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Efficacy of Celecoxib for Early Postoperative Pain
Management in Hip Arthroscopy: A Prospective

Randomized Placebo-Controlled Study

Cynthia A. Kahlenberg, M.D., Ronak M. Patel, M.D., Michael Knesek, M.D.,
Vehniah K. Tjong, M.D., Kevin Sonn, M.D., and Michael A. Terry, M.D.
Purpose: To determine whether 400 mg of celecoxib administered 1 hour before hip arthroscopy surgery would reduce
pain, provide reduction in overall narcotic consumption, and lead to more rapid discharge from recovery rooms.
Methods: Ninety-eight patients were randomized to either the celecoxib group (n ¼ 50) or the placebo group (n ¼ 48).
An a priori power analysis was done set to detect a difference of 0.50 on the visual analog scale (VAS), based on the senior
author’s preference. The number of patients planned for recruitment was rounded up to 100 to allow for flexibility in the
study. Inclusion criteria were any patient at least 18 years old who underwent hip arthroscopy surgery performed by the
senior author. All patients had less than Tönnis grade 2 arthritis. Exclusion criteria were allergy to sulfa-based drugs, prior
adverse reaction to celecoxib, or patients who were on chronic narcotics for whom alternative pain management regimens
were arranged before surgery. Randomization was performed on a 1:1 basis in blocks of 10 using sealed envelopes stating
celecoxib or placebo. One hour before surgery, all patients received either 400 mg celecoxib or placebo. Patients were
evaluated using a VAS preoperatively, immediately postoperatively, and at 1 and 2 hours postoperatively. Time from the
operating room to “ready for discharge” and number of morphine equivalents of narcotic medication required in the
postanesthesia care unit were recorded. Results: Age and preoperative VAS were similar between the celecoxib and
placebo control group, with average ages of 34.2 � 11.9 and 35.8 � 11.6 (P ¼ .27) and preoperative VAS of 2.1 � 2.06 and
2.3 � 1.98 (P ¼ .29), respectively. The celecoxib group had 26 females and 24 males, whereas the placebo group had 29
females and 19 males (P ¼ .42). The most common surgical procedures were labral repair (31 patients in the celecoxib
group and 29 patients in the placebo group), and labral repair with acetabular osteoplasty (13 patients in the celecoxib
group and 11 patients in the placebo group). There were no significant differences in procedures performed between the 2
groups (P > .05). At 1 hour postoperatively, patients who received celecoxib had a lower pain score that was statistically
significant compared with the placebo group (4.6 vs 5.4, P ¼ .03). There was a significant difference in discharge time
between patients who received celecoxib and the control group (152.9 minutes vs 172.9 minutes, P ¼ .04). There was no
significant difference found in morphine equivalents consumed in the postanesthesia care unit between the 2 groups (15.3
vs 15.4, P ¼ .48). Conclusions: A preoperative dose of 400 mg of celecoxib led to statistically significantly reduced
patient-reported pain on the VAS in the acute postoperative period after hip arthroscopy surgery, though the difference is
not likely clinically significant. There was a significantly shorter time to discharge in patients who received celecoxib
versus placebo. Level of Evidence: Level I, randomized controlled trial.
Department of Orthopaedic Surgery, Northwestern University,
ool of Medicine, Chicago, Illinois, U.S.A.
rs report the following potential conflicts of interest or sources
M.A.T. receives support from Smith & Nephew, Saunders/
ier, and Arthrex.
une 1, 2016; accepted January 3, 2017.
orrespondence to Cynthia A. Kahlenberg, M.D., Hospital for
ery, 535 East 70th Street, New York, NY 10021, U.S.A. E-mail:
enberg@gmail.com
y the Arthroscopy Association of North America
/16466/$36.00
oi.org/10.1016/j.arthro.2017.01.016
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ver the past decade, hip arthroscopy has become
Oincreasing prevalent for addressing hip pain in
younger patients.1,2 Although arthroscopic hip surgery
has significantly less morbidity compared with open
procedures to treat similar pathology,3 postoperative
pain continues to be an evolving domain with no strict
guidelines. Prolonged hospital stays, delayed recovery,
poor outcomes, and greater consumption of health care
resources may be the result of inadequate perioperative
pain management.4,5

Celecoxib has the distinct properties of rapid
absorption, high oral bioavailability, and preferential
distribution into inflamed tissue.6 In addition, COX-2
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inhibitors like celecoxib may also prevent heterotopic
bone formation, which has been implicated as a
sequelae of hip arthroscopy.7 One recent study showed
that 200 mg of celecoxib administered 1 hour preop-
eratively in patients with spinal anesthesia led to
improved pain at 12 and 24 hours postoperatively and
higher physical composite scores at the same time
points.8

The purpose of this prospective randomized, double-
blinded controlled study was to determine whether
400 mg of celecoxib administered 1 hour before hip
arthroscopy surgery would reduce pain, provide
reduction in overall narcotic consumption, and lead to
more rapid discharge from recovery rooms. We
hypothesized that patients who received preoperative
celecoxib would experience less pain in the immediate
postoperative period compared with patients who
received placebo. We additionally hypothesized that
patients who received preoperative celecoxib would
require less narcotic pain medication in the immediate
postoperative period, and would be ready for discharger
from the postanesthesia care unit (PACU) earlier than
patients who received placebo.

Methods
After ethics approval by the Institutional Review

Board at our institution, 119 patients who underwent
hip arthroscopy surgery for femoroacetabular
impingement between February 2013 and June 2015
were approached on the day of surgery for this study.
This study was registered with www.clinicaltrails.gov
(registration number NCT02779166; registration date
May 13, 2016). An a priori power analysis was done set
to detect a difference of 0.50 on the visual analog scale
(VAS), based on the senior author’s (M.A.T.) prefer-
ence. The number of patients planned for recruitment
was rounded up to 100 to allow for flexibility in the
study. This was an effectiveness trial based on routine
clinical practice at our intuition.
The study design was a double-blinded randomized

controlled trial where both the surgical team and the
patient were blinded from the treatment they received.
Inclusion criteria were any patient at least 18 years old
who underwent hip arthroscopy surgery performed by
the senior author. All patients had less than Tönnis
grade 2 arthritis. Exclusion criteria were allergy to sulfa-
based drugs, prior adverse reaction to celecoxib, or
patients who were on chronic narcotics for whom
alternative pain management regimens were arranged
before surgery. Randomization was performed on a 1:1
basis in blocks of 10 using sealed envelopes stating
celecoxib or placebo. Randomization was performed by
a third party, assuring that all research personnel as
well as the patients were blinded to the treatment
group. All patients underwent general endotracheal
intubation for surgery and no nerve blocks were used.
All surgeries were performed supine on a hip distractor
table. At 1 hour before hip arthroscopy surgery, all
patients received 2 pills containing either a lactose-
based placebo in both pills or 200 mg celecoxib in
each pill, for a total dosage of 400 mg celecoxib. The
dose of 400 mg of celecoxib was chosen because it was
previously used for perioperative pain management in
knee arthroscopy, as reported by Ekman et al.9 All
patients then underwent hip arthroscopy performed by
the senior author and were subsequently taken to the
recovery room and discharged from the surgery center
on the day of surgery.
Patient demographics, including age, gender, and

specific procedures performed during hip arthroscopy
surgery, were collected from the medical record.
Patients were evaluated preoperatively on the day of
surgery using the VAS for pain. The pain scale was
administered verbally, and patients were asked the
questions, “Please rate your current pain level on a
scale from 0 to 10 with 0 indicating no pain and 10
being the worst pain imaginable.” Pain scores were
measured immediately on leaving the operating room
and at 1 hour and 2 hours postoperatively using the
VAS. Pain medication was administered to all patients
based on a normal protocol in the PACU, and included
acetaminophen-hydrocodone tablets for mild or mod-
erate pain and intravenous hydromorphone for severe
pain. Time from leaving the operating room to the point
that the patient met our institutional criteria for
discharge (based on a 20-point nursing score) was also
reported. Furthermore, total narcotic consumption in
the postoperative care unit was calculated in morphine
equivalents.

Statistical Analysis
Patient outcomes were analyzed using a 1-tailed

Student’s t-test. Significance was defined as P < .05.
The 1-tailed t-test was used in this study because our
interest was to determine whether patients who
received celecoxib had superior scores than those who
did not. Because only one side of the distribution was of
concern, a 2-tailed test was not used.

Results
Twenty-one patients were excluded because of

patient refusal (n ¼ 9), reported allergy to sulfa drugs
(n ¼ 7), prior patient-reported adverse reaction to
celecoxib (n ¼ 2), and postoperative pain regimens that
had been arranged preoperatively in consultation with
pain management service (n ¼ 3). Ninety-eight patients
were available for randomization. Fifty were random-
ized to receive 400 mg of celecoxib and 48 were
randomized to receive placebo (Fig 1). Table 1 states the
surgical procedures performed in each group. There
were no significant differences in procedures performed
between the 2 groups (P > .05).
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Fig 1. Consolidated Standards
of Reporting Trials diagram.
Patient randomization and
exclusions.

Table 1. Hip Arthroscopy Procedures Performed

Procedure

Number of Patients

P Value
Celecoxib
Group

Placebo
Group

Labral repair 31 29 >.99
Labral debridement 2 2 >.99
Labral reconstruction 1 0 >.99
Labral repair with acetabular
osteoplasty

13 11 .82

Revision labral repair 1 2 .61
Labral repair with acetabular
chondroplasty

2 2 >.99

Labral repair with femoral
head chondroplasty

0 2 .24
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Age and preoperative VAS were similar between the
celecoxib and placebo control group, with average ages
of 34.2 � 11.9 and 35.8 � 11.6 (P ¼ .27) and preop-
erative VAS of 2.1 � 2.06 and 2.3 � 1.98 (P ¼ .29),
respectively. The celecoxib group had 26 females and
24 males, whereas the placebo group had 29 females
and 19 males (P ¼ .42). There was no significant dif-
ference in operative time (mean 95.4 � 20.2 minutes in
the celecoxib groups vs 95.8 � 17.3 minutes in the
placebo group, P ¼ .91). There was also no significant
difference found in morphine equivalents consumed in
the PACU between the 2 groups (mean 15.3 mg vs
15.4 mg, P ¼ .48).
At 1 hour postoperatively, patients who received

celecoxib had a lower pain score, which was statistically
significantly different compared with the placebo group
(4.6 � 1.91 vs 5.4 � 1.92 after 1 hour, P ¼ .03). At
2 hours postoperatively, the mean VAS in the celecoxib
group was 4.1 � 1.75 versus 4.9 � 1.98 in the placebo
group (P ¼ .06) (Fig 2). There was a significant differ-
ence in discharge time between patients who received
celecoxib and the control group. An average decrease
of 20 minutes from the time into the recovery room
until discharge was noted for patients who received
celecoxib versus placebo (152.9 minutes vs 172.9 mi-
nutes, P ¼ .04) (Table 2). There were no surgical
complications and no perioperative complications
related to celecoxib. Monitored complications related to
celecoxib included cardiovascular thrombotic events,
myocardial infarction, stroke, and severe gastrointes-
tinal upset.
Discussion
The results of this double-blinded randomized

controlled trial of 400 mg of celecoxib versus placebo
administered preoperatively for pain management after
hip arthroscopy surgery showed a benefit of celecoxib
in decreasing pain at 1 hour postoperatively and also in
leading to a significantly shorter time to discharge.
Celecoxib showed no benefit in decreasing the amount
of narcotic requirements in the PACU.
Perioperative use of celecoxib has previously been

shown to be beneficial in enhancing pain control in
other areas of orthopaedic surgery. In the knee
arthroscopy literature, Ekman et al9 showed that a dose
of 400 mg of celecoxib administered 1 hour before
surgery as well as a dose of 200 mg of celecoxib at the
first request for pain medication postoperatively



Table 2. Results

Celecoxib
(N ¼ 50)

Placebo
(N ¼ 48) P Value

Age, yr 34.2 35.8 .54
Preoperative VAS 2.11 2.33 .29
Minutes from leaving OR
until ready for discharge

152.96 172.96 .04

VAS immediately postoperatively 4.41 5.02 .17
VAS 1 h postoperatively 4.63 5.36 .03
VAS 2 h postoperatively 4.11 4.92 .06
Morphine equivalents used in
the PACU, mg

15.326 15.419 .48

OR, operating room; PACU, postanesthesia care unit; VAS, visual
analog scale.

Fig 2. Visual analog scale scores
during the study period.
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reduced the consumption of opioid medication and also
reduced the incidence of opioid-related adverse events
in the early postoperative period for patients undergo-
ing knee meniscectomy. Similarly, studies of pain
management after knee arthroplasty have shown a
benefit of celecoxib administered shortly before and
after surgery for reducing pain and opioid consump-
tions and increasing knee range of motion.10 Known
severe side effects of celecoxib include cardiovascular
thrombotic events, myocardial infarction, and stroke,
severe GI upset11; however, none of these were found
in the present study.
Our study noted a difference in VAS of 0.73 between

the intervention and placebo groups at 1 hour post-
operatively. Although this difference was statistically
significant, it falls below the minimal clinically impor-
tant difference that has been noted in prior studies.
Previous studies have cited a difference of 1.0 to 1.3 in
VAS on a 10-point scale to be clinically significant.12-15

Although celecoxib did lead to statistically lower pain
scores at 1 hour after surgery, the difference was small
and lower than the previously cited minimal clinically
important difference for the VAS. This indicates that
celecoxib alone may not have a clinically significant
effect on decreasing pain after hip arthroscopy surgery,
but celecoxib may be useful in conjunction with other
pain management strategies. Celecoxib may be a safe
adjunct for pain control, leading to ease of discharge
and improved pain scores, but not as an alternative to
postoperative pain control as a whole.
Traditional pain management after many orthopaedic

procedures has relied heavily on the use of narcotic
medications.16 Narcotic medications can have severe
known side effects on the gastrointestinal, respiratory,
integumentary, genitourinary, and neurologic systems
of the body.17,18 The use of multimodal pain manage-
ment, initially introduced over 2 decades ago,19,20 has
led to more effective pain control with fewer side effects
of narcotic medications. The goal of multimodal pain
management is to target multiple pathways in the pain
signaling cascade to minimize pain while also mini-
mizing side effects.18 Opioids work by binding to spe-
cific pain receptors in the brain and spinal cord,
whereas nonsteroidal anti-inflammatory drugs
including celecoxib work by inhibiting cyclooxygenase
production of prostaglandins in the peripheral tissues.18

Although we were not able to show a decrease in
narcotic requirements in patients taking celecoxib in
our trial, future studies are needed to examine the role
of anti-inflammatory medication in decreasing narcotic
requirements after hip arthroscopy surgery.
Our finding of significantly earlier time to discharge in

the celecoxib group versus the placebo group may be
particularly relevant in the current health care climate.
The celecoxib group had on average 20 minutes earlier
time to discharge compared with the placebo group.
This could have significant implications on staffing
needs and workflow in busy hospitals and surgical
centers. Facilitating earlier discharge may also benefit
patient satisfaction in the perioperative period. Further
work is needed to substantiate these hypotheses.
Although this double-blinded randomized controlled

trial did find that a single preoperative dose of celecoxib
helped to decrease early postoperative pain and may
help facilitate earlier discharge, future investigations are
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needed to look into varying doses and regimens of
celecoxib use in hip arthroscopy in the perioperative
period before recommending it for widespread use,
especially given that all medications, including cele-
coxib, come with potential side effects. Overall, as
health care shifts toward using patient satisfaction and
length of hospital stay as key quality measures, it will
become increasingly important for orthopaedic sur-
geons to find ways to decrease postoperative pain and
facilitate discharge after surgery. Helping patients get
home safely and comfortably after hip arthroscopy will
help to increase patient satisfaction and may have
future consequences on reimbursement.

Limitations
This study is not without limitations. First, this study

included no time points after hospital discharge, thus
limiting the ability of the study to evaluate the benefit of
celecoxib in pain management for hip arthroscopy
surgery after discharge from the hospital. Second,
PACU staff at our institution continued with routine
postoperative pain management during the study
period. This routine management typically included
administration of narcotic pain medicine when the
patient first expressed pain postoperatively. It is possible
that stricter guidelines for administration of narcotics
could have led to a finding of a difference in narcotic
consumption between the celecoxib and placebo groups.
Third, this study used a 1-tailed t-test for statistical
analysis. The 1-tailed t-test was used because the study
was designed to look at the amount of pain benefit that
celecoxib would provide, with the assumption that
celecoxib administration would not lead to increased
pain. Given this statistical analysis, it is possible that we
could have overlooked a worsening effect of celecoxib
on pain control, though this is unlikely based on prior
studies on the use of celecoxib. Fourth, it is possible that
there may have been variability in intraoperative
narcotic administration among patients. Although our
standard protocol only involves intraoperative narcotic
administration during induction, it is possible that some
patients received additional intraoperative narcotic
medications during surgery, which could have biased
results. Finally, differences in medical comorbidities
such as obesity and obstructive sleep apnea, as well as
differences in exact measurements of hip alpha angle
and hip deformities between the 2 groups, were not
recorded and may have influenced postoperative pain
management and pain control.
Conclusions
A preoperative dose of 400 mg of celecoxib led to

statistically significantly reduced patient-reported pain
on the VAS in the acute postoperative period after hip
arthroscopy surgery, though the difference is not likely
clinically significant. There was a significantly shorter
time to discharge in patients who received celecoxib
versus placebo.
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