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Study Design: Prospective randomized, double-blind controlled trial.
Purpose: Here, we aim to compare the efficacy and safety of pain control between pre- and postoperative parecoxib administration 
in patients who have undergone major spine surgery.
Overview of Literature: Several studies have compared the efficacy of pre- and postoperative administration of parecoxib, which 
led to inconclusive results owing to variation in operative time. Preincisional parecoxib administration reduces inflammatory response 
in major spine surgery requiring longer operative time; however, it may not reduce pain as much as parecoxib administration immedi-
ately after surgery would.
Methods: Totally, 127 patients who underwent major spine surgery were randomly divided into three groups: pre-group, which re-
ceived 40 mg parecoxib before skin incision and at 12 and 24 hours after the first dose; post-group, which received the same dose at 
wound closure and at 12 and 24 hours after the first dose; and control group, which did not receive any parecoxib. Efficacy and safety 
of parecoxib were measured based on pain score, morphine consumption, and side effects from both morphine and parecoxib at 24 
hours after surgery.
Results: Initial postoperative pain score, postoperative pain score at rest, and accumulative morphine consumption at 24 hours after 
surgery were similar between the pre- and post-groups. Despite the significantly lower pain score and morphine consumption in both 
pre- and post-groups compared with the control group, cumulative morphine consumption at 24 hours after surgery was reduced by 
approximately 50% in the pre-group and 46% in the post-group compared. Analgesic-related complication incidence was similar in all 
groups.
Conclusions: The timing of parecoxib administration, either before or after major spinal surgery, did not affect the safety and anal-
gesic efficacy of pain management.

Keywords: Spine; Orthopedics; Postoperative pain; Pain management; Non-steroidal anti-inflammatory agents

Copyright Ⓒ 2018 by Korean Society of Spine Surgery
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Asian Spine Journal • pISSN 1976-1902 eISSN 1976-7846 • www.asianspinejournal.org

Received Aug 31, 2017; Revised Nov 30, 2017; Accepted Feb 18, 2018
Corresponding author: Rayakorn Moonla
Department of Anesthesiology, Chiangmai Neurological Hospital, 2 Suthep road, Suthep, Meangchiangmai, Chiangmai, 50200 Thailand
Tel: +66-053-920-200, Fax: +66-053-320-202, E-mail: raya-korn@hotmail.com

ASJ

Clinical Study Asian Spine J 2018;12(5):893-901  •  https://doi.org/10.31616/asj.2018.12.5.893

Asian Spine Journal

http://crossmark.crossref.org/dialog/?doi=10.31616/asj.2018.12.5.893&domain=pdf&date_stamp=2018-10-31


Rayakorn Moonla et al.894 Asian Spine J 2018;12(5):1-901

Introduction

The frequency of spinal surgery has increased during the 
last decade, particularly in patients aged ≥65 years [1,2], 
who are prone to having multiple underlying diseases and 
degenerative vital organs. Performing any spinal operation 
in such patients could involve multiple spinal levels, thus 
requiring multilevel instrumentation and prolonged op-
erative time leading to more extensive tissue injury, which 
is often associated with severe postoperative pain and 
consumption of large amounts of opioids. Opioids have 
well-known side effects, such as respiratory distress, seda-
tion, nausea, vomiting, debility, and slower postoperative 
rehabilitation [3], which can interfere with the adminis-
tration of appropriate doses of pain relief medication and, 
in turn, can result in the development of chronic pain [4].

Adequate postoperative pain control reduces postsurgi-
cal complications and subsequent chronic pain. This has 
been studied using various methods [5,6]. Postoperative 
pain control aims to relieve the pain with fewer analgesic-
associated complications, where the proper cost-effective-
ness is under concern. The initiation of pain management 
before surgery is known as preventive analgesia. This can 
be performed by providing medication, a procedure, or 
any intervention to patients prior to the procedure [7-9]. 
The simplest method involves using analgesic medicine, 
such as nonsteroidal anti-inflammatory drugs (NSAIDs). 
Parecoxib is a cyclooxygenase-2 selective inhibitor, which 
reduces central sensitization and inflammation of periph-
eral nociceptors [10]. It helps decrease opioid usage, with 
low risk of peptic ulceration. Furthermore, parecoxib does 
not affect platelet function and therefore does not cause 
increased bleeding during or after surgery. The recom-
mended dose of parecoxib for acute postoperative pain is 
40 mg intravenously or intramuscularly, followed by 20 
or 40 mg every 6–12 hours, up to maximum 80 mg/day. 
Perceptible analgesic effect onset occurred within 7–13 
minutes, clinically meaningful analgesia within 23–39 
minutes, and a peak effect within 2 hours. The duration 
of analgesia depends on the dose and clinical pain model 
and ranges from 6 to >12 hours. Parecoxib has a plasma 
half-life of approximately 22 minutes and is rapidly and 
almost completely converted [11]. Moreover, it is available 
for parenteral administration and offers advantages over 
oral administration when patients are unable to swallow, 
such as during the operative or immediate postoperative 
period.

In previous studies concerning the efficacy of analgesia, 
administration of parecoxib was compared between pre- 
and postoperative periods [12-15]. These results were in-
conclusive owing to the interference between the duration 
of analgesia (6–12 hours) and the uncertain (too short 
or too long) operation time. If parecoxib is administered 
prior to short surgical procedures, patients should have 
complete analgesia when they recover from the anesthesia 
after surgery. However, if the operative time is longer than 
the duration of analgesia, the group of patients wherein 
parecoxib is administered prior to surgery may experience 
more pain than the group with a shorter operation time 
after recovering from anesthesia.

Here, we aimed to compare the efficacy and safety of 
postoperative pain control between pre- and postoperative 
parecoxib administration in patients who have undergone 
major spine surgery; this can take as short as 2.5 hours 
to as long as 6 or 7 hours, occasionally even longer. This 
study was designed to test the hypothesis that parecoxib 
administered immediately after surgery would improve 
postoperative analgesia better than when administered 
before surgery (as the peak analgesic effect of parecoxib 
is approximately 2 hours). Particularly, when the surgical 
time is >6 hours, parecoxib blood level may be lower than 
the effective analgesic level.

Materials and Methods

This study was a double-blind, three-group, prospective, 
randomized controlled study conducted at a hospital 
between February 2016 and May 2017. The sample size 
(n=26) was calculated using hypothesis testing of two 
independent means [13]. Written informed consent was 
obtained from all participants prior to the experiment 
under EC 005-59 and EC 003-60 protocols approved by 
Chiangmai Neurological Hospital Human Research Ethics 
Committee; the study was conducted in accordance with 
ethical principles of the Declaration of Helsinki.

Data were collected from 144 patients who underwent 
major spinal surgery. Briefly, the inclusion criteria were 
as follows: (1) age, 21–88 years; (2) male or female sex; 
(3) not pregnant or lactating; (4) fully conscious and able 
to agree with the study protocol; (5) major spinal surgery 
(expected to be a long surgery) involving >2 spinal levels 
or using spinal fixation devices; (6) attended by a neuro-
surgeon with >3 years’ experience in spinal surgery; and 
(7) ASA (American Society for Anesthesiologists) physi-
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cal status class I–III. The exclusion criteria were as follows: 
(1) body weight <50 kg; (2) receiving any analgesic drug 
within 24 hours prior to surgery; (3) liver impairment; (4) 
renal impairment or signs of fluid retention; (5) taking 
fluconazole within 1 week prior to surgery; (6) hyper-
sensitivity to parecoxib, sulfonamides, or other NSAIDs, 
including compounds contained in parecoxib; (7) contra-
indication to parecoxib administration; and (8) contra-
indication to lorazepam use, anesthesia medications, and 
morphine.

After obtaining informed consent, the researcher col-
lected demographic data, such as age, sex, weight, height, 
Visual Analog Scale (VAS) scores, and data regarding 
diagnosis leading to surgery. The night prior to the day of 
surgery, all patients were premedicated with lorazepam (1 

mg for patients <60 years old and 0.5 mg for patients >60 
years old).

On the day of surgery, the researcher used a block ran-
domization sampling method and then divided patients 
into three groups: (1) pre-group, which received 40 mg 
parecoxib before skin incision and at 12 and 24 hours af-
ter the first dose; (2) post-group, which received the same 
dose at wound closure and at 12 and 24 hours after the 
first dose; and (3) control group, which did not receive 
any parecoxib. This study was a double-blind trial. Each 
group received six doses of intravenous solution (Fig. 1). 
All solutions were colorless, and each solution was given 
in a 2 mL volume, prepared by a nurse anesthetist who 
was not involved in the assessment and patient care be-
fore, during, and after operation. Each solution contained 

Data analysis

Patients undergo major spinal surgery in the Chiangmai Neurological Hospital.

First data collection: demographic data, diagnosis, Visual Analog Scale 
premedication and randomization

Transfer to recovery room and start patient-controlled analgesia. 
If patient still has pain then give bolus morphine. 

Given naloxone in case of respiratory distress

Second data collection: surgery related data, pain and analgesia, side effect of post-
operative morphine and adverse reaction from parecoxib

Pre group
Give parecoxib 1 hour 

prior to surgery

Soution
Parecoxib
Normal saline
Parecoxib
Normal saline
Parecoxib
Normal saline

Patient undergo general anesthesia with thiopental, 
cisatracurium, desflurane and surgery

Give intravenous administration 6 times
1 : 1 hour prior to surgery
2 : Finish skin closure
3 : 12 hours after the first dose
4 : 12 hours after skin closure
5 : 24 hours after the first dose
6 : 24 hours after skin closure

Pre group
Give parecoxib during 

skin closure

Soution
Normal saline
Parecoxib
Normal saline
Parecoxib
Sterile water
Parecoxib

Pre group
No parecoxib

Soution
Normal saline
Normal saline
Normal saline
Normal saline
Normal saline
Normal saline

Fig. 1. Study protocol.
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40 mg parecoxib in 0.9% normal saline solution, whereas 
the control contained 0.9% normal saline solution only. 
All included participants were blinded to the intervention.

All major spine surgeries were performed by an expe-
rienced surgeon under standardized anesthesia protocol 
combining thiopental, cisatracurium, and desflurane in 
40% oxygen and 0.1 mg/kg morphine for intraoperative 
pain control. Additional morphine (0.03–0.05 mg) was 
administered to patients when there were signs of pain, 
20% higher heart rate, or blood pressure higher than the 
baseline. Intraoperative monitoring was performed as 
usual and comprised pulse oximetry, noninvasive blood 
pressure, electrocardiography, and capnography.

After surgery, surgical and anesthetic data, including 
type, location, number of spinal levels involved, duration, 
morphine dosage administration, and other pain relief 
methods, were collected. The VAS score and the use of 
patient-controlled analgesia (PCA) were recorded. For 
PCA settings, 1 mg/mL morphine was administered as 
an analgesic drug, with a PCA dose of 1 mg, a lockout in-
terval of 10 minutes, and a 4-hour limit of 16 mg. Neither 
loading dose nor continuous drip was given. Analgesic 
data, including the time when the patient first used mor-
phine from the PCA, were recorded. The VAS score was 
evaluated every 2 hours for the first 8 hours after surgery 
and then every 4 hours for the next 16 hours thereafter. 
Rescue medication or extra morphine was made available 

in cases wherein the VAS score was ≥5. If the patient still 
experienced significant pain despite having reached the 
PCA 4-hour limit setting of 16 mg morphine, a bolus of 
2 mg morphine every 1 hour was given, as needed. The 
total morphine consumption in the first 24 hours after 
the operation was recorded. The ward staff would notify 
the researcher in case any analgesic drugs other than 
parecoxib and morphine were prescribed. Any patient 
who developed intolerable side effects from morphine was 
treated symptomatically. Each patient’s data were collected 
and collated. Further, the side effects of parecoxib, such as 
nausea, vomiting, abdominal pain, flatulence, limb edema, 
dizziness, drowsiness, and oliguria, were evaluated and 
recorded.

Data from all three groups were recorded and analyzed. 
Demographic data, surgical-related data, postoperative 
pain, and analgesia usage were analyzed using analy-
sis of variance and post hoc analysis with Fisher’s least 
significant difference. Data were expressed as numbers, 
percentages, mean, and standard deviation. Side effects of 
medications after surgery were presented as numbers and 
percentages. All p<0.05 were considered statistically sig-
nificant.

Results

Because of incomplete data, 17 of 144 patients were ex-

Table 1. Demographic data

Characteristic Control groupa) Pre groupb) Post groupc)

Age (yr) 60±10 58±9 57±9

Sex (male/all) 22/43 15/42 15/42

Weight (kg) 60.2±12.1 59.1±7 60.5±9.9

Height (cm) 160±7.3 157±7.2 158±7.4

ASA physical status

ASA physical status 1 6 8 8

ASA physical status 2 23 27 28

ASA physical status 3 14 7 6

Visual Analog Scale before surgery 3.1±1.9 3.2±1.7 3.1±1.6

Operation time (min) 237±132 244±131 256±129

Operated spinal level 2±1 3±1 3±1

1% xylocaine with adrenaline dosage given before open skin (mL) 5.4±4.5 6.2±4.1 5.4±4.3

Values are presented as mean±standard deviation or number.
ASA, American Society for Anesthesiologists.
a)Did not receive any parecoxib. b)Received 40 mg parecoxib before skin incision and at 12 and 24 hours after the first dose. c)Received the same dose 
at wound closure and at 12 and 24 hours after the first dose.
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cluded from the study; nine patients withdrew consent, 
five had surgical complications that required intervention, 
and three required prolonged postoperative mechanical 
ventilation. Thus, data from the remaining 127 patients 
were analyzed. Patients were divided into three groups: 
42 in the pre-group, 42 in the post-group, and 43 in the 
control group. Patient characteristics, type of surgery, and 
anesthesia doses are presented in Table 1.

Postoperative pain and analgesic data were analyzed. No 
significant difference was noted in the VAS scores between 

the pre- and the post-groups initially, in the recovery 
room, and within 24 hours after surgery. However, a sig-
nificant decrease was observed in the VAS score in both 
groups when compared with the control group (Fig. 2).

The results of pain management during and after sur-
gery are presented in Table 2. Initial VAS score in the 
recovery room showed no significant difference between 
the pre- and post-groups; however, it was significantly 
less than that of the control group. The pre-group was the 
only group receiving parecoxib prior to surgery; however, 
no significant difference was noted in the total morphine 
consumption during surgery among all three groups and 
in the time taken for initial administration of morphine. 
However, when analyzing data for total morphine con-
sumption at 24 hours after surgery, morphine consump-
tion was significantly decreased in the pre-group (50%) 
and also the post-group (46%) compared with the control 
group. The data for total morphine consumption in 24 
hours are shown in Fig. 3.

Side effects associated with postoperative analgesia in-
cluded nausea and vomiting (23%–26%), which showed 
no significant differences among the three groups. No 
other side effects from postoperative analgesia were ob-
served in this study, except for one patient with urinary 
retention in the post-group. Side effects associated with 
postoperative analgesia are presented in Table 3. The most 
common side effects of parecoxib administration were 
nausea and vomiting; however, in this study, we could 
not distinguish whether these side effects were caused by 
parecoxib or morphine. Otherwise, no other side effects 
were reported by the patients.

Discussion

Over the years, the use of preemptive analgesia has con-
siderably reduced, probably because several studies failed 
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Fig. 2. VAS scores at 24 hours after surgery. Values are presented as 
mean±standard error of mean. Pre group: received 40 mg parecoxib 
before skin incision and at 12 and 24 hours after the first dose; post 
group: received the same dose at wound closure and at 12 and 24 
hours after the first dose; and control group: did not receive any 
parecoxib. VAS, Visual Analog Scale. ***p<0.001; *p<0.05 vs. control 
group. a)Post anesthesia care unit.

Table 2. Analgesia during operation and postoperation

Variable Control groupa) Pre groupb) Post groupc)

Visual Analog Scale on entering recovery room    6.6±2.3          4.2±2.9***       4.0±3.3***

Total morphine during surgery (mg) 8.4±2 8.4±2 8.9±1.8

Timing for first analgesia (min)      71±159    109±232   67±115

Total morphine within 24 hours after surgery (mg)  10.9±7.5          5.4±4.7***       5.9±5.5***

Values are presented as mean±standard deviation.
***p<0.001 (vs. control group). a)Did not receive any parecoxib. b)Received 40 mg parecoxib before skin incision and at 12 and 24 hours after the first 
dose. c)Received the same dose at wound closure and at 12 and 24 hours after the first dose.
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to show any substantial advantage of preoperative analge-
sia over postoperative analgesia [16,17]. Several random-
ized, double-blind, placebo-controlled trials demonstrated 
the beneficial effects of parecoxib after surgery, includ-
ing decrease in pain intensity and postoperative opioid 
consumption [18-24]. However, a number of studies in-
vestigated the parecoxib analgesic effect both during and 
after surgery. The results were still inconclusive because 
some studies showed a benefit in decreasing both the pain 
score and opioid consumption [25,26], but some studies 
showed no difference [27,28]. Hence, several comparative 
studies were conducted to investigate the difference of 
the parecoxib analgesic effect between the pre- and post-

operative period. Riest et al. [12] compared patients who 
underwent a discectomy. They found that parecoxib must 
be administered both pre- and postoperatively to decrease 
the pain score and side effects of opioid. A single-dose of 
parecoxib administered either preoperatively or postoper-
atively did not reduce both the pain score and side effects 
of morphine. Also, in the study conducted by Martinez et 
al. [13], both patient groups that received parecoxib pre- 
and post-surgery had significantly reduced postoperative 
morphine consumption when compared with placebo. 
However, the VAS score was significantly reduced only 
between 12 and 24 hours after surgery. Pandazi et al. [14] 
and Bao et al. [15] investigated postoperative pain con-
trol in colorectal and total hip arthroplasty, respectively, 
comparing preincisional versus postincisional parecoxib 
administration (30 minutes before and after incision). The 
study conducted by Pandazi et al. [14] reported that pre-
incisional and postincisional administration of parecoxib 
did not make a substantial difference in terms of the post-
operative pain score and incidence of morphine-related 
side effects. However, preincisional parecoxib administra-
tion resulted in significant reduction of morphine usage 
after surgery when compared with postincisional admin-
istration. In contrast, the results of the study conducted 
by Bao et al. [15] were quite different, showing that pre-
incisional parecoxib administration significantly reduced 
postoperative pain and the total amount of morphine 
consumption.

Previous studies, as mentioned above, did compare 
preoperative and postoperative parecoxib administration, 
which showed inconclusive results because the most effec-
tive timing for parecoxib administration was not consid-
ered. Theoretically, preoperative parecoxib administration 
can reduce the peripheral modulator of nociceptors and 
inflammation, which could lead to reduction of postop-
erative pain and the amount of morphine required. In 
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Fig. 3. Morphine dosage in the first 24 hours after surgery. Values are 
presented as mean±standard error of mean. Pre group: received 40 mg 
parecoxib before skin incision and at 12 and 24 hours after the first 
dose; post group: received the same dose at wound closure and at 12 
and 24 hours after the first dose; and control group: did not receive 
any parecoxib. ***p<0.001; *p<0.05 vs. control group.

Table 3. Prevalence of side effect from morphine

Variable Control groupa) Pre groupb) Post groupc)

Postoperative nausea and vomiting 11 (26.2) 10 (23.8) 11 (25.6)

Respiratory depression 0 0 0

Drowsiness 0 0 0

Urinary retention 0 0 1 (2.3)

Values are presented as number (%).
a)Did not receive any parecoxib. b)Received 40 mg parecoxib before skin incision and at 12 and 24 hours after the first dose. c)Received the same dose 
at wound closure and at 12 and 24 hours after the first dose.
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fact, there were other associated factors, such as operative 
time, which may have affected the effectiveness of anal-
gesia administration between the pre- and postoperative 
period. Riest et al. [12] studied discectomy surgery but 
similarly did not consider the duration of operative times 
or the most effective timing of pre- and postoperative 
parecoxib administration. Martinez et al. [13] studied sur-
gical procedures that had variable operation times (118±35 
minutes); hence, it is possible that the effective duration 
of parecoxib was not enough to cover the entire operation 
when the surgery was prolonged. Pandazi et al. [14] and 
Bao et al. [15] set the length of the duration for parecoxib 
administration (pre- and post-incision) at approximately 
1 hour (30 minutes before and after incision). As evident 
from these studies, the difference in the length of duration 
times between pre- and postoperative parecoxib adminis-
tration may affect the results.

This study involved patients who underwent major 
spinal surgeries with operation times >2 hours. The pre-
group’s first dose of parecoxib was administered at 1 
hour prior to the start of the operation, whereas the post-
group’s first dose was administered at the time of skin 
closure. Parecoxib was not administered during the op-
eration in either group. The reason for separating admin-
istration times as much as possible was to increase the dif-
ference in the parecoxib analgesic level. In the pre-group, 
which received parecoxib at 1 hour prior to surgery, it 
is possible that after the operation, these patients could 
experience more pain upon waking up, which requires 
more morphine from the PCA than the post-group that 
received parecoxib at the time of skin closure. This might 
be due to the lower analgesic level of parecoxib at the time 
the operation was finished. Also, in this study, parecoxib 
was continued every 12 hours as preventive analgesia after 
the first parecoxib dose along with the PCA morphine 
and rescue medication to further evaluate the efficacy of 
the medication administered at different times.

This study showed no significant difference in the VAS 
score, amount of morphine consumption (during and 
post-surgery), or side effects from morphine in both the 
pre- and post-groups. These groups significantly differed 
in terms of the administration of parecoxib compared 
with the control group, which showed a reduction in the 
VAS score and morphine consumption. Thus, it is implied 
that this study supported neither preemptive analgesia nor 
the timing of parecoxib administration, but showed obvi-
ous benefits when compared with the group that did not 

receive parecoxib (control group). In the study conducted 
by Martinez et al. [13], parecoxib was administered both 
pre- and postoperatively, as in this study. At the end of the 
operation, the parecoxib level in the blood was low. The 
main difference between the previous study and this study 
is the operation time. Martinez et al. [13] studied total 
hip replacements, which had shorter operation times, 
i.e., at least 2 hours, compared with the present study on 
major spine surgery; however, in this study, preoperative 
parecoxib was administered at 1 hour prior to surgery, 
which made the time interval between pre- and postoper-
ative parecoxib administration at least 3 hours. However, 
the results of both studies were quite similar at several 
times owing to the adequate use of continuous preventive 
analgesia after surgery.

This study has several limitations. First, the side effects 
of parecoxib were not completely determined, because 
the most common side effects, such as nausea and vomit-
ing, could not be distinguished from those of morphine. 
Information on other side effects determined through pa-
tient questionnaires and physical examinations were also 
collected, but laboratory examinations, such as blood urea 
nitrogen, creatinine, lactate dehydrogenase, creatinine 
phosphokinase, blood sugar, etc., were not performed. 
Second, the VAS score is considered a subjective data with 
individual differences. Third, spine disease has a neuro-
pathic component of pain. Spine surgery can cause nerve 
injury leading to postoperative neuropathic pain, which 
was not examined in this study. Moreover, parecoxib has 
is less efficient in neuropathic pain treatment. Because 
this study failed to obtain laboratory data or include neu-
ropathic pain data, future studies should be conducted to 
include these.

The results of this study can be possibly applied to 
major spinal surgery. Because the timing of parecoxib ad-
ministration does not affect postoperative analgesia, it is 
suggested that the most suitable time for administration of 
parecoxib should be during the skin closure period, with 
continued medication every 12 hours along with PCA 
morphine for rescue medication to maximize analgesic 
efficacy. Moreover, the delayed initial dose may reduce the 
total dose of parecoxib usage. Further studies are needed 
to investigate the cost-effectiveness of pre- and postopera-
tive parecoxib administration.
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Conclusions

The timing of parecoxib administration, i.e., either before 
or after surgery, does not affect the analgesic efficacy, as 
evaluated by the VAS score and morphine consumption 
within the first 24 hours after surgery. It also does not af-
fect the safety of pain management with parecoxib.
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