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ABSTRACT

Background: Postoperative pain has a significant direct relationship to
morbidity of female patients after caesarean section. Adequate post
caesarean section pain management is fundamental.
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Results: First request of analgesics, total opioid consumption and VAS
showed no significant differences between two groups except after
4hours and 8 hours postoperatively which showed significant decrease
in diclofenac group than ibuprofen group. Also patient satisfaction was
higher in Diclofenac group. There was increase in bleeding tendency
[APTT, BT, and HB results] and abnormal abdominal bleeding attacks
in diclofenac group.

Conclusion: Diclofenac decreases postoperative pain with higher potency
than ibuprofen but unfortunately with more tendency to gastrointestinal
complications and bleeding tendency.
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INTRODUCTION

Postoperative pain can share significantly to
morbidity of female patients after caesarean
section if not treated adequately by delaying the
patients’ recovery and delaying ability to return
to normal daily functional activities with many
psychological and physiological complications
[, Inadequately treated post-operative pain may
lead to chronic pain syndrome. So, adequately
treated post caesarean section pain is mandatory
to facilitate mothers’ early mobilisation, so
preventing thromboembolic complications and
allowing early breast feeding [,

During caesarean section procedure, there is
extensive tissue dissection and organ handling
which release large amount of pain mediators.
Pain after caesarean section originates mainly
from deep visceral organs. Meanwhile, surgical
wounds are another source of somatic pain. A
multimodal pain management plan should be
employed to act on both components of pain.
Peripheral nerve blocks like quadratus
lamborum and TAP block provide reasonable
analgesic management of somatic pain, sparing
visceral pain. In order to overcome this
limitation, a supplementary different parenteral
analgesic like paracetamol, non-steroidal anti-
inflammatory drugs [NSAIDs], opioids and
gabapentin can be used ©l. Opioids are better
avoided because of their known adverse effects
as it can cross the placenta and can cause
dizziness, nausea, vomiting and respiratory
centre depression I,

NSAIDs are effective for treatment of
postoperative pain B, Most NSAIDs act mainly

by inhibiting the enzyme cyclooxygenase
[COX], so preventing local prostaglandin
synthesis [,

One of the most commonly used NSAIDs is
ibuprofen, which is used as adjuvant post-
operative pain-killer. Diclofenac sodium is
another NSAID that has been used widely in
Rheumatology, as it has the benefits of a good
efficacy and tolerability 1. The mechanism of
anti-inflammatory effects of ibuprofen is by
inhibition of the activity of COX enzyme, which
is important in the synthesis of prostaglandins
[, These prostaglandins on one hand stimulate
inflammatory processes which is one of its bad
effects, and on the other hand these
prostaglandins  help  vasodilatation  and
glomerular filtration which are some of its
beneficial effects 1.
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Diclofenac also act by the same mechanism
as ibuprofen by blocking the COX enzymes
which stimulate the formation of prostaglandins
in the body which are overproduced in the sites
of injury or harm causing inflammation and
pain. By blocking the influence of COX
enzymes, minute amount of prostaglandins is
formed causing less pain and inflammation &,

Although the efficacy of diclofenac and oral
ibuprofen has already been well documented in
head-to head RCTs 4, no study has specifically
examined the safety, tolerability and efficacy of
intravenous form of both diclofenac and
ibuprofen together. Several meta-analyses have
examined the safety and tolerability of NSAIDs,
however, these studies included oral formula of
several other non-specific NSAIDs and anti-
inflammatory drugs with different mechanism
of action like selective COX-2 inhibitors (2141,
We assume that intravenous ibuprofen has
equivalent postoperative analgesic effect equal
to diclofenac sodium with less unwanted effect
on coagulation process as well as less bleeding
episodes after surgery

THE AIM OF THE WORK

The primary aim is to compare the
postoperative analgesic effect of both ibuprofen
and diclofenac sodium on pain score, rescue
opioid requirement and patient satisfaction in
female patients after caesarean section. The
secondary outcome is to compare the associated
side effects caused by both medications mainly
on bleeding and coagulation profile.

PATIENTS AND METHODS

This prospective, randomised, double-blind
comparative study was conducted over a period
of eight months in Kafr Elsheikh University
Hospital, obstetric unit starting from February
2022. An approval from Kafr Elsheikh
University with code [MKSU 50-6-4], Faculty
of Medicine Institutional Ethics Committee was
obtained before starting this study. The study
included any American Society of Anaesthesio-
logists [ASA] physical status 1l female patients
aged 18-40 years who were prepared for
elective and emergency caesarean section under
spinal anaesthesia. All patients gave an
informed consent before joining this study.
Exclusion criteria included any patients had a
history of severe medical conditions such as
severe eclampsia and pre-eclampsia, drug
hypersensitivity, local anaesthetic toxicity,
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contraindications to  regional anaesthesia
[peripheral neuropathy and infection at the site
of block], and patients with intraoperative
complications like postpartum haemorrhage and
severe foetal distress, any coagulation or GIT
medical problems. Patients were randomly
allotted into two groups: Group D [intravenous
diclofenac group] and Group | [intravenous
Ibuprofen group]. Randomisation was done
using computer-generated sequence of random
numbers in 1:1 ratio. Allocation concealment
was done using sequentially numbered opaque
sealed envelopes technique. A thorough
preoperative assessment was done before the
surgery.

Numerical rating scale [NRS] scale was
explained to all patients preoperatively, we
depended on it to measure post-operative pain
severity. Patients were given premedication in
form of intravenous ranitidine 50 mg and
intravenous ondansetron 4 mg in the pre-
operative period after confirmation of fasting
status. Patients were delivered to operation
theatre, identified and multichannel monitors
which included pulse oximeter, electrocardio-
graphy, non-invasive blood pressure and heart
rate were attached and baseline values were
obtained.

Spinal anaesthesia was given. Lumbar
puncture was performed under aseptic
conditions, at L3-L4 interspace through midline
approach in sitting position using a disposable
25 Gauge Quincke’s spinal needle. 2.5 ml of
hyperbaric bupivacaine [0.5%] were injected in
the subarachnoid space and patient was in
supine position. 15° wedge pillow was placed
under her right hip. The sensory block was
evaluated along the mid-clavicular line
bilaterally by pin prick method. The motor
block was assessed according to the modified
Bromage scale. Surgical incision was allowed
after achieving a sensory level of anaesthesia up
to T4 and Bromage block of scale two. Under
all aseptic precautions TAP block was
performed in both the groups; ropivacaine
0.75% [1.5 mg/kg diluted in 0.9% normal
saline] 20 ml volume were injected on each
side. Patients in Group D were given
intravenous diclofenac sodium aqueous 75 mg
after delivery of the baby and every 8 hours
during the first 48 hours after surgery [,
Similarly, Patients in Group | were given
intravenous Ibuprofen 400 mg after delivery of
the baby and every 8 hours during the first 48
hours after surgery 161,
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Patients were observed for 30 min and then
shifted to post-anaesthesia care unit. Pain
severity was assessed by an investigator blinded
to the allotment every 2 hours for the first 8
hours and then every 8 hours for the rest of 48
hours. Pain was measured using numerical
rating scale [NRS] [0 = no pain and 10 = the
worst possible pain]. Rescue analgesia was
given to patients on demand or when NRS was
more than 4 in the form of intravenous
morphine 2mg each.

The following parameters were studied and
compared: NRS at the studied intervals, the first
request for analgesic and total opioid
requirement in 48 hours after surgery. Patient
satisfaction evaluation about degree of pain was
performed at 48 h after the block. Patients were
asked verbally to provide a score between 1 and
10 [0—not satisfied, 10—fully satisfied]
depending on level of satisfaction achieved in
pain relief. Coagulation profile [full blood count
Prothrombin time [9-12.5 seconds] for
evaluation of extrinsic coagulation pathway,
activated partial thromboplastin time [22.1-30.9
seconds] for evaluation of intrinsic coagulation
pathway, bleeding time [4-7 minutes] for
evaluation of platelet function] were done
preoperatively and 24, 48 hours after surgery to
detect any drug related coagulopathy. Any
abnormal bleeding attacks were also recorded
and defined as any postoperative bleeding that
required re-exploration of the wound.

Sample size: Sample size was calculated
using G power program based on pain score
values obtained from Martinez et al. 24 with
power [1-p] of 80%, confidence interval of
95%. The results came back as 27 in each arm.

Statistics: The collected data were analysed
using SPSS program [software version 20.
Shapiro-Wilk test will be used to check the
normality of the data distribution in continuous
variables. For parametric quantitative data,
descriptive statistics were done by mean+ [SD]
or median with minimum & maximum of the
range. In categorical data number and
percentage were used. To compare both groups,
independent samples t-test and Mann Whitney
test were used for parametric data, meanwhile
for non-parametric quantitative data Fisher
exact test was used to compare the studied
groups. The level of significance was taken at [P
value < 0.05].
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RESULTS

Fifty-seven patients completed the study.
One patient in group D and two in group | did
not complete the study due to lack of
postoperative data. There mean-age was 27.8 £
6.5 for group A and 29.0 £ 5.0 for group B
[table 1].

Total-opioid recorded no significance in the
differences between the mean of group D [53.0
+ 19.8] and that of group | [65.3 + 24.1]. Patient
satisfaction recorded a significant difference [p
= 0.013] between group D that recorded the
higher mean [8.9 + 1.0] and group | that
recorded the lower mean [8.2 + 1.2] [table 2].

According to the first PT [PT1] the patients
recorded mean of 11.8 + 1.5 for group D and the
higher one was equal 12.1 + 1.5 for group I.
Meanwhile, PT2 recorded 12.2 + 1.4 and 12.9 +
1.6, respectively. Also, PT3 recorded 12.0 + 1.3
and 12.6 + 1.4, respectively. Statistically, all
PTs give no statistical differences between each
couple [p > 0.05]. For APTT, the first [APTT1]
recorded mean equal 25.7 + 1.8 for group D and
25.2 + 1.9 for the group I. The APTT2 showed
means equal 29.5 + 3.3 and 30.0 = 3.1 for both
groups, respectively, and the third time
[APTT3] recorded means of 27.5 + 2.0 and 28.4
+ 1.9 for both groups respectively. Statistically,
all APTTs give no statistical differences
between each couple [p > 0.05]. According to
BT, the higher mean of BT1 was 5.7 + 1.6 for
group | while the lower one was 5.5 + 1.3 for
group D. Also, group D recorded the higher

mean at BT2 [8.1 + 1.6] while the lower result
[7.7 £ 2.0] recorded with group I. However, the
reverse was recorded with BT3; when group D
recorded the lower mean [6.5 + 1.6] and group |
recorded the higher one [7.2 £ 1.6]. Statistically,
all BTs give no statistical differences between
each couple [p > 0.05] [table 3].

Data of HB at the first time [HB1] showed
that the lower mean [114.5 + 5.8] was recorded
in group A while the higher one [117.0 + 6.6]
was belonging to the second group. The same
trends were observed with HB2 [108.4 + 6.1
and 109.8 + 6.5, respectively] and HB3 [106.7 +
5.6 and 107.8 + 6.4, respectively]. Statistically,
all HBs give no statistical differences between
each couple [p > 0.05]. The incidence of post
caesarean section bleeding was statistically
insignificant in both groups [table 4].

Numerical rating scale showed the
following results with no significant differences
between the two groups [p > 0.05] except for
the NRS 4 and NRS 8. NRS 4 showed the lower
measurement of pain for group D [2.3 £ 0.5]
while the higher one [2.6 = 0.5] was obtained
with the other group. Notably, there was a
significant difference between these two groups
[p = 0.024]. NRS 8 showed high significant
difference between the two groups [p = 0.007]
when group D recorded the lower mean for
group D [3.0 £ 0.8] and group | recorded the
higher [3.8 £ 1.1]. NRS 2 showed the lower
measurement of pain for group D [2.8 £ 0.7]
while group | recorded the higher one [3.0 +
0.6] [table 5].

Sixty patients were initially recruited
in this study

Diclofenac group (n =29)
75mg iv for 48h postoperative

Three patients were excluded due to:
incomplete clinical data (n = 3)

Ibuprufen group (n = 28)
400 mg iv for 48h postoperative

Figure [1]: CONSORT flowchart
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Table [1]: Demographic and operative data of the studied groups

Group D

Age [years] 27.8+£6.5
Height [cm] 163+ 14

Weight [Kg] 82.7+£19.2
Duration of surgery [min] 77.1+10.2

Table [2]: post-operative data

Group D
Total opioid consumption [mg] 53.0+19.8
Patient satisfaction 8.9+1.0

*significant

Group | P value
29.05.0 0.424
160 + 17 0.517
845+ 16.8 0.389
73.2+12.1 0.193
Group | P value |
65.3 +24.1 0.318
8.2+12 0.013*

Table [3]: Prothrombin time [seconds], activated partial thromboplastin time [seconds] and bleeding
time [minutes] data of the studied groups

Group D

PT1 [immediate post-op] 11.8 + 1.50
PT2 [24h post-op] 122+14
PT3 [48h post-op] 120+1.3
APTT1 [immediate post-op] 25.7+1.38
APTT2 [24h post-op] 29.5+3.3
APTT3 [48h post-op] 275+20
BT1 [immediate post-op] 57+16

BT2 [24h post-op] 8.1+16

BT3 [48h post-op] 6.5+ 1.58

Group | Pvalue |
12.1+1.48 0.489
129+1.6 0.116
126+1.4 0.119
252+19 0.313
20.0+£3.1 0.563
28419 0.071
55+£13 0.531
1.7+2 0.418
7.2+155 0.136

PT: Prothrombin time, APTT: Activated partial thromboplastin time, BT: Bleeding time

Table [4]: Haemoglobin level [gm/L] and number of abnormal bleeding episodes of the studied

groups
Group D

HB1 (immediate post-op) 1145+5.8

HB2 (24 h post-op) 108.4+6.1

HB3 (48 h post-op) 106.1 + 5.6

Abdominal bleeding 24 28/1

HB; Hemoglobin

Table [5]: Numerical rating scale [NRS] of the studied groups

Group D
VAS 2 28x0.7
VAS 4 2.3+05
VAS 6 28+0.8
VAS 8 3.0+0.8
VAS 10 24+ 0.5
VAS 12 1.5+£05
VAS 18 1.5+£05
VAS 24 25%05
VAS 30 1.4+ 0.5
VAS 36 1.6+0.5
VAS 42 23%0.5
VAS 48 1.4+£05

VAS: Visual Analogue Scale, *: significant
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Group | P value |
117.0£ 6.6 0.138
109£6.5 0.413
107.8+6.4 0.505
28/0 0.162

Group | P value |
3.0£0.6 0.230
26+05 0.024+*
34+1.1 0.051
38+11 0.007+
24+05 0.912
1.7£05 0.139
1.6+£0.6 0.707
25+05 0.891
1.4+05 0.678
1605 0.912
25+£05 0.367
14+£05 0.883
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DISCUSSION

We conducted this prospective, randomized,
double-blind comparative study to compare the
effectiveness of these preparations as post-
operative analgesics. To the best of our
knowledge, this is the first study which has
compared the use of parenteral diclofenac
sodium versus ibuprofen as a component of
multimodal post-operative analgesic plan after
caesarean section.

The mainstay of acute pain treatment in the
inpatient setting are opioid analgesics 71 but
they don’t provide benefits to the underlying
pathophysiology of the process of pain and
inflammation. So in combination with opioids
NSAID should be used as adjuvant agents for
treatment of pain 8, So the multimodal therapy
and a preemptive analgesia approach is the
golden standard treatment nowadays for
moderate to severe acute postoperative, these
combinations may help decreasing the total dose
required from opioids decreasing their adverse
effects side effects (1% 2],

The effects of diclofenac sodium on pain and
inflammation not only caused by inhibition of
COX enzyme decreasing PGs synthesis but also
caused by inhibition of lipoxygenase enzymes
and inhibition of thromboxane-prostanoid
receptor, affecting arachidonic acid uptake and
release and activation of the nitric oxide-cyclic
guanosine  monophosphate  anti-nociceptive
pathway [2],

Ibuprofen is a nonselective COX enzymes
inhibitor and it is the most famous over-the-
counter and prescribed NSAID in the world [?2],

Patients of this study those were randomly
allotted into two groups, Group D [intravenous
diclofenac group] and Group | [intravenous
Ibuprofen group].

In relation to age group and duration of
surgery there were no statistical significant
differences between two groups.

Our study showed also non-significant
increase in bleeding tendency [APTT, BT, and
HB results] in diclofenac sodium group in
relation to ibuprofen Group. There was no
significant difference in abnormal abdominal
bleeding attacks in both groups. Bleeding
tendency with the use of both drugs can be
explained by the reversibly inhibiting platelet
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cyclooxygenase, thereby blocking formation of
thromboxane A2. Effects of individual NSAIDs
on platelet function, bleeding time, and clinical
bleeding depend at least in part on dose, serum
level, and drug half-life.

All NSAIDs are COX inhibitors, COX
enzyme converts arachidonic acid in the cell
membrane to prostaglandins, mediating fever,
pain and inflammation. During this process,
prostaglandin H2 is converted to five primary
types of prostaglandins, including thromboxane
A2 [which stimulates platelet aggregation and
formation of blood clot] in platelets and
prostacyclin [a vasodilator that preventing
platelet aggregation] in the healthy endothelium
23 Two types of COX enzyme are recognized
they are [COX-1 and COX-2], COX-1 is
constitutively expressed and is important for
gastro protection from the acid in the stomach
and in thromboxane formation by platelets.
COX-2 is induced by inflammation in many
tissues; however, it may also be constitutively
expressed without inflammation as it contributes
to renal physiology, bone resorption,
reproductive function and neuro-transmission
24 Inhibition rate of COX-1 to COX 2 of
Ibuprofen is 2.5:1 which implies a low risk of
bleeding or gastrointestinal problems, while
diclofenac sodium has a ratio of COX-1 to
COX-2 inhibition of 330:1 %],

Dawn et al. %% stated that continuous linear
dose relationship between specific diclofenac
doses and the risk of a serious gastrointestinal
bleeding event and provides further support for
guide- lines that recommend the use of NSAIDs
at the lowest effective dose for the shortest
duration.

Total opioid consumption and VAS showed
no significant differences between two groups
except VAS4 and VAS8 which showed
significant decrease in diclofenac group than
ibuprofen group also patient satisfaction
recorded a significant increase in group D than
recorded in group .

Da Costa et al. ) Stated that Diclofenac is
the more potent than ibuprofen, so a smaller
amount is needed compared to ibuprofen to
produce similar results. Diclofenac is one of the
strongest anti-inflammatory drugs.

Also, our study comes in correlation with a
meta-analysis of 176 studies and 146,524
patients published in the Journal of Arthritis
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Research and Therapy found that diclofenac 150
mg/day is more effective than ibuprofen 2,400
mg/day for arthritis pain relief 1281,

This is due to the higher inhibition rate of
diclofenac sodium than ibuprofen which makes

more prostaglandin inhibition and more potency
[25]

Conclusions: Our data point to the post-

operative analgesic effect of intravenous
diclofenac  after caesarean section and
comparing this effect to ibuprofen, also

comparing their adverse effects as bleeding
tendency and GIT bleeding. Diclofenac
decreases postoperative pain with higher
potency than ibuprofen but unfortunately with
more tendency to gastrointestinal complications
and bleeding so we recommend the use of
gastric protective drugs with diclofenac to get
the benefit and minimize the risk.

Conflict of interest: No conflict of interest.

REFERENCES

Liu Z, Ren L, Xiao C, Zhang K, Demian P.
Virtual Reality Aided Therapy towards Health
4.0: A Two-Decade Bibliometric Analysis. Int J
Environ Res Public Health. 2022 Jan
28;19[3]:1525. doi: 10.3390/ijerph19031525.

Patel SA, Gotkin J, Huang R, Darling C, Pates
JA, Dolinsky B. Transversus abdominis plane
block for postoperative analgesia after cesarean
delivery. J Matern Fetal Neonatal Med. 2012
Nov;25[11]:2270-3. doi:  10.3109/14767058.
2012.685789.

Young MJ, Gorlin AW, Modest VE, Quraishi
SA. Clinical implications of the transversus
abdominis plane block in adults. Anesthesiol Res
Pract. 2012;2012:731645. doi: 10.1155/2012/
731645.

Adeel S, Narayan P, Chandrashekaraia MM,
Abuhassan KA, Elsemeen RM, Skowronski S.
Ultrasound-guided transversus abdominis plane
block: An evaluation of its efficacy in reducing
post-operative opioid requirements in caesarean
section. J Obstet Anaesth Crit Care 2017;7:81-4.

Bhashyam AR, Basilico M, Weaver MJ, Harris
MB, Heng M. Using Historical Variation in
Opioid Prescribing Immediately After Fracture
Surgery to Guide Maximum Initial Prescriptions.
J Orthop Trauma. 2019 Apr;33[4]:e131-e136.
doi: 10.1097/BOT.0000000000001392.

Brune K, Menzel-Soglowek S, Zeilhofer HU.
Differential analgesic effects of aspirin-like
drugs. Drugs. 1992;44 Suppl 5:52-8; discussion
58-9. doi: 10.2165/00003495-199200445-00008.

2625

Jain AD, Vsm R, Ksn SB, Km S, Tewathia N. A
Comparative  Assessment of  Postoperative
Analgesic Efficacy of Lornoxicam versus
Tramadol after Open Reduction and Internal
Fixation of Mandibular Fractures.
Craniomaxillofac  Trauma  Reconstr. 2017
Sep;10[3]:171-174. doi: 10.1055/s-0037-
1600901.

Le Blanc J, Lordkipanidzé M. Platelet Function
in Aging. Front Cardiovasc Med. 2019 Aug
7,6:109. doi: 10.3389/fcvm.2019.00109.

Haas DA. Adverse drug interactions in dental
practice: interactions associated with analgesics,
Part 11l in a series. J Am Dent Assoc. 1999 Mar;
130[3]:397-407. doi: 10.14219/jada.archive.1999.
0210.

Enthoven WT, Roelofs PD, Deyo RA, van Tulder
MW, Koes BW. Non-steroidal anti-inflammatory
drugs for chronic low back pain. Cochrane
Database Syst Rev. 2016 Feb 10;2[2]:CD012087.
doi: 10.1002/14651858.CD012087.

van der Gaag WH, Roelofs PD, Enthoven WT,
van Tulder MW, Koes BW. Non-steroidal anti-
inflammatory drugs for acute low back pain.
Cochrane Database Syst Rev. 2020 Apr 16;4[4]:
CD013581. doi: 10.1002/14651858.CD013581.

Shellito AD, Dworsky JQ, Kirkland PJ,
Rosenthal RA, Sarkisian CA, Ko CY, Russell
MM. Perioperative Pain Management Issues
Unique to Older Adults Undergoing Surgery: A
Narrative Review. Ann Surg Open. 2021 Sep;
2(3):e072. doi: 10.1097/AS9.0000000000000072.

Moore A, Makinson G, Li C. Patient-level pooled
analysis of adjudicated gastrointestinal outcomes
in celecoxib clinical trials: meta-analysis of
51,000 patients enrolled in 52 randomized trials.
Arthritis Res Ther. 2013 Jan 8;15[1]:R6. doi:
10.1186/ar4134.

10.

11.

12.

13.

14. Esteller-Martinez ~ V, Paredes-Garcia  J,
Valmaseda-Castellon E, Berini-Aytés L, Gay-
Escoda C. Analgesic efficacy of diclofenac
sodium versus ibuprofen following surgical
extraction of impacted lower third molars. Med
Oral Patol Oral Cir Bucal. 2004 Nov-
Dec;9(5):448-53; 444-8. English, Spanish.
PMID: 15580123.

Kollender Y, Bickels J, Stocki D, Maruoani N,
Chazan S, Nirkin A, Meller I, Weinbroum AA.
Subanaesthetic ketamine spares postoperative
morphine and controls pain better than standard
morphine does alone in orthopaedic-oncological
patients. Eur J Cancer. 2008 May;44[7]:954-62.
doi: 10.1016/j.ejca.2008.02.021.

16. Avliv L, Voss B, Rock A. Pharmacokinetics,
safety, and tolerability of a rapid infusion of i.v.
ibuprofen in healthy adults. Am J Health Syst
Pharm. 2011;68:47-51.

15.



Elawady MS, et al.

IJMA 2022 September; 4 [9]: 2619-2626

17.

18.

19.

20.

21.

22.

23.

Southworth S, Peters J, Rock A, Pavliv L. A
multicenter, randomized, double-blind, placebo-
controlled trial of intravenous ibuprofen 400 and
800 mg every 6 hours in the management of
postoperative pain. Clin Ther. 2009 Sep;31[9]:
1922-35. doi: 10.1016/j.clinthera.2009.08.026.

Erdogan Kayhan G, Sanli M, Ozgul U, Kirteke R,
Yologlu S. Comparison of intravenous ibuprofen
and acetaminophen for postoperative multimodal
pain  management in bariatric surgery: A
randomized controlled trial. J Clin Anesth. 2018;
50:5-11. doi: 10.1016/j.jclinane.2018.06. 030.

Shepherd DM, Jahnke H, White WL, Little AS.
Randomized, double-blinded, placebo-controlled
trial  comparing two multimodal opioid-
minimizing pain management regimens following
transsphenoidal surgery. J Neurosurg. 2018
Feb;128[2]:444-451. doi:  10.3171/2016.10.
JNS161355.

Ferguson MC, Schumann R, Gallagher S,
McNicol ED. Single-dose intravenous ibuprofen
for acute postoperative pain in adults. Cochrane
Database Syst Rev. 2021 Sep 9;9[9]:CD013264.
doi: 10.1002/14651858.CD013264.pub?2.

Gan TJ. Diclofenac: an update on its mechanism
of action and safety profile. Curr Med Res Opin.
2010 Jul;26[7]:1715-31. doi: 10.1185/03007995.
2010.486301.

Bushra R, Aslam N. An overview of clinical
pharmacology of Ibuprofen. Oman Med J. 2010
Jul;25[3]:155-1661. doi: 10.5001/0mj.2010.49.

Paterson EA, Turner PV. Challenges with
Assessing and Treating Pain in Research
Primates: A Focused Survey and Literature
Review. Animals [Basel]. 2022 Sep 5;12[17]:
2304. doi: 10.3390/ani12172304.

2626

24,

25.

26

27.

28.

Walker G, Wilcock A, Manderson C, Weller R,
Croshy V. The acceptability of different routes of
administration of analgesia for breakthrough
pain. Palliat Med. 2003 Mar;17[2]:219-21. doi:
10.1191/0269216303pm7550a.

Kroll PB, Meadows L, Rock A, Pavliv L. A
multicenter, randomized, double-blind, placebo-
controlled trial of intravenous ibuprofen [i.v.-
ibuprofen] in the management of postoperative
pain following abdominal hysterectomy. Pain
Pract. 2011 Jan-Feb;11[1]:23-32. doi: 10.1111/j.
1533-2500.2010.00402.x

.Odom DM, Mladsi DM, Saag KG, Sherif BN,

Miles L, Ronquest N, Wang J. Relationship
between diclofenac dose and risk of
gastrointestinal and cardiovascular events: meta-
regression based on two systematic literature
reviews. Clin Ther. 2014 Jun 1;36[6]:906-17. doi:
10.1016/j.clinthera.2014.04.012.

da Costa BR, Reichenbach S, Keller N, Nartey L,
Wandel S, Juni P, Trelle S. Effectiveness of non-
steroidal anti-inflammatory drugs for the
treatment of pain in knee and hip osteoarthritis: a
network meta-analysis. Lancet. 2017 Jul 8;
390[10090]:e21-e33. doi: 10.1016/S0140-6736
[17]31744-0.

van Walsem A, Pandhi S, Nixon RM, Guyot P,
Karabis A, Moore RA. Relative benefit-risk
comparing diclofenac to other traditional non-
steroidal anti-inflammatory ~ drugs and
cyclooxygenase-2 inhibitors in patients with
osteoarthritis or rheumatoid arthritis: a network
meta-analysis. Arthritis Res Ther. 2015 Mar
19;17[1]:66. doi: 10.1186/s13075-015-0554-0.





https://ijma.journals.ekb.eg/

