30±11.56; 
82.66±9.05). Group B and C also differed in CRP 
at postoperative 72 h (p=0.00), but not at 24 and 
48 h (p=0.52, p=0.43) (Table II and Figure 2). 

Consistent with CRP differences, IL-6 levels in 
Group B (65.80±8.72, p<0.001; 56.76±7.70, p<0.001; 
42.59±5.54, p<0.001) and C (67.86±9.22, p<0.001; 
58.44±8.87, p<0.001; 38.99±6.26, p<0.001) 
were lower than those in Group A (95.51±19.97; 
83.55±12.90; 67.63±11.67) at postoperative 24, 48, 
and 72 h. Group B and C also differed in IL-6 lev-
els at 72 h (p=0.026) (Table II and Figure 3).

 
Pain Level and Analgesic Rescue

On POD1, pain scores at rest were significant-
ly lower for Group B (3.93±0.64, p<0.001) and C 
(3.95±0.53, p<0.001) than for Group A (4.48±0.81). 

Table II. The level of CRP and IL-6.

p: A vs. B vs. C; p1: A vs. B; p2: A vs .C; p3: B vs. C.

		  Group A	 Group B	 Group C	 p 	 p1	 p2	 p3 

POD1	 CRP	 46.86±11.55	 35.63±6.70	 36.70±8.58	 0.00	 0.00	 0.00	 0.52
	 IL-6	 95.51±19.97	 65.80±8.72	 67.86±9.22	 0.00	 0.00	 0.00	 0.59
POD2	 CRP	 102.30±11.56	 68.82±12.36	 70.52±11.60	 0.00	 0.00	 0.00	 0.43
	 IL-6	 83.55±12.90	 56.76±7.70	 58.44±8.87	 0.00	 0.00	 0.00	 0.36
POD3	 CRP	 82.66±9.05	 50.63±11.20	 40.42±6.53	 0.00	 0.00	 0.00	 0.00
	 IL-6	 67.63±11.67	 42.59±5.54	 38.99±6.26	 0.00	 0.00	 0.00	 0.026

Figure 2. The compar-
ison of CRP among the 
three groups on POD1, 
2, and 3. The One-Way 
ANOVA of variance was 
performed to detect the 
difference among the 
groups. *p<0.05. 
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Dynamic pain scores on POD1, 2, and 3 were sig-
nificantly lower for Group B (5.37±0.71, p<0.001; 
4.58±0.70, p<0.001; 4.02±0.62, p=0.001) and C 
(3.63±0.62, P=0.001; 2.72±0.71, p<0.001) than 
for Group A (6.40±0.74; 5.45±0.75; 4.38±0.69). 
Group B and C also had different at rest and dy-
namic pain scores on POD3 (p<0.001). However, 
they did not differ at rest on POD2 and 3 (Table 
III and Figure 4, 5).

Table IV provides detailed data regarding the 
number of patients per group requiring oxycodone 
and tramadol, as well as cumulative oxycodone 
and tramadol consumption among all patients in 
each category. Fewer patients required trama-
dol in Group B (8 in 60, p=0.01) and C (7 in 60, 
p=0.005) than in Group A (10 in 50), while Group 
B and C did not differ (p=0.81). Overall trama-
dol consumption was lower in Group B (1300 

mg, p=0.003) and C (1200 mg, p=0.002) than in 
Group A (3700 mg), but Group B and C did not 
differ (p=0.90; Table IV). Moreover, the latter 
two groups exhibited similar numbers of patients 
requiring oxycodone and cumulative oxycodone 
consumption (p=0.42; p=0.70).

PONV and Antiemetic Rescue 
Incidence of PONV was significantly low-

er in Group B (3 in 60, p=0.017) and C (2 in 60, 
p<0.007) than in Group A (11 in 60), whereas 
Group B and C did not differ (p=0.76).

Table IV provides detailed data on number of 
patients per group requiring metoclopramide and 
ondansetron, along with cumulative metoclopr-
amide and ondansetron consumption across all 
patients in each category. Fewer patients required 
metoclopramide in Group B (3 in 60, p=0.008) 

Figure 3. The compar-
ison of IL-6 among the 
three groups on POD 1, 
2, and 3. The One-Way 
ANOVA was performed 
to detect the difference 
between the groups. 
*p<0.05. 

Table III. The VAS of pain at rest and walking.

R: Rest; W: Walking; p: A vs. B vs. C; p1: A vs. B; p2: A vs. C; p3: B vs. C.

		  Group A	 Group B	 Group C	 p 	 p1	 p2	 p3 

POD1	 R	 4.48±0.81	 3.93±0.64	 3.95±0.53	 0.00	 0.00	 0.00	 0.89
	 W	 6.40±0.74	 5.37±0.71	 5.45±0.65	 0.00	 0.00	 0.00	 0.52
POD2	 R	 3.68±0.57	 3.57±0.59	 3.50±0.50	 0.19	 0.25	 0.07	 0.51
	 W	 5.45±0.75	 4.58±0.70	 4.70±0.56	 0.00	 0.00	 0.00	 0.34
POD3	 R	 3.05±0.53	 2.98±0.43	 2.93±0.36	 0.36	 0.42	 0.16	 0.54
	 W	 4.38±0.69	 4.02±0.62	 3.28±0.52	 0.00	 0.001	 0.00	 0.00
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and C (2 in 60, p=0.005) than in Group A (13 in 
60), while Group B and C did not differ (p=0.75). 
Overall tramadol consumption was lower in 
Group B (50 mg, p=0.008) and C (40 mg, p=0.005) 
than in Group A (180 mg). Again, Group B and C 
did not differ (p=0.84).

During the study period, there were no differ-
ences among the three groups in terms of the num-
ber of patients requiring ondansetron (four in Group 
A, two in Group B, and two in Group C; p=0.16) and 
overall consumption (20 mg in Group A, 5 mg in 
Group B, and 10 mg in Group C; p=0.16) (Table IV).

Figure 4. The compari-
son of VAS of pain at rest 
among the three groups 
on POD 1, 2, and 3. The 
One-Way ANOVA was 
performed to detect the 
difference among the 
groups. *p<0.05. 

Figure 5. The compar-
ison of VAS of pain at 
walking among the three 
groups on POD 1, 2, and 
3. The One-Way ANOVA 
was performed to detect 
the difference among the 
groups. *p<0.05.
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Complications
Table V summarizes data on postopera-

tive ROM. Group B (95.35±3.37, p=0.02) and C 
(96.95±2.67, p<0.001) improved in maximum 
hip flexion on POD3 compared with Group A 
(93.97±3.65). Group B and C also differed in 
ROM on POD3 (p=0.01; Table V). Post-operative 
nausea scores were significantly lower in Group 
B (1.25±1.35, p=0.04) and C (1.23±1.43, p=0.03) 
than in Group A (1.88±2.01). Scores of Group A 
and B did not differ (p=0.96; Table V).

On POD3, ICFS scores were significant-
ly lower for Group B (70.07±8.93, p<0.001) 
and C (65.85±8.19, p<0.001) than for Group A 
(78.73±10.74). Group B and C also differed in 
ICFS scores on POD3 (p=0.01; Table V).

Group B (5.02±0.50, p<0.001) and C 
(4.90±0.57, p<0.001) had significantly lower 
p-LOS than Group A (5.45±0.79). No difference 
was identified between Group B and C (p=0.32; 
Table V).

Two patients in Group A had poor wound 
healing (incision fat liquefaction and thrum reac-
tion), while three patients across Group B and C 
exhibited these complications (Table V). We did 
not observe any surgical site infections (SSI) or 
gastrointestinal bleeding (GIB).

 

Discussion

Dexamethasone is a medium-long-acting glu-
cocorticoid with strong anti-inflammatory proper-
ties. It has been widely used to reduce perioper-
ative inflammatory responses, postoperative pain, 
fatigue, and PONV7,20. Randomized controlled 
trials have demonstrated the efficacy of dexa-
methasone in preventing inflammatory stress after 
THA, without causing complications such as SSI 
or GIB7,21. However, the optimal dose and duration 
of dexamethasone administration during the THA 
perioperative period have not been determined.

Table V. The clinical effect and complications.

SSI: surgical site infection. p: A vs. B vs. C; p1: A vs. B; p2: A vs. C; p3: B vs. C

	 Group A	 Group B	 Group C	 p 	 p1	 p2	 p3 

PONV	 13/60	 3/60	 2/60	 0.001	 0.002	 0.001	 0.75
nausea	 1.88±2.01	 1.25±1.35	 1.23±1.43	 0.04	 0.04	 0.03	 0.96
ICFS	 78.73±10.74	 70.07±8.93	 65.85±8.19	 0.00	 0.00	 0.00	 0.01
ROM	 93.97±3.65	 95.35±3.37	 96.95±2.67	 0.00	 0.02	 0.00	 0.01
pLOS	 5.45±0.79	 5.02±0.50	 4.90±0.57	 0.00	 0.00	 0.00	 0.32
Wound problems	 2/60	 3/60	 3/60	 0.90	 0.69	 0.69	 -
SSI	 0/60	 0/60	 0/60	 -	 -	  -	   -
GIB	 0/60	 0/60	 0/60	 -	 -	  -	  - 

Table IV. The requirement of rescue treatment between the two groups.

p: A vs. B vs. C; p1: A vs. B; p2: A vs. C; p3: B vs. C.

	 Group A	 Group B	 Group C	 p 	 p1	 p2	 p3 

Oxycodone
    N	 41/60	 43/60	 38/60	 0.62	 0.70	 0.56	 0.33
    Total dose (mg)	 800	 700	 620	 0.30	 0.42	 0.12	 0.47
Tramadol
    N	 19/60	 8/60	 7/60	 0.008	 0.01	 0.005	 0.81
    Total dose (mg)	 3700	 1300	 1200	 0.003	 0.003	 0.002	 0.90
Metoclopramide
    N	 13/60	 3/60	 2/60	 0.001	 0.002	 0.001	 0.75
    Total dose (mg)	 180	 50	 40	 0.007	 0.008	 0.005	 0.84
Ondansetron
    N	 4/60	 1/60	 2/60	 0.36	 0.16	 0.35	 0.64
    Total dose (mg)	 20	 5	 10	 0.36	 0.16	 0.35	 0.64
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Here, we compared the analgesic, antiemetic, 
and anti-inflammatory effects of dexamethasone 
in two (15 mg) and three (10 mg) doses after pri-
mary selective THA. Our first goal was to quan-
tify any differences between 10 mg and 15 mg 
of dexamethasone in reducing pain and inflam-
mation in the perioperative period of THA. Ad-
ditionally, we wished to ascertain whether three 
equivalent dexamethasone doses had a superior 
effect than two doses. Thirdly, we aimed to deter-
mine the safety of repeated dexamethasone within 
48 h in the THA perioperative period. We found 
that dexamethasone reduced postoperative pain 
intensity, PONV incidence, analgesic/antiemetic 
usage, and postoperative inflammatory cytokines 
beyond placebo levels. Second, two equivalent 
split doses (15 mg) of dexamethasone did not re-
sult in significantly different dynamic pain scores 
from three (10 mg) doses on POD1 and 2, nor did 
IL-6 and CRP levels differ between the two treat-
ments. However, on POD3, three doses improved 
postoperative pain VAS, inflammation (CRP, IL-
6), ICFS, and ROM than two doses.

Moderate-to-severe pain is common after 
THA and most prominent at 3 days post-sur-
gery22. Several studies22,23 have convincingly 
demonstrated that dexamethasone is effective 
in alleviating pain, but most are limited to 24 h 
post-surgery. Some research suggests that a larg-
er dose of dexamethasone may produce a better 
analgesic effect than a smaller dose during total 
hip and knee arthroplasty21. A single high dose 
of dexamethasone (40 mg) before surgery reduced 
dynamic pain within 24 h after THA18, but no 
data are available on effects at 48 or 72 h post-sur-
gery. Additionally, while some studies13,18,20 have 
demonstrated dexamethasone safety and efficacy 
compared with placebo, the tests did not extend 
beyond 48 h post-surgery. Repeated dexametha-
sone doses (10 mg) for up to 48 h was more effec-
tive in reducing pain on POD3 than a single dose 
or two doses16.

Dynamic pain scores of patients treated with 
dexamethasone were lower than placebo scores 
on POD1, 2, and 3. However, 15 and 10 mg treat-
ments did not yield significantly different scores 
on POD1 and 2, suggesting that their post-THA 
analgesic effect was the same. On POD3, the 
three-dose treatment significantly decreased dy-
namic pain compared with two doses. Therefore, 
one dexamethasone dose (30 mg) divided into 
three 10 mg doses was better at mitigating pain 
than two 15 mg doses. At-rest pain scores of dexa-
methasone treatment groups were also lower than 

placebo on POD1, but we were unable to monitor 
between-group differences on POD2 and 3. At-
rest pain may be generally lower on POD3 for 
THA, so patients may not be able to detect relief 
even with additional dexamethasone.

Trauma from THA is closely related to post-
operative complications and systemic inflamma-
tory reactions24,25. Dexamethasone is an effective 
anti-inflammatory agent that acts through mecha-
nisms on different cellular levels12. As markers of 
acute inflammation, CRP and IL-6 exhibit simi-
lar dynamics during the inflammatory response. 
A randomized controlled trial20 of THA patients 
given intravenous dexamethasone (10 mg) at the 
beginning of anesthesia and 3 h later found that 
the treatment lowered postoperative inflammato-
ry response. Nevertheless, many patients still had 
postoperative pain and other discomfort, suggest-
ing 10 mg of dexamethasone may be insufficient 
for reducing inflammation. The study also did not 
clarify whether dexamethasone administration 
should be repeated at 24 and 48 h after surgery. 

Here, we hypothesized that increasing post-
THA dexamethasone doses could further lower 
postoperative inflammation and administering 
an additional dose at 24 or 48 h after THA could 
prolong efficacy. Our results showed that Group C 
did not differ in IL-6 and CRP levels from Group 
B on POD1 and 2, but both measures were sig-
nificantly lower than in Group C than in Group 
B on POD3. Thus, during the THA perioperative 
period, 10 mg of dexamethasone appeared to be 
sufficient for reducing postoperative inflammato-
ry response, and incremental doses did not have 
any additional effects on lowering inflammation. 
However, administration of 10 mg dexametha-
sone at 48 h post-operation continued to decrease 
inflammatory response and indirectly ameliorat-
ed postoperative dynamic pain, consistent with a 
previous study16.

As a common complication of THA, PONV 
affects satisfaction, delays postoperative recov-
ery, and increases psychological and economic 
burdens26. Previous scholars7 have shown that 
dexamethasone is an effective preventive drug 
for PONV, but the optimal dosage is unclear. In 
this study, Group B and C had a lower PONV in-
cidence and less need for antiemetics compared 
with Group A but did not differ from each oth-
er in either measure. One possible reason for this 
outcome was that over 80% of PONV occurred 
within 24 h after surgery27, and 10 mg of dexa-
methasone was sufficient to prevent PONV, con-
sistent with prior findings21. Therefore, repeated 
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dexamethasone administration or one increased 
dose of dexamethasone (>10 mg) may have a lim-
ited effect on reducing PONV incidence. This 
pattern was also visible in nausea VAS. However, 
we found that an additional 10 mg of dexametha-
sone at 48 h effectively reduced ICFS, which was 
conducive to postoperative recovery. Therefore, 
an additional 10 mg of dexamethasone at 48 h is 
recommended.

Both ROM and p-LOS are important indica-
tors that contribute to comprehensively reflecting 
physiological changes during perioperative dexa-
methasone administration15. Hall et al28 found that 
inflammatory response was significantly correlat-
ed with postoperative functional recovery, and 
appropriate pain management was conducive to 
early recovery after THA. In our study, dexa-
methasone had a stronger-than-placebo effect on 
ROM at POD3. Furthermore, three 10 mg doses 
of the drug improved ROM more than two 15 mg 
doses. A meta-analysis of the relationship be-
tween pain, sleep, and fatigue29 demonstrated that 
the three factors influenced and interacted with 
each other. Each factor must be positively con-
trolled to establish a regimen that would promote 
early recovery, shorten average length of stay, and 
improve patient satisfaction. In our study, p-LOS 
after dexamethasone treatment was significantly 
lower than placebo, corroborating previous stud-
ies. However, p-LOS did not differ between two- 
and three-dose treatments, suggesting that stay 
duration already reached a minimum threshold 
and more dexamethasone would not have an evi-
dent effect.

Although dexamethasone is increasingly used 
for THA, its potential side effects (such as SSI 
and GIB) remain understudied8,21. Here, we did 
not observe SSI or GIB in any patient, but our 
sample size was small (60 cases per group) and 
our follow-up period was only 3 month. There-
fore, we may have lacked sufficient power to mea-
sure these low-incidence events21, and the results 
should be cautiously interpreted. Large-scale pro-
spective studies are required to confirm the safety 
of dexamethasone.

Limitations
This study had some limitations. First, fol-

low-up time was too short to adequately assess 
dexamethasone efficacy and safety within 3 
months. Second, we included 60 patients per 
group, a small cohort that weakened the persua-
siveness of our findings. Third, our verification of 
dexamethasone’s effects within 48 h post-surgery 

was preliminary, and more research is needed for 
further confirmation. Fourth, we only focused on 
two surgical complications (SSI and GIB), while 
ignoring other complications, such as blood glu-
cose changes.

 

Conclusions

Dexamethasone provides short-term advan-
tages during the early THA postoperative period, 
lowering pain, PONV, inflammation, and ICFS, 
as well as increasing ROM. Splitting 30 mg dexa-
methasone into multiple 10 mg and 15 mg doses 
was equally effective in reducing pain, inflam-
mation, and PONV during the first 2 days after 
surgery. However, by the third day, three doses 
(10 mg) were superior to two doses (15 mg) in 
mitigating pain, inflammation, and ICFS, while 
improving ROM. Nevertheless, large-scale safety 
and dose studies are needed for further validation.
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Clinical trial was registered in the International Clinical 
Trial Registry, and the date of registration is 23/11/2020 
(ChiCTR2000040160).
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