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Abstract

Background Laparoscopic sleeve gastrectomy (LSG) is defined as the first-step bariatric surgery for the treatment of obesity.
Opioid analgesics are often preferred for pain management because of their strong analgesic potentials. However, opioids have
undesirable adverse effects.

Objectives The objective of this study is to evaluate and compare the influence of IV forms of ibuprofen and paracetamol on pain
management and opioid consumption on patients undergoing LSG surgery.

Setting This study was conducted at Istanbul Medipol University Hospital.

Methods Patients were stratified into three groups. Group I (group ibuprofen, n = 30) was administered 800 mg of IV ibuprofen,
group P (group paracetamol, n = 30) was administered 1000 mg of IV paracetamol, and group C (control group, n=30) was
given 100 ml of saline solution. We evaluated opioid consumption and VAS scores postoperatively.

Results This study included 90 patients who underwent LSG. The use of rescue medication in group I was statistically lower than
the other groups. VAS scores in group I and group P at recovery and at 2, 4, 8, 12, and 24 h were lower than those in group C. In
particular, the VAS scores in group I at the first 2 h postoperatively were significantly lower than those in group P (p <0.05).
Opioid consumption in group C was significantly higher than the other groups (p < 0.05).

Conclusion Our study suggested that IV ibuprofen resulted in lower pain scores compared to paracetamol by reducing postop-
erative opioid use in the first 24 h in patients undergoing LSG surgery.
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Introduction

Bariatric surgery has been widely used in the treatment of
obesity in recent years. It has been shown to be effective in
reaching the ideal weight and reducing obesity-induced co-
morbidities [1]. Laparoscopic sleeve gastrectomy (LSG) is
defined as the first-step bariatric surgery for patients in the
high surgical risk group [2]. It has been shown that the lapa-
roscopic approach has lower complication rates, shorter hos-
pital stays, and earlier mobilization compared to open surgery
[3]. However, postoperative pain management is very impor-
tant because it might cause major morbidity, especially pul-
monary complications in the early postoperative period [4].

General recommendations for bariatric surgery include
multimodal analgesia without sedatives, local analgesic in-
filtration, and early mobilization [5]. Opioid analgesics are
often preferred for pain management because of their
strong analgesic potentials. However, opioids have unde-
sirable adverse effects such as sedation, dizziness, consti-
pation, nausea, vomiting, physical dependence and addic-
tion, hyperalgesia, immunologic and hormonal dysfunc-
tion, muscle rigidity, tolerance, and respiratory depression
[6]. The morbidly obese patients treated with opioids ex-
perience an increased risk for adverse effects such as atel-
ectasis, which causes postoperative pulmonary complica-
tions, and obstructive sleep apnea, which causes hypox-
emia, postoperative ileus, and longer hospital stay due to
nausea and vomiting [7—10]. For this reason, in 2006, the
American Society of Anesthesiologists (ASA) suggested
minimizing or avoiding opioids during perioperative and/
or postoperative pain management to the bariatric patients.
Therefore, ASA recommends the use of multimodal anal-
gesia including local anesthesia, regional anesthesia, and
nonsteroidal anti-inflammatory drugs (NSAIDs) [11].

NSAIDs have long been used in the treatment of pain
and inflammation. These agents prevent the pain recep-
tors from responding to injury by blocking the transfor-
mation of arachidonic acid to prostaglandins [12].
Ibuprofen is a propionic acid derivative that has anti-in-
flammatory, antipyretic, and analgesic effects similar to
other NSAIDs [13]. The oral form of ibuprofen has been
used safely for a long time and is one of the most pre-
ferred NSAIDs. The intravenous (IV) form of ibuprofen
has been used in the pain treatment since 2009. Although
there are insufficient studies about IV ibuprofen, it has
been shown to be effective, safe, and with less adverse
effects in the treatment of postoperative pain [14-17].
There are not still any data about the use of IV ibuprofen
for LSG surgery.

The objective of the present study is to evaluate and com-
pare the influence of IV forms of ibuprofen and paracetamol
on pain management and opioid consumption on patients un-
dergoing LSG surgery.

@ Springer

Materials and Methods

The study was approved by the ethics committee of the
Istanbul Medipol University. Ninety patients aged between
18 and 60 years, with body mass index (BMI) >35 kg/m*
and hospitalization period of at least 24 h, and who have
planned for LSG surgery were included in this randomized,
prospective, double-blind, placebo-controlled study. Informed
consent was obtained from all individual participants included
in the study. This article does not contain any studies with
human participants or animals performed by any of the
authors.

All LSG operations were performed laparoscopically by
the same surgical team using the same technique. Data col-
lected included age, height (cm), weight (kg), BMI, gender,
ASA score, duration of operation (minutes), and duration of
anesthesia (minutes).

Patients graded above ASA 3, with a history of renal, he-
patic, and cardiovascular disease, gastrointestinal bleeding
history, known study drug or paracetamol allergy, long-term
NSAID and opioid use, history of oral anticoagulant drug use,
platelet count < 80.000, neuropathic diseases, inability to use a
patient-controlled analgesia (PCA) device, and those
discontinued the medication required in the study for any rea-
son and those who are pregnant were excluded from the study.

Patients were evaluated 1 day before the operation. The
study protocol was described, and information about the visu-
al analogue scale (VAS; pain scale) and patient-controlled
analgesia device (PCA) was explained. Patients were stratified
into three groups by a randomizing computer program. Group
I (group ibuprofen, n=30) was administered 800 mg of IV
ibuprofen, group P (group paracetamol, » = 30) was adminis-
tered 1000 mg of IV paracetamol, and group C (control group,
n=30) was given 100 ml of saline solution and after intuba-
tion. The study drugs were administered in 100 ml saline
solution. No one in the operation room was aware of the
randomization. General anesthesia included propofol (2.0—
3.0 mg/kg), rocuronium (0.6 mg/kg), and fentanyl (75—
100 mcg). Anesthesia was maintained with sevoflurane 2%
in an oxygen—air mixture (40% 0,/60% air). Remifentanil
0.25 pg/kg/min was used for intraoperative analgesia.
Meperidine (0.25 mg/kg) was administered to all patients
about 30 min before the end of the surgery.

Postoperative Analgesia Management

Patients in all groups received their medications every 8 h for
the first 24-h period postoperatively. They were attached to a
PCA device in the recovery room. The PCA device prepared
with fentanyl was programmed to a 10 mcq concentration, 10-
min lockout, and 25 mcq bolus dose with no basal infusion,
maintained for 24 h. Postoperative patient evaluation was per-
formed by an anesthetist blinded to the drugs used and groups.
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Postoperative analgesia was evaluated using a VAS score
(VAS 0=no pain and VAS 10 =the most severe pain).
Meperidine (0.25 mg/kg) was given to patients with a VAS
score of 4 or above for rescue analgesia. This was repeated
after 5 min if necessary.

All patients received IV pantoprazole 1 x 40 mg for gastric
protection during 48 h at the postoperative period. After dis-
charge from the hospital, oral anti-acid suspension (including
calcium carbonate and magnesium carbonate) 4 x 1 and ibu-
profen oral suspension 3 x 400 mg were prescribed to all pa-
tients. There were no readmissions during 30 days.

The adverse effects of opioids and ibuprofen were record-
ed. The presence of nausea, vomiting, itching, and allergic
reactions associated with the protocol drugs was analyzed.

Statistical Analysis

IBM SPSS 20.0 software program was used to perform the
statistical analysis. The power of the study was analyzed ac-
cording to the total fentanyl consumption variable. The sample
size was 95.28 in the 95% confidence interval and the power
was 0.99. This shows that the size of the study is sufficient.
Data were analyzed by using the Kolmogorov—Smirnov test.
Pearson’s x” test was used to compare the categorical data
between groups. Differences between groups were controlled
by using the one-way ANOVA at the significance level of 5%.
Descriptive statistics were explained as mean + SD.

Results

Each group in this study included 30 patients. Baseline demo-
graphics, duration of anesthesia, and duration of the operation
were similar between the groups, showing no statistical differ-
ence (p>0.05) (Table 1).

The use of rescue medication in group I was statistically
lower than the other groups (Table 2). Pain scores (VAS) in
group I and group P at recovery and at 2, 4, 8, 12, and 24 h
were lower than those in group C. In particular, the VAS
scores in group I at the first 2 h postoperatively were signifi-
cantly lower than those in group P (p < 0.05) (Table 2). Opioid
consumption in group C was significantly higher than the
other groups (p < 0.05) (Table 2).

The incidence of nausea and itching in group I was lower
than the other groups (p <0.05). The adverse effects are
shown in Table 3. No statistical difference was seen between
the groups in terms of the other adverse effects (Table 3).

Discussion

This study demonstrated that the intravenous form of ibupro-
fen reduced the 24-h opioid consumption and was effective,

which is evident from the lower pain scores in the postopera-
tive period compared to paracetamol. In addition, IV ibupro-
fen significantly reduced rescue analgesic use.

Opioids are widely used analgesic agents. Parenteral opi-
oids are preferred for the treatment of acute postoperative pain
after surgery [18]. Even though opioids are very important for
acute postoperative pain management, they may cause opioid-
related adverse events (ORAE) such as nausea, vomiting, con-
stipation, addiction, pruritus, sedation, respiratory depression,
and postoperative ileus [19]. Obesity is related to pharynx
abnormalities associated with airway collapse, and these pa-
tients have anatomical and physiological features such as in-
creased intra-abdominal pressure, reduced chest wall compli-
ance, and impaired hepatic drug clearance that predisposes
ORAE [20, 21]. Systemically administered opioids may cause
hypoxia and hypercapnia by reducing the respiratory rate,
level of consciousness and the supraglottic airway muscle tone
[21]. Therefore, the use of postoperative opioids in obese pa-
tients after LSG surgery should be kept at a minimum [22].
This is the reason clinicians need alternative analgesic agents.

Postoperative pain can ideally be treated with a combina-
tion of analgesics acting on different pathways of the pain
mechanism. This technique is called multimodal analgesia.
Multimodal analgesia reduces doses and adverse effects of
analgesics; thus, it provides safer pain treatment, improves
analgesia quality, and results in better functional outcomes
[23]. The World Health Organization, American Pain
Society, American Society of Anesthesiologists, American
Society of Regional Analgesia and Pain Medicine, and the
Joint Commission recommend multimodal analgesia for pain
management [24]. Therefore, NSAIDs can be used in combi-
nation with opioids for postoperative multimodal pain
management.

Ibuprofen is a well-known NSAID that has analgesic, anti-
inflammatory, and antipyretic effects. The analgesic efficacy
of ibuprofen is associated with cyclooxygenase enzyme inhi-
bition (COX-1 and COX-2 isoenzymes). COX-2 inhibition is
responsible for the analgesic, antipyretic, and anti-
inflammatory effects. COX-1 inhibition causes undesirable
side effects. The inhibition rate of COX-1 to COX 2 of ibu-
profen is 2.5:1, whereas other NSAIDs, for example
ketorolac, have an inhibition ratio of 330:1, a reason for a high
risk of adverse effects. Therefore, ibuprofen has a lower risk of
bleeding or gastrointestinal problems [25]. The IV form of
ibuprofen has been evaluated in patients undergoing orthope-
dic surgery, abdominal hysterectomy, or laparoscopic chole-
cystectomy; it is reported to be quite safe and effective
[14—-17]. There is no literature study about the efficacy of IV
ibuprofen in patients undergoing obesity surgery. Paracetamol
is one of the most commonly used analgesics. Studies about
the use of paracetamol in patients undergoing LSG report that
paracetamol is effective for this type of surgery [26-29]. The
anti-inflammatory mechanism of paracetamol is complex:
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Table 1 Comparison of

demographic data Group C (n,30)  Group P (n,30)  Group I (n,30)  p value
Age (years) (mean + SD) 43.93+8.58 48.10+16.01 50.16 +14.46 0.192*
Weight (kg) (mean + SD) 72.76 £9.89 76.43 +14.71 72.50+12.19 0.395%
Height (cm) (mean + SD) 164.43 £8.56 163.03+£9.55 162.40+8.43 0.663%
BMI 26.90+3.51 28.56+5.59 27.40+3.83 0.329%
Gender (%) (M/F) 50.0/50.0 26.6/74.4 43.3/457.7 0.164°
ASA (/1I/11D) 18/12/0 14/16/0 10/18/2 0.112°
Duration of anesthesia (mean + SD) 60.26 +6.90 60.86+6.35 57.56+5.19 0.095%
Duration of the operation (mean + SD) 46.50+6.45 48.63 +8.93 45.63 +6.04 0.263%

Values are expressed as mean + standard deviation; ASA, American Society of Anesthesiologists; BMI, body mass

index

*p>0.05 one-way ANOVA between groups

® p>0.05 chi-square test between groups

paracetamol affects both the peripheral (COX inhibition) and
central pathways [30]. In a meta-analysis comparing the effi-
cacy of oral ibuprofen and paracetamol in acute and chronic
pain syndromes, Moore et al. reported that paracetamol is the
first choice for pain management but emphasized that ibupro-
fen is generally superior to paracetamol at standard doses [31].
In our study, we evaluated the efficacy of the IV form of
ibuprofen compared to paracetamol. In a study evaluating
the efficacy of IV ibuprofen and paracetamol, Celik et al. per-
formed a single preemptive dose of drugs for rhinoplasty sur-
gery and reported that IV ibuprofen was superior to paraceta-
mol in providing effective postoperative analgesia [32]. In
another study, Gozeler et al. performed a single preemptive
dose 1V ibuprofen 800 mg for septorhinoplasty surgery and
reported that it resulted in lower postoperative pain scores
[33]. In our study, we continued to give the drugs at every
8 h postoperatively. We found that IV ibuprofen provides ef-
fective analgesia in the first 24 h postoperatively and reduces
opioid consumption compared to paracetamol. In addition, the
analgesic effect with IV ibuprofen is more effective than para-
cetamol especially in the first 2 h postoperatively. Therefore,

we recommend that IV ibuprofen may be used as an alterna-
tive drug in multimodal analgesia.

Adverse effects such as nausea and itching were higher in
the control and paracetamol groups because of the higher opi-
oid use. The use of rescue analgesic was lower in the ibupro-
fen group compared to the other groups. We observed that
ibuprofen reduced ORAE by reducing the opioid requirement.

There are some limitations to this study. Firstly, the drug has
two forms, 400 and 800 mg; however, we used only the 800 mg
dose, irrespective of patient weight. Different results and differ-
ent adverse effect profiles might have been obtained with
400 mg. The second limitation is that the 800 mg dose was used
with a 3 x 1 dosage during 24 h postoperatively. We can use a
4 x 1 dosage at 24 h period. The aim was to keep the dosage
lower and the time interval longer. Third, no local anesthetic
injection was administered to the port site incisions. Pain scores
might have been reduced further with port site injection. Finally,
the sample size was determined on the basis of opioid require-
ment comparing ibuprofen and paracetamol after LSG surgery,
the primary aim. Further studies with a larger sample size may
be needed to evaluate IV ibuprofen-related side effects.

Table 2 Comparison of VAS

scores, fentanyl consumption VAS (mean + SD) Group C (n,50) Group P (1,50) Group I (n,50) p value

doses of PCA, and rescue

analgesic use VAS recovery 6.93+1.46 4.56+1.16" 3.40+1.24*° <0.001
VAS 2nd hour 4.43+0.85 2.90+0.92° 2.06+1.17*° <0.001
VAS 4th hour 3.43+0.81 2.33+0.95° 1.80+1.44* <0.001
VAS 8th hour 3.96+1.29 2.16+1.28° 1.46+£097* <0.001
VAS 12th hour 3.06+1.33 1.43+0.93* 0.83+0.79* <0.001
VAS 24th hour 1.70 £0.65 0.76 £0.72° 0.36+0.55* <0.001
Fentanyl consumption 568.33+131.30 276.00 + 88.10" 226.66+133.73* <0.001
Rescue analgesia 63.3/37.7 13.3/86.7% 3.3/96.3%° <0.001

Values are expressed as mean + standard deviation; VAS, visual analog scale

#p<0.05 one-way ANOVA compared with group C

® < 0.05 one-way ANOVA compared with group P
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Table 3 Comparison of the

incidence of adverse events Group C Group P Group [ p value

(n=30) (n=30) (n=30)

Nausea 10 6 1 0.012
Vomiting 7 3 0.383*
Itching 7° 1# 0.023
Allergic reactions 0 0 0.129"

Values are expressed as mean + standard deviation

*p>0.05

#p<0.05 one-way ANOVA compared with group C

°p<0.001 one-way ANOVA compared with group I

In conclusion, IV ibuprofen resulted in lower pain scores
compared to paracetamol by reducing postoperative opioid
use in the first 24 h in patients undergoing LSG surgery. It
also reduced rescue analgesic use in the postoperative period
and ORAE such as nausea and vomiting. IV ibuprofen may
have a more potent analgesic effect than [V paracetamol in the
postoperative pain management according to our results.
Larger studies are needed to evaluate the efficacy and use of
ibuprofen in patients undergoing LSG surgery.
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