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Abstract Current trends in orthopaedic surgery have
explored different forms of adjuvant treatments to mini-
mize postoperative pain and the risk of nausea and
vomiting. A small single preoperative dose of dexameth-
asone, as part of a comprehensive multimodal analgesic
regimen in low-risk patients undergoing total hip arthro-
plasty (THA), provides antiemetic and opioid-sparing
effects but the longer-term effects on pain, complications,
or function are not known. We therefore asked whether
such a routine would affect longer-term pain, complica-
tions, or function. Fifty patients undergoing elective
primary THA using spinal anesthesia were initially ran-
domized to receive either dexamethasone (40 mg
intravenous) or saline placebo. The patients, anesthesiolo-
gists, nurses, and research coordinators were blinded to the
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study arms. The functional outcome was measured using
the Harris hip score. Outcomes were assessed 6 weeks and
1 year postoperatively. We observed no difference in
resting pain between the two groups at either time period.
Both groups had similar functional outcome scores for the
total Harris hip score and individual scoring items at each
followup interval. There were no wound complications,
deep infections, or osteonecrosis in the contralateral hip at
I-year followup. We recommend the addition of a small
single preoperative dose of dexamethasone to a compre-
hensive multimodal analgesic regimen in low-risk patients
given its immediate antiemetic and opioid-sparing effects,
and absence of subsequent effects.

Level of Evidence: Level 11, therapeutic study (prospective
comparative study). See the Guidelines for Authors for a
complete description of levels of evidence.

Introduction

Postoperative nausea and vomiting, as well as inadequate
pain relief, can result in poor surgical outcome following
total hip arthroplasty (THA). Patients have reported that
postoperative nausea and vomiting and pain are the least
desirable anesthesia outcome prior to undergoing surgery
[16]. Postoperative nausea and vomiting and pain are also
strongly associated with lower satisfaction rates [18].
Patients experiencing nausea and vomiting or moderate to
severe pain on the first postoperative day were four times
more likely to be dissatisfied after surgery. Patient-
controlled analgesia and central neuraxial blockade have
typically been used to control postoperative pain follow-
ing THA. Two studies suggest comparable resting
pain levels beyond 6 hours in patients receiving either
patient-controlled analgesia or epidural analgesia [2, 22].
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The frequency of postoperative nausea and vomiting is
similar for both techniques and has been estimated to be
approximately 23% with an epidural and 37% in those
treated with systemic opioids [22, 26]. Current trends in
perioperative care have explored other adjuvant treatments
to reduce postoperative pain and the risk of nausea and
vomiting.

The antiinflammatory effects of glucocorticoids in the
postoperative period are well known [5, 10, 23]. A small
single dose of dexamethasone reduces C-reactive protein
(CRP) levels by 50% three days following total knee
replacement [23]. There exist various synthetic glucocor-
ticoids that have few mineralocorticoid properties
responsible for modulating water and electrolyte balance.
Dexamethasone is a high-potency and long-acting gluco-
corticoid with few mineralocorticoid side effects [20]. A
single preoperative glucocorticoid dose has commonly
been used to prevent postoperative nausea and vomiting
and reduce pain and inflammation after surgery [1, 8, 12,
14, 19]. The immediate analgesic and antiemetic benefits in
the perioperative period have clearly been demonstrated
although glucocorticoids have yet to gain widespread
acceptance because of potential side effects. The risk of
femoral head osteonecrosis is negligible and has rarely
been associated with a short course of corticosteroid ther-
apy [17]. The onset of symptoms is typically within
18 months after treatment and only a few cases have been
documented up until 3 years following corticosteroid
therapy.

We recently reported the short-term effect on dynamic
pain of a single dexamethasone dose compared to placebo
after THA [11]. Dynamic pain scores at 24 hours were
lower in the dexamethasone group compared to placebo.
However, the functional effects of dexamethasone admin-
istration at longer term remain unknown. Lower levels
of acute phase reactants, such as CRP and interleukin 6
(IL-6), reportedly independently predict pain and the
ability to walk following elective THA [6]. Knowing that
CRP levels usually return to normal 3 weeks after THA,
we questioned whether the effect of dexamethasone on the
stress response, and consequently function and analgesia,
could persist at 6 weeks, and possibly one year. Perioper-
ative dexamethasone reportedly improves short term
satisfaction rates [4]. We presumed better satisfaction
immediately postoperatively would result in higher out-
come scores 6 weeks after total hip replacement. Although
observing a persistent effect at one year is unlikely from a
single dose, a longer term followup was necessary to detect
possible complications.

We therefore asked whether a single dose of dexa-
methasone would enhance functional outcome at 6 weeks
and 1 year after THA without increasing the rate of adverse
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events such as wound complications or osteonecrosis of the
contralateral side.

Materials and Methods

We randomized 50 patients undergoing elective primary
THA using spinal anesthesia to receive either dexametha-
sone (40 mg intravenous, n = 25) or saline placebo
(n = 25) between October 2006 and March 2007 [11]. The
power analysis was determined by setting a statistical
power of 80% with an o of 0.05 using the results of a
previous study involving lower extremity orthopaedic
surgery in which the mean resting pain score was 7/10 and
the standard deviation approximately 2 [19]. Using a
conservative standard deviation of 2.5, we previously
described that a sample size of 23 subjects was sufficient to
measure a decrease of 30% in early postoperative pain
[11]. Patients were included if they were 18 years or older,
fluent in English or French, and awaiting primary hip
arthroplasty. We excluded 17 patients with contraindica-
tions to spinal anesthesia, steroid or immunosuppressive
drug use within 6 months of surgery, renal failure, peptic
ulcer disease, diabetes mellitus, or hypersensitivity to
opioids, local anesthetics, and NSAIDs. A research col-
laborator, who did not participate in data collection,
prepared an IV infusion bag containing 40 mg of dexa-
methasone or an equal volume of saline diluted into 40 mL
of normal saline according to group allocation. Dexa-
methasone is colorless and causes no pain when given
intravenously. The patients, anesthesiologists, nurses, and
research coordinators gathering the data were blinded to
the study arms. Both groups were similar in age, gender,
and body mass index (BMI) [11]. Patients in the dexa-
methasone group had lower preoperative pain scores
(Fig. 1) and lower total Harris hip score (HHS) (Fig. 2)
than the placebo group. The baseline function and ROM
scores were similar. We lost 10 patients to followup for
nonmedical reasons due to a large referral network outside
our province where patients are routinely followed radio-
graphically and by phone interview.

Standard lumbar spinal anesthesia at the L2-3 level was
performed using 15 mg of 0.5% bupivacaine. The dexa-
methasone solution or placebo control was given over 10
minutes after onset of paresthesia over the operative site. In
the postoperative period, each patient received a patient-
controlled analgesia system that was set to deliver 1 mg of
morphine every 7 minutes as needed until discontinuation
at 48 hours. Acetaminophen (650 mg four times daily) and
ibuprofen (400 mg four times daily) were also given orally
when the patient-controlled analgesia was started and
regularly thereafter.
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preoperatively and at 6 weeks and 1 year postoperatively. * p < 0.05
versus placebo.

The functional outcome was measured by clinical assis-
tants using the Harris hip score [7]. This questionnaire is a
validated outcome tool that evaluates global function, pain,
and range of motion (ROM). We believed this functional
outcome measure would best reflect any physiologic chan-
ges anticipated from a perioperative dose of dexamethasone.
We analyzed the total score and each of the above subcat-
egories separately to determine whether a single dose of
dexamethasone had any effect on individual scoring items.
The questionnaires were administered to patients preoper-
atively, and at 6 weeks (or earliest outpatient followup) and
1 year postoperatively. The questionnaires were collected
for 40 of the 50 (80%) patients (20 of 25 in each group) at
6 weeks and 31 patients (17 dexamethasone, 14 placebo) at
the 1-year followup. Complications following surgery, such
as wound infections or osteonecrosis of the contralateral hip,
were recorded for each patient. The orthopaedic surgeons
and research assistant responsible for the questionnaires and
measuring the ROM remained blinded throughout the study
period.

Baseline continuous data were analyzed between treat-
ment groups using one-way analysis of variance (ANOVA).

deep infections, or osteonecrosis in the contralateral hip at
1-year followup. The total HHS scores were similar
(p = 0.1) in both groups at 6 weeks and 1 year (Fig. 2).

Discussion

A small single preoperative dose of dexamethasone to a
comprehensive multimodal analgesic regimen in low-risk
patients provides antiemetic and opioid-sparing effects but
the longer-term effects on pain, complications, or function
are not known. Improved satisfaction rates and inhibitory
effects of acute phase reactants following perioperative
dexamethasone administration raised the question whether
this would result in higher outcome scores at 6 weeks;
while we suspected the scores would not differ at 1 year,
we followed the patients to identify possible complications.
The purpose of this study was to determine if a single dose
of dexamethasone prior to THA had any persistent effect
on functional outcome without increasing the risk of
complications.

There are several limitations to our study. The ques-
tionnaires from out-of-province patients could not be
completed, given the inability to evaluate range of motion,
resulting in a lower followup rate than expected. The
Harris hip score may also lack enough sensitivity to detect
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subtle differences in patient satisfaction and surgical out-
come following a preoperative dose of dexamethasone in
THA.

Glucocorticoids have potent antiinflammatory and
immune-modulating properties. They have been used
extensively to reduce the stress response following surgery
[10]. A single preoperative dose of glucocorticoid limits
complement activation and the acute phase response sub-
sequent to hip and knee arthroplasty [5, 23]. Patients who
were given dexamethasone (16 mg) prior to undergoing
knee arthroplasty reportedly had a 50% decrease in peak
CRP concentration on the third postoperative day [23]. In a
study comparing 102 patients after elective THA for
osteoarthritis, a lower interleukin-6 peak concentration
accurately predicted the ability to walk 10 m and 25 m
more rapidly, while a lower CRP level was associated with
less pain on discharge [6]. This suggests lower concentra-
tions of acute phase reactants directly correlate with better
pain relief and functional recovery in the absence of other
confounding factors, such as corticosteroids that alter a
number of physiologic variables. The inhibitory action of a
single glucocorticoid dose on the inflammatory response
after joint arthroplasty could theoretically further improve
surgical outcomes through this mechanism.

There is strong evidence to support the analgesic effi-
cacy of a single perioperative dose of glucocorticoid. The
site of action along the pain pathway has recently been
reviewed [20]. Glucocorticoids act by inhibiting peripheral
nerve terminals at the area of mechanical tissue injury, as
well as preventing pain transmission at the synapses of
afferent nociceptive pain fibers in the dorsal horn that are
responsible for central sensitization. An intraoperative dose
of dexamethasone reduces patient-controlled analgesia
and narcotic use while providing better pain relief after
lumbar discectomy [1, 12]. Another randomized controlled
trial compared the effect of 125 mg methylprednisolone
(equivalent to 25 mg dexamethasone), 30 mg ketorolac,
and placebo administered on the first day after orthopaedic
surgery [19]. The methylprednisolone and ketorolac groups
had less pain compared to placebo with a number needed to
treat of 3.6 and 3.1, respectively. The glucocorticoid group,
however, consumed less opioids for 72 hours than the other
two groups underscoring the prolonged half-life of meth-
ylprednisolone. It is unclear whether the analgesic benefit
on dynamic pain of a single dose of dexamethasone in our
previous study is the result of an antiinflammatory effect or
the inhibition of central and peripheral nociceptors along
the pain pathway.

The antiemetic effect of glucocorticoids is also well
documented. Patients who received a prophylactic dose of
8 mg dexamethasone prior to undergoing major orthopae-
dic surgery required less rescue antiemetics, and had fewer
episodes of nausea and severe vomiting compared to
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placebo [14]. In a large systematic review, a single dose of
dexamethasone was found to markedly reduce the inci-
dence of early and late postoperative nausea and vomiting
without evidence of clinically relevant toxicity [8]. The
exact dose and timing of prophylactic glucocorticoid
remain unknown. It appears as though dexamethasone is
most effective when given immediately before induction of
anesthesia rather than at the end of surgery [25]. Dose-
ranging studies support a minimum effective dose of
approximately 5 mg dexamethasone in nonorthopaedic
surgeries to decrease the incidence of postoperative nausea
and vomiting [9, 15, 24]. The prophylactic dose in ortho-
paedic surgeries has typically been much higher, between
25 mg and 40 mg of dexamethasone [1, 12, 19]. However,
several recent studies report smaller doses (8 mg dexa-
methasone) are equally as effective in preventing
postoperative nausea and vomiting after orthopaedic sur-
gery [4, 13, 14].

Despite the clear analgesic and antiemetic benefits of
glucocorticoids, their use has yet to become routine in the
perioperative management of orthopaedic patients because
of concerns over associated side effects. The risks of
impaired wound healing, osteonecrosis, and adrenal sup-
pression are daily dose-dependent and unlikely to occur
following a small single dose of glucocorticoid. One study
evaluating the association between steroids and osteone-
crosis of bone reported a correlation between daily total
and oral dose with osteonecrosis [3]. Bolus steroids,
defined as > 500 mg/day prednisone (125 mg dexameth-
asone), were not associated with osteonecrosis. A meta-
analysis assessing the perioperative risks of short-term and
single high-dose methylprednisolone in surgical patients
found no increase in the rate of adverse events [21]. There
were no differences in the incidence of wound complica-
tions or gastrointestinal bleeding, nor was there one single
reported case of osteonecrosis. Methylprednisolone did,
however, reduce the risk of pulmonary complications in
trauma patients with multiple skeletal injuries.

We previously reported a single preoperative dose of
dexamethasone effectively decreased dynamic pain at 24
hours [11]. The dexamethasone group had lower preoper-
ative total HHS scores and more pain (lower score)
compared to placebo although both groups were compara-
ble at the 6-week and 1-year followup. The disproportionate
improvement seen in the study group is likely the effect of
an actual hip arthroplasty surgery where two small and
relatively homogenous groups would be expected to obtain
similar postoperative results. It would be erroneous to
conclude the functional improvement in the study group is
the result of dexamethasone administration alone. The
current literature clearly documents a single glucocorticoid
dose is safe and effective in providing pain relief and
reducing postoperative nausea and vomiting in the



Volume 467, Number 6, June 2009

Dexamethasone and THA 1467

perioperative care of surgical patients [3, 8, 14, 19, 21].
Nevertheless, clinical practice in orthopaedic surgery has
fallen behind scientific evidence because of biased and
unwarranted concerns over potential side effects.

We were unable to show an improvement in functional
outcome at either followup period. However, there were no
additional complications in the dexamethasone group
compared to placebo. We therefore recommend the addi-
tion of a small single preoperative dose of dexamethasone
to a comprehensive multimodal analgesic regimen in low-
risk patients given its antiemetic and opioid-sparing effects
and absence of subsequent effects on followup.
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