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Abstract /Öz
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Objective: Postoperative pain following hip surgery can be severe.
Non-steroidal anti-inflammatory drugs are used in the treatment
of postoperative pain to reduce opioid consumption. Our aim was
to investigate the effect of ibuprofen on postoperative opioid consumption following total hip replacement surgery.
Methods: Patients undergoing elective total hip replacement under general anaesthesia were included into this randomised, prospective and double-blind study. Forty patients classified according
to the American Society of Anesthesiologists as Class I and II were
randomised to receive 800 mg ibuprofen intravenously (IV) every
6 hours, or placebo. At the end of surgery, all patients were also
administered tramadol 100 mg IV and paracetamol 1 gm IV. In the
postoperative period, all patients were provided with a morphine
PCA device. The PCA device was set to deliver 1 mg bolus dose
and had 8 minutes of lockout period and 6 mg 1-hour limit. VAS
scores were recorded at 1, 6, 12 and 24 h postoperatively. The incidence of nausea and vomiting, total morphine consumption during
the 24 h postoperative period was recorded. The Mann-Whitney U
and chi-squared tests were used for statistical analysis.
Results: The VAS score at postoperative 24 h was lower in the
ibuprofen group (p=0.006). Morphine consumption at 24 hours
was significantly lower at the ibuprofen group compared to the
control group (p=0.026) (the mean doses were 16 mg and 24 mg,
respectively). Five patients in the control group and 3 patients in
the ibuprofen group reported vomiting. No other side effects or
complications were observed.
Conclusion: Following total hip replacement surgery, the administration of ibuprofen IV significantly reduced morphine consumption.
Keywords: Total hip replacement, ibuprofen, postoperative pain
management

Amaç: Kalça cerrahilerinde postoperatif ağrı genellikle şiddetli
olmaktadır. Non-steroid antiinflamatuar ilaçlar postoperatif ağrı
tedavisinde opioid tüketimini azaltmak için kullanılmaktadır.
Bu çalışmada ipuprofenin total kalça protezi operasyonu sonrasında postoperatif opioid tüketimi üzerine etkisini araştırmayı
amaçladık.
Yöntemler: Genel anestezi altında elektif total kalça protezi operasyonu olacak olan hastalar bu randomize, prospektif çift kör çalışmaya dahil edildi. 40 ASA I-II hasta her 6 saatte bir IV 800 mg.
ibuprofen ya da plasebo alacak şekilde iki gruba ayrıldı. Cerrahi
bitiminde bütün hastalara ayrıca IV 100 mg. tramadol ile IV 1
gr. parasetamol yapıldı ve postoperatif morfin HKA hazırlandı.
HKA, 1 mg. bolus doz, 8 dakika kilit süresi ve saatte maksimum
6 mg. doz olacak şekilde ayarlandı. Ayrıca, postoperatif 1, 6, 12
ve 24. saatlerde hastaların VAS skorları ve 24 saatlik periyottaki
toplam morfin tüketimi ile bulantı-kusma insidansı kaydedildi.
İstatiksel analiz Mann-Whitney U ve Ki-kare testleri kullanılarak
yapıldı.
Bulgular: Postoperatif 24 saat sonrasında VAS skoru ibuprofen
grupta daha düşüktü (p=0,006). Kontrol grubu ile karşılaştırıldığında ibuprofen grupta 24 saatin sonunda toplam morfin tüketimi istatistiksel açıdan anlamlı olarak daha düşüktü (p=0,026)
(ortalama dozlar sırasıyla 16 mg. ve 24 mg.) Kontrol grupta 5,
ibuprofen grupta ise 3 hastada kusma görüldü. Yan etki ya da
komplikasyon ile karşılaşılmadı.
Sonuç: Total kalça protezi operasyonu sonrasında IV ibuprofen
uygulaması morfin tüketimini anlamlı olarak azaltmıştır.
Anahtar Kelimeler: Total kalça protezi, ibuprofen, postoperatif
ağrı

Introduction

T

otal hip replacement surgery results in severe postoperative pain. Different medications and regional anaesthesia techniques can be used to treat postoperative pain. Multimodal analgesia is defined as the simultaneous use of different
classes or modes of analgesics that modulate different pathways and receptors to provide superior pain control (1).
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Gürkan et al. Postoperative Analgesic Efficiency of Ibuprofen
Ibuprofen is a non-steroidal anti-inflammatory drug (NSAID),
and its oral form is well known and has a long history of use.
The intravenous (IV) form of ibuprofen is relatively new, first
approved in 2009, and it has been used to treat both fever and
pain (2). Along with opioids, NSAIDs form the cornerstone
of pharmacotherapy for the postoperative pain. Moreover, the
use of NSAIDs as a multimodal pain management approach
has been shown to reduce the opioid consumption and minimise the most feared side effects of opioids, such as respiratory depression and emetic events (3, 4). This prospective,
double-blind study was designed to evaluate the efficacy and
safety of IV ibuprofen in the treatment of postoperative pain in
patients undergoing elective total hip replacement.

Methods
A prospective, double-blind, placebo-controlled study design was used. After obtaining an approval from Kocaeli City
Clinical Trials Ethical Comittee (KÜ GOKAEK 2016-189)
and written informed consent, we studied 40 patients classified according to the American Society of Anesthesiologists
as Class I and II (Figure 1), aged 18-70 years, undergoing
elective unilateral total hip replacement surgery under general anaesthesia. Exclusion criteria were the history of allergy
or hypersensitivity to any component of NSAIDs, having a
renal or hepatic disease, patients with significant cognitive
impairment, recent use of opioids, corticosteroids or any analgesic drug.
Randomisation was performed according to computer-generated random number tables, and allocation to a treatment
group was done using the sealed-opaque-envelope technique.
According to randomisation, patients were divided in two
groups to receive either 800mg IV ibuprofen every 6 hours
or placebo.
General anaesthesia was induced with 2-3 mg kg-1 of propofol, 2 µg kg-1 of fentanyl, and rocuronium 0.6 mg kg-1 IV,
and it was maintained with desflurane in %60 N20/%40 oxygen. At the end of the surgery, all patients received tramadol
100 mg IV, paracetamol 1 gm IV, ondansetron 8 mg IV and
ranitidine 50 mg IV.
The first dose of study drug was administered 30 minutes before the end of the surgery, and three subsequent doses were
administered every 6 hours within the first 24 hours. In the
postoperative period, all patients were provided with a morphine patient-controlled analgesia device (PCA). The PCA
device was set to deliver 1 mg bolus dose and had 8 minutes
of lockout period and 6 mg 1-hour limit.
Visual analogue scale (VAS) scores for pain (VAS 0=no pain,
VAS 10=most severe pain possible) and morphine consumption doses were recorded at 1, 6, 12 and 24 h postoperatively.
A blinded pain nurse performed postoperative follow-up of
patients. The incidence of nausea and vomiting during the 24
h postoperative period was also recorded.

A preliminary study on the same surgical population in our
clinic showed that the mean (SD) morphine consumption in
the postoperative 24 h was 25 mg (±9). For the 90% power
and an error of 0.05, the sample size necessary to detect a
30% difference in postoperative morphine requirement using
IV ibuprofen compared to control group was 18 subjects per
group. We included 20 patients in each group to increase the
power of the study and also to secure patients’ dropouts for
any reason.
Statistical analysis
Was performed using the Statistical Package for the Social
Sciences software version 15 (SPSS Inc.; Chicago, IL, USA).
Demographic data are presented as mean (SD). Numerical
data are presented as median (25.-75. percentiles). A p-value of 0.05 was considered to be statistically significant.
The Kolmogorov-Smirnov test was used for normality. The
Mann-Whitney U test was used for comparison of VAS
scores in movement and morphine consumption between
two groups. For comparison of side effects such as nausea
and vomiting, a chi-squared test was performed.

Results
A total of 40 patients were recruited. There were no significant differences between the two groups in demographics
such as the ASA scores, age, gender, or weight (Table 1).
Efficacy
The objective of this study was to determine the efficacy of
IV ibuprofen compared with placebo in the treatment of
postoperative pain during the first 24 hours following surgery using the VAS score for pain and comparing morphine
consumption. Patients receiving IV ibuprofen experienced
a significant decrease from the placebo group in the mean
VAS (p=0.006) (Table 2) and a 32% decrease in the mean
morphine consumption (p=0.026) for the postoperative 24h
period (Table 3).
Safety
Five patients in both groups had nausea. 3 patients in ibuprofen group and 5 patients in placebo group had vomiting.

Discussion
The inadequate treatment of postoperative pain has profound
and long-lasting implications and increases the postoperative
morbidity (5). The use of agents with different analgesic
mechanisms may result in synergistic effects and produce
greater efficacy. In addition, the synergism between these
agents allow us to use lower doses of each respective agent,
limiting dose-related adverse effects such as respiratory depression, nausea and vomiting, which may cause great discomfort (6). Ibuprofen is a well-known NSAID, but the IV
form is relatively new, and studies on the treatment of postoperative pain are limited.
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Table 1. Demographic data
Placebo
group (n=20)

Ibuprofen
group (n=20)

p

Age (year)

49±10

49±14

0.847

Weight (kg)

78±17

77±15

0.813

Gender (M/F)

7/13

5/15

0.730

ASA status (I/II)

9/11

9/11

1.000

128±26

141±33

0.231

Duration of surgery
(min)

Data are presented as the mean±SD and patient numbers

Table 2. Visual analogue scale scores for pain
Placebo
group (n=20)

Ibuprofen
group (n=20)

p

1 hour

5±1.75

5 ±2.06

0.650

st

3 hour

4±2.22

3 ±2.23

0.781

6th hour

3±1.97

2 ±1.72

0.235

12 hour

3±1.92

1 ±2.52

0.070

24 hour

2±2.25

1 ±1.05*

0.006

rd

th
th

Data are presented as the mean±SD. *There was only a statistically significant difference for VAS scores at the 24th hour.

Table 3. Morphine consumption in the first postoperative 24 hours
Placebo group
(n=20)

Ibuprofen group
(n=20)

p

1st hour

2.00±2.21

1.07±1.32

0.084

3rd hour

6.43±4.23

4.75±4.43

0.277

6th hour

9.63±5.53

6.91±5.80

0.118

12 hour

14.86±9.42

12.22±9.66

0.265

24th hour

21.93±11.35

14.90±9.33*

0.026

th

*Morphine consumption was statistically significant at the 24th hour.

Enrollment

Assessed for eligibility (n=40)

Randomised (n=40)

Placebo group (n=20)
Lost to follow-up (n=0)
Analysed (n=20)

Allocation
Follow-Up
Analysis

Ibuprofen group (n=20)
Lost to follow-up (n=0)

The oral use of ibuprofen has been shown to reduce the postoperative morphine consumption 45% in the patients undergo
primary hip arthroplasty under spinal anaesthesia than those
receiving placebo (7). In that study, patients were observed
only for 5 hours. Likewise,, in another study, patients went
through orthopaedic surgery receiving IV ibuprofen used
30.9% less morphine than those receiving placebo (8). In this
study, different orthopaedic surgeries were included. In another study, 800 mg IV ibuprofen was compared with placebo
for acute postoperative pain after orthopaedic or abdominal
surgeries (9). Studies in the literature have reported that the
administration of other NSAIDs reduced opioid consumption
and opioid related side effects in patients undergoing major
orthopaedic surgeries (10, 11).
To the best of our knowledge, this is the first randomised controlled trial to assess the efficacy of IV ibuprofen in postoperative pain management in a specific major orthopaedic surgery.
In our study, the administration of 800 mg IV ibuprofen every
6 hours in the postoperative period reduced 24-hour opioid
consumption with a %32 decrease and was effective in the
emergence of lower pain scores in the postoperative period.
Like other NSAIDs, ibuprofen may cause gastrointestinal side
effects. NSAIDs are related with an increased risk for serious cardiovascular side effects and should be used with caution in patients with congestive heart failure and renal impairment (12) In
our study, none of our patients had gastrointestinal side effects.
Although ibuprofen decreased opioid consumption for 32 %,
and the incidence of vomiting in the ibuprofen group was
lower compared to the control group, this decrease did not
reach statistical significance. Larger scale studies are needed
to detect a potential benefit of ibuprofen to prevent nausea
and vomiting. None of our patients had any cardiac or renal
adverse effects observed in both groups.
Although NSAIDs may have a possible influence on bone
healing, there is no consensus regarding the safety of NSAIDs
following orthopaedic procedures. Marquez-Lara et al. (13)
recommended that withholding these medications does not
have any proven scientific benefit to patients and may cause
harm by increasing narcotic requirements. We believe that
the NSAIDs impact on bone healing and postoperative pain
management should be the subject of future studies.

Conclusion
In this prospective randomised study, we have shown that the
administration of 800 mg IV ibuprofen every 6 hours in the
postoperative period reduced both pain scores and morphine
consumption following total hip replacement surgery.

Analysed (n=20)

Figure 1. CONSORT flow diagram of study
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