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ABSTRACT

Objectives: Determination of the efficacy of postoperative (PO) infusion of orphenadrine/
ketorolac (O/KT) combination for 24-h as PO analgesia and its opioid-sparing rate (OSR)
compared to orphenadrine/diclofenac (O/D) and Placebo infusions for women undergoing
Modified Radical Mastectomy.

Patients & Methods: A total of 129 women with operable cancer breast received the same
anesthetic procedure and were randomly divided into groups I-lll according to the PO infusion.
Infusions were started before skin closure for 60-min and were repeated for 8-hourly for 24-h.
Pain severity was assessed using the numeric rating scale (NRS) and at NRS scores >4, morphine
5 mg was given. The OSR was defined as the number of patients who required no PO morphine
in the study outcome.

Results: The OSR was significantly higher with O/KT than with O/D infusion (72.1% vs. 51.2%,
respectively) and the frequency of requesting multiple doses of morphine was significantly
lower with O/KT than other infusions with significant difference in favor of O/D infusion than
placebo. The frequency of early requests of morphine was significantly lower with O/KT having
a significantly longer duration till the first request. The average pain scores were significantly
lower with O/KT infusion. PO morphine-related side effects were significantly higher, while
patient and surgeon'’s satisfaction scores were significantly lower among patients of the
placebo group.

Conclusion: Cocktails of ketorolac or diclofenac with orphenadrine infusions for 24-h after
mastectomy improve PO pain sensation with a reduction of opioid consumption. The O/KT
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infusion was superior to the O/D infusion with regard to OSR and pain scores.

1. Introduction

Management of postoperative (PO) pain is optimal for
reducing pain-induced delayed mobilization with sub-
sequent prolonged hospital stay and consumption of
resources [1]. Various regimens of opioid-sparing
analgesia were tried; however, their results are discre-
pant and disappointing [2].

Non-steroidal anti-inflammatory drugs (NSAIDs) are
indicated as PO analgesia for multiple surgical proce-
dures; however, their use may be precluded by their
side effects, especially on prolonged use [3]. The use of
NSAIDs and muscle relaxants solely or in combination
could successfully relieve pain due to the potentiation
of pharmacological effects that allow the achievement
of better treatment results [4].

Ketorolac tromethamine (KT), an NSAID that
belongs to the hetero-aryl acetic acid derivatives
family, is used in the management of moderate-to-
severe acute pain [5], but its short half-life (~5.5h)

necessitated the use of frequent administrations in
cases that require long-term analgesia [6].
Orphenadrine citrate is a centrally acting muscle
relaxant with anti-muscarinic effects and was used for
Parkinsonism treatment and alleviation of the antipsy-
chotic drug-induced neuroleptic syndrome [7]. Earlier
studies reported the analgesic effectiveness of the
combination of orphenadrine-paracetamol in neck
pain [8] and the opioid-sparing effect of the combina-
tion of orphenadrine/diclofenac (O/D combination)
after unilateral total hip arthroplasty [9]. Thereafter,
another study observed no improvement in pain inten-
sity or physical functioning tests after the administra-
tion of four intravenous drugs including the O/D
combination for patients with chronic low-back pain
[10]. On contrary, a recent study documented the
effectiveness of the infusion of an O/D combination
for the relief of acute back musculoskeletal pain syn-
drome [4]. These discrepant results indicated the
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effectiveness of infusion of O/D combination for the
management of acute not for chronic pain, however,
depending on these results other combinations may
be more effective.

2. Objectives

This study tried to evaluate the effectiveness of PO
infusion of orphenadrine/ketorolac (O/KT) combina-
tion for 24-h for PO analgesia and on the opioid con-
sumption by patients undergoing modified Radical
Mastectomy

3. Design

Prospective comparative randomized study

4. Setting

Department of Anesthesia, ICU and Pain Therapy,
Faculty of Medicine, Benha University in conjunction
with multiple private surgical centers.

5. Patients

All women assigned for Modified Radical Mastectomy
for operable cancer breast were subjected to evalua-
tion for inclusion and exclusion criteria.

6. Exclusion criteria

Bleeding diathesis, coagulopathies, neurological or
psychological disorders, contraindication for the used
drugs, maintenance on opioid or non-opioid pain
therapies for any indications, distant metastasis and
refusal to participate in the study are the exclusion
criteria.

7. Inclusion criteria

Women who had operable cancer breast, free of exclu-
sion criteria and accepted to participate in the study
were included in the study.

8. Ethical considerations

The study was started in Jan 2020 after approval of the
protocol, which was discussed with each patient
before enrolment and patients who accepted to parti-
cipate in the study had signed a written fully informed
consent. The final approval was obtained after the
completion of case collection in April 2023 by No.:
RC16.4.23.
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9. Blindness

The infusion bottles containing the study solutions
were prepared after dose adjustment by the hospital
pharmacist who numbered the bottles by I-Ill accord-
ing to the group and was the only one to know the
constituents of the infusion bottles. The anesthetists
were blinded about the constituents of each bottle
and were to provide the bottles assigned for each
group and were responsible for the evaluation of
assessment tools. At the end of the study, the pharma-
cist provided the anesthetists with the constituents
and the results were interpreted.

10. Sample size calculation

A previous study compared the opioid-sparing effect
of the combination of ketoprofen/paracetamol versus
placebo for 25 patients per group and reported no
obvious difference between both groups [11].
Another study used the diclofenac/gabapentin combi-
nation for 60 patients per group and reported
a significant difference in requesting PO opioids [12].
Considering the rate of mastectomy in our institute,
the sample size was calculated to be 43 patients per
group to achieve significant differences with a value of
0.05 and {3 value of 20%, the study power was calcu-
lated to be 80%.

11. Randomization

Patients who signed the written consent were rando-
mized into three groups using randomization compu-
ter software for a frequency of 1:1:1 with inter-
sequencing dropping to allow free randomization.
The obtained sequences were transformed to symbols
I-1ll, which were written on cards enveloped in dark
envelops and each patient chose one envelope and
introduces it to the pharmacist who was responsible
for the provision of the anesthetist by the bottles
assigned for this patient.

12. Study protocol

Patients were clinically evaluated at the pre-anesthetic
area for demographic data, ASA grading, presence of
other medical diseases, baseline heart rate (HR) and
mean arterial pressure (MAP) were determined. The
study infusions were started before skin closure and
continued for 60-min, and were repeated 8 h for three
bottles of 500 cc of normal saline free of additives for
patients of Group |, containing a combination of 150
mg diclofenac sodium (Epifenac, 25 mg/ml; 3-ml amp;
Egyptian International Pharmaceutical Industries
Company [EPICO], Cairo, Egypt) and 60 mg of orphena-
drine citrate (Norflex, 30 mg/ml; 2-ml amp; EPICO,
Cairo, Egypt) for patients of Group Il or combination
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of 60 mg ketorolac tromethamine (Ketolac, 15 mg/ml;
2-ml amp; Amriya Pharma, Alex, Egypt) and 60 mg of
orphenadrine for patients of Group lIl.

13. Anesthetic procedure

Anesthesia was induced by propofol 2 mg/kg, rocuro-
nium 0.5 mg/kg, tracheal intubation was aided by gen-
tle tracheal pressure, and an endotracheal tube
measuring 6.5 mm was inserted. After intubation of
the trachea, the lungs were ventilated with 100% O,
in the air using a semi-closed circle system. During
surgery, ventilation was controlled with a tidal volume
of 6-8 ml/kg, and the ventilatory rate was adjusted to
maintain an end-tidal carbon dioxide (Paco,) of 32-35
mmHg. Anesthesia was maintained with sevoflurane
1.7 MAC and top-up doses of rocuronium if needed
and intraoperative analgesia was provided as fentanyl,
1 pug/kg. Muscle relaxant was reversed using neostig-
mine 0.05 mg/kg with atropine 0.01 mg/kg.

14. Intraoperative (10) and postoperative (PO)
monitoring

¢ Intraoperative HR and MAP were non-invasively
monitored and if systolic blood pressure was
decreased by >20%, rapid infusion of lactated
Ringer’s solution and intravenous boluses of
ephedrine were given.

® Immediate PO care was provided at PACU and
patients were maintained on oxygen (6 L/min)
via a facemask in the PACU if oxygen saturation
as judged by pulse oximetry was dropped.
Patients who had a score of =8 on the Aldrete
recovery score [13] were discharged from PACU.

e PO pain severity was assessed using an 11-point
numeric rating scale (NRS) with numbers from 0
to 10 where 0 indicates no pain and 10 indicates
the worst pain imaginable [14]. PO pain was
assessed at the time of PACU discharge and
4-hourly for 24-hr. Patients who had NRS pain
scores of >4 received PO rescue analgesia as mor-
phine 5mg diluted in 10-ml saline and given
slowly intravenously.

e PO sedation was assessed immediately after
transfer to PACU, 30-min, and 60-min PO and 8
h thereafter using the Ramsey sedation scale
(RSS) [15].

e The incidence and scoring of PO nausea and
vomiting (PONV) were determined at the end of
24-h PO as previously described by Watcha &
White [16]. Ondansetron 40 mg intravenous
injection was given to patients who had severe
nausea or vomiting.

e Surgeons’ and patients’ satisfaction with PO
analgesia was recorded at the end of 24-h PO

using a visual analogue scale of 0-100 with
a higher score and higher satisfaction [17].

15. Study outcomes

(1) The primary outcome is the opioid-sparing rate
(OSR) which was defined as the number of
patients who did not require PO morphine.

(2) The secondary outcomes included the effect of
the PO infusions on NRS pain scores, the dura-
tion of analgesia which was defined as the dura-
tion till the 1% request of rescue analgesia and
the number of requests of rescue analgesia.

16. Results

During the evaluation, 144 women were assigned to
undergo surgery, 6 women were ASA grade Ill, 5
women were maintained on analgesia for orthopedic
problems, three women had coagulopathy and one
refused to participate in the study, these 15 women
were excluded, and 129 women were randomly allo-
cated into the three groups as illustrated in Figure 1
that also showed the primary outcome for each group.

The enrolment data of patients showed non-
significant differences between the three groups as
shown in Table 1. Also, the differences between
patients of the three groups as regards operative and
IO hemodynamic data and amount of blood loss were
insignificant as shown in Table 2.

According to the number of requests for rescue
analgesia through the 24-h PO period, the OSR of O/
KT infusion was significantly (P = 0.027) higher than the
OSR of O/D infusion (72.1% vs. 51.2%, respectively).
Further, the frequency of patients who requested mul-
tiple doses of rescue analgesia was significantly higher
in group | than groups Il (P1 < 0.001) and lll (P2 < 0.001)
and in group Il (P3 =0.017) than in group lll (Figure 2).
The average number of requests of opioid analgesia
showed significant (P = 0.0047) difference between the
studied groups and the average dose of opioid con-
sumed by patients who requested rescue analgesia
was significantly lower in group lll compared to
group | (P2=0.0012) and group Il (P3=0.023) with
insignificantly (P1=0.301) lower dose requested by
patients of group Il than patients of group I.

The frequency of early requests of rescue analgesia
was significantly lower among patients of group llI
than patients of group | (P2=0.0001) and group I
(P3 =0.036), while it was non-significantly (P1=0.211)
lower among patients of group Il than patients of
group |. Also, the average duration till 1°* request of
rescue analgesia was significantly longer with O/KT
infusion than both placeboes (P2 <0.001) and O/D
infusions (P3 =0.0006), while it was non-significantly
(P1=0.068) longer with O/D than placebo infusions.
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Evaluated women (n=144)
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Enrolled women (n=129)
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rate
v
0% 512% 72.1%

Figure 1. Study flow chart.

Table 1. Demographic and clinical data of the enrolled patients of the studied groups.

Group | Group Il Group Il
Data (Placebo) (0/D) (O/KT) P-value
Age (years) Average (£SD) 56+8.6 55+6.7 56+7.4 0.781
BMI (kg/mz) Strata <25 1(2.3%) 1(2.3%) 0 0.504
25-30 24 (55.8%) 17 (39.5%) 21 (78.8%)
>30-35 18 (41.9) 25 (58.2%) 22 (51.2%)
Average (£SD) 29.7£2.3 3.2+1.9 34+2.1 283
Menopause Pre-menopause 6 (14%) 4 (9.3%) 3 (7%) 0.549
Post-menopause 37 (86%) 39 (9.7%) 40 (93%)
Smoking Smoker 2 (4.7%) 3 (7%) 1(2.3%) 0.817
Ex-smoker 3 (7%) 4 (9.3%) 5(11.6%)
Un-smoker 38 (88.3%) 36 (83.7%) 37 (86.1%)
Presence of other morbidities Yes 4 (9.3%) 3 (7%) 5(11.6%) 0.759
No 39 (9.7%) 40 (93%) 38 (88.4%)
ASA grade | 36 (83.7%) 33 (76.7%) 34 (79%) 0.714
1l 7 (16.3%) 10 (23.3%) 9 (21%)
Hemodynamic variate Heart rate (beats/min) 8.3+2.7 81+4.8 81.3+3.5 0414
Mean arterial pressure (mmHg) 88+4.3 88.7+4 87.6+4.6 510

BMI: Body mass index; P-value indicates the significance of the inter-group difference as judged by the one-way ANOVA test with Tukey HSD; P value at
a cutoff point of >0.05 indicates the non-significant difference.

Table 2. Operative data of the enrolled patients of the studied groups.

Group | Group I Group Il

Data (Placebo) (O/D) (O/KT) P-value
Operative time (min) Average (£SD) 1201124 122 £12.6 124 £12.8 0.343
Anesthesia time (min) Average (£SD) 131+£14.2 134+13.7 135+14.3 0.393
Intraoperative Heart rate (beats/min) T0 8.3+2.7 81+4.8 81.3+3.5 0414
hemodynamics T 86+2.5% 86.7+4% 85+3.4% 515
T2 77+2.4% 77.6+3.9% 78+3* 342

T3 82.3+2* 82.9+3.5% 83.2+3.1% 373

Mean arterial pressure (mmHg) T0 88+4.3 88.7+4 87.6+4.6 0.510

T 93.5+4.3* 94.1+3.6 93.4+4.5% 679

T2 79.8+5* 78.4+4.7 77.2+6.9* 104

T3 9.2+4.5% 9.1+4.1 89.5+4* 709

Intraoperative blood loss (ml) 245.9+36.3 254460 250+8.6 .830

TO: Preoperative, T1: at induction of anesthesia; T2: 1-h intraoperative; T3: at time of extubation; *: indicated significant difference versus TO measures as
determined by the paired t-test for two dependent means; P-value indicates the significance of the inter-group difference as judged by the one-way
ANOVA test with Tukey HSD; P value at a cutoff point of >0.05 indicates the non-significant difference
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Table 3. PO pain data of patients of the studied groups.

Group | Group Il Group Il
Data (Placebo) (D/O) (KT/0) P-value
Number of requests for rescue analgesia No (OSR) 0 22 (51.2%) 31 (72.1%) P1<0.001
Once 7 (16.3%) 5 (11.6%) 8 (18.6%) P2<0.001
Two 23 (53.5%) 12 (27.9%) 4 (9.3%) P3=0.017
Three 13 (3.2%) 4 (9.3%) 0
Average (+SD) 2.14+.7 1.95+.67 1.42+.51 .0047
Average of the total dose of opioid consumed 1.7+£3.38 9.76+3.35 7.08+2.57 P1=0.301
by patients who requested it (mg) P2=0.0012
P3=.023
P2=0.0012
P3=0.023
Duration till 1°* request of rescue analgesia (h) 2-h 8 (18.6%) 3 (7%) 0 P1=0.211
4-h 14 (32.6%) 6 (14%) 0 P2=0.0001
6-h 7 (16.3%) 4(9.3%) 1(2.3%) P3=0.036
8-h 8 (18.6%) 4 (9.3%) 3 (7%)
12-h 5 (11.6%) 0 0
16-h 1(2.3%) 2 (4.7%) 1 (2.3%)
20-h 0 2 (4.7%) 4 (9.3%)
24-h 0 0 3 (7%)
Average (+SD) 5.9+3.4 8+5.6 16.5+8.3 P1=0.068
P2<0.001
P3=.0006
P2<0.001
P3=0.0006
Pain Numerical Rating scale score 0 1.33+1.15 4+.88 0 <0.001
2-h 2.14+1.45 95+1.34 14+£5 <.001
4-h 2.26%1.53 1.2+1.57 358 <.001
6-h 2.374£1.13 1.26+1.36 J£1.1 <.001
8-h 2.81£1.03 1.58+1.28 1.12+1.2 <.001
12-h 2.7£1.2 1.95+1.05 1.28+.88 <.001
16-h 2.35%1.46 2.3+9 2.05+.87 402
20-h 2.37+1.46 2.5+1 2.56+.88 735
24-h 1.81+1.28 2.5+1.18 2.63+.85 .002
Average (+SD) 2.26+.55 1.65+.7 1.2+.5 P1<0.001
P2<0.001
P3=.0011
P2<0.001
P3=0.0011

P1 indicates the significance of the difference between groups | & II; P2 indicates the significance of the difference between groups | & lll; P3 indicates the
significance between groups Il and III; the significance of the difference in numerical data was estimated using the one-way ANOVA test with Tukey HSD;
the significance between numbers and percentages was evaluated using Chi-square test; P value at a cutoff point of <0.05 indicates the significant
difference.

P2<0.0001 /
" ~_~P3=0.017
- / /
- [ 7 \

P1<0.0001

Patients
S

Group | (Placebo) ) Group Il (D/O) ) Group lll (KTO)
mNo (Opioid sparing rate)
mOne dose
oTwo doses
oThree doses

Figure 2. Patients’ distribution according to the received doses of PO opioids.



Pain NRS scores showed inter-group significant dif-
ferences till 12-h PO and were non-significant at 16-h
and 20-h, while it was significantly lower among
patients of group | than patients of groups Il and Ill at
24-h. The average value of NRS score was significantly
(P1 & P2<0.001) lower among patients of groups Il
and lll, respectively, than patients of group | with sig-
nificantly (P3=0.0011) lower average score for
patients of group lll than patients of group Il (Table 3).

Till 60-min PO, patients’ distribution according to RSS
showed a non-significant difference between the three
groups, while thereafter the frequency of patients who
had high RSS was significantly higher among patients of
group I. Similarly, the frequency of patients who had
high PONV scores was significantly higher with
a significantly higher number of patients who required
anti-emetic therapy among patients of group I. The
amount of wound drainage at the end of 24-h was non-
significantly higher among patients of groups Il and lll in
comparison to patients of group |. Patients’ satisfaction
scores by the outcome of PO analgesia were signifi-
cantly higher with KT/O infusion than with placebo
(P2 <0.001) and D/O infusion (P3 <0.001) with signifi-
cant (P1 =0.005) difference in favor of O/D than placebo
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infusion. Moreover, surgeons’ satisfaction scores were
significantly higher with the outcomes of KT/O infusion
than placebo (P2 <0.001) and D/O (P3 =0.01) infusions
and by the outcome of D/O infusion (P1 = 0.003) than by
placebo infusion (Table 4).

17. Discussion

At the end of the 24-h follow-up after surgery, 53
patients of groups Il and Il did not request opioids
for OSR of the used PO infusion of 61.6%. The OSR with
the use of O/KT infusion was significantly higher than
the OSR after the O/D infusion (72.1% vs. 51.2%).
Further, the frequency of patients who frequently
requested opioid analgesia was significantly higher in
groups | and Il versus group lll with significantly higher
consumption by patients of group I. By this, the total
dose of opioids consumed and pain scores were sig-
nificantly lower in groups Il and lll than in group | with
a significant difference in favor of group lIl.

These findings illustrated the opioid-sparing effect
of the used combination and supported the results of
recent work that evaluated similar cocktails for cases of

Table 4. PO side effects and satisfaction scores by the use of PO infusions.

Group | Group Il Group Il
Data (Placebo) (D/0) (KT/O) P-value
Ramsey Sedation score Immediate PO 2 31 (72.1%) 28 (65.1%) 33 (76.7%) 0.487
3 12 (27.9%) 15 (34.9%) 10 (23.3%)
30-min PO 1 6 (14%) 2 (4.6%) 0 0.079
2 29 (67.4%) 1(72.1%) 36 (83.7%)
3 8 (18.6%) 0 (23.3%) 7 (16.3%)
60-min PO 1 10 (23.3%) 6 (14%) 3 (7%) 0.305
2 28 (65.1%) 30 (69.7%) 34 (79%)
3 5 (11.6%) 7 (16.3%) 6 (14%)
8-h PO 2 17 (39.5%) 29 (67.4%) 23 (53.5%) 0.031
3 19 (44.2%) 13 (3.3%) 18 (41.9%)
4 7 (16.3%) 1(2.3%) 2 (4.6%)
16-h PO 2 9 (2.9%) 22 (51.1%) 16 (37.2%) 0.022
3 23 (53.5%) 18 (41.9%) 22 (51.2%)
4 11 (25.6%) 3 (7%) 5(11.6%)
24-h PO 2 8 (18.6%) 23 (53.5%) 25 (58.2%) 0.0004
3 29 (67.4%) 20 (46.5%) 16 (37.2%)
4 6 (14%) 0 2 (4.6%)
Postoperative nausea & vomiting Nausea score 1 20 (46.5%) 32 (74.5%) 39 (90.7%) 0.0002
2 13 (3.2%) 9 (2.9%) 4 (9.3%)
3 6 (14%) 2 (4.6%) 0
4 4 (9.3%) 0 0
Vomiting score 0 30 (69.8%) 37 (86%) 41 (95.4%) 0.016
1 11 (25.6%) 6 (14%) 2 (4.6%)
2 2 (4 6%) 0 0
3 0 0
Need for antiemetic injection Yes (18.6%) 2 (4.6%) 0 0.0036
No 35 (81.4%) 41 (95.4%) 43 (100%)
24-h amount of wound drainage (ml) 195+54.4 215+82.7 234+88.2 .065
Satisfaction’ scorings (Average £SD) Patient’s satisfaction score 70+13 78+12.9 90+7.2 P1=0.005
P2<0.001
P3<0.001
Surgeons’ satisfaction score 76+1.6 83+1.6 88+6.7 P1=0.003
P2<0.001
P3=.010
P2<0.001
P3=0.010

P1 indicates the significance of the difference between groups | & II; P2 indicates the significance of the difference between groups | & lll; P3 indicates the
significance between groups Il and IlI; the significance of the difference in numerical data was estimated using the one-way ANOVA test with Tukey HSD;
the significance between numbers and percentages was evaluated using Chi-square test; P value at a cutoff point of <0.05 indicates significant difference
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acute non-operative pain syndromes [4,18]. Further,
the obtained results go in hand with George et al.
[19] who found diclofenac infusion significantly
decreased 24-h pain intensity and opioid consumption
with a significantly shorter length of hospital stay after
total knee arthroplasty compared to the standard peri-
operative analgesic regimen. Also, the results of the
current study are in line with Sorokina et al. [20] and
Eremenko et al. [21] who documented the safety, high
analgesic efficacy and significant opioid-sparing effect
of O/D infusion after cardiac surgery.

Contrary to the reported opioid-sparing effect of O/
D combination versus placebo, Zeiner et al. [22] docu-
mented the failure of this combination to reduce the
dose of opioid used in comparison to diclofenac alone
or to placebo. However, this may be attributed to the
small sample size; 23 patients per group that might
prevent significant differences to be evident, also the
use of patient-controlled analgesia devices may allow
the patient to receive opioids on a pain score of <4 and
the use of only two 8-hourly infusions and recording
the opioid consumption during 72-h PO despite the
previously documented decrease of plasma diclofenac
concentration down to 39% at 8-h after administration
and if augmented by a second dose the plasma con-
centration decreases to zero at 16-h after the initial
dose [23], so the current study supplemented patients
by a third dose to cover 24-h and no later on evalua-
tion, while Zeiner et al. [22] continued to evaluate the
effect after fading away of the drug. Furthermore, de
Paiva Carvalho et al. [24] experimentally found t'2
plasma level after diclofenac topical application in
injured animals was 30-min, while it was 4-h in non-
injured animals, thus indicating rapid consumption in
surgical patients.

Considering orphenadrine as a fixed partner for
both combinations, the reported difference between
Groups Il and Il indicates the superiority of ketorolac
over diclofenac as an analgesic and opioid-sparing
drug. In line with this finding, a review of studies
evaluating the opioid-sparing effect of NSAIDs
detected a reduction of opioid use by 17-50% and 9-
66% with diclofenac and ketorolac, respectively [25].
Also, in a systemic review, McNicol et al. [26] docu-
mented the efficacy of intravenous ketorolac for PO
analgesia with a longer time to request rescue analge-
sia and a slightly higher rate of adverse events than
placebo.

In support of the efficacy of ketorolac as an opioid-
sparing drug, Lombana et al. [27] found adding ketor-
olac to liposomal bupivacaine for transversus abdominis
plane blocks improved pain control and decreased
opioid use. Further, Wu et al. [28] found prophylactic
administration of ketorolac alone or in combination
with dezocine significantly reduced 10 opioid consump-
tion, allowed IO stable hemodynamics and increased PO
analgesia in comparison to placebo. Also, Zhang et al.

[29] and Shim et al. [30] reported less 10 and PO opioid
consumption with better PO pain scores in patients who
received |0 intravenous dexmedetomidine and ketoro-
lac during robot-assisted laparoscopic radical prosta-
tectomy with rectus sheath blocks.

The amount of blood in wound drain and hema-
toma formation during 24-h PO showed a non-
significant difference between the study groups and
this points to the safety of the used combination and
supported the results of the recent systemic review
that included 12 studies, which documented the safety
of NSAIDs during breast surgery [31].

The reported analgesic effect of diclofenac or ketoro-
lac may be attributed not only to their inhibition of both
cyclooxygenase isoenzymes with subsequent reduction
of prostaglandin (PG) production peripherally and cen-
trally [32] but also to the downregulation of the expres-
sion of nociceptive cytokines especially interleukins (IL)-6
in response to surgical trauma [33]. Regarding ketorolac,
experimental studies observed the ability of ketorolac to
inhibit caspase catalysis through a COX-independent
pathway with subsequent prevention of cell death and
reduction of the generation of pro-inflammatory cyto-
kines [34]. Another study reported that ketorolac
increased the thresholds for pain sensation with
a significant reduction of the levels of tumor necrosis
factor-a (TNF-q), IL-6, and IL-1p3 [28]. Recently, an animal-
model study showed that ketorolac eye drops suppress
PGE,, TNFa and IL-6 levels in plasma and aqueous humor
more than animals of no treatment group [35]. Clinically,
ketorolac eye drops significantly reduced IL-8 and PGE,,
in aqueous humor than other medications [36,37].

18. Conclusion

Using a cocktail of ketorolac or diclofenac with orphe-
nadrine infusions for 24-h after mastectomy improves
PO pain sensation with subsequent reduction of opioid
consumption. The O/KT infusion did well than the O/D
infusion with regard to opioid-sparing rate and pain
scores. The used cocktails also allowed early patients’
ambulation secondary to the decreased pain, and
decrease of opioid-induced side effects and provided
high patient and surgeon satisfaction.

19. Limitation

Estimation of serum levels of nociceptive cytokines and
comparison of the effects versus an opioid analgesic
was required before the establishment of these results.

20. Recommendation

Wider-scale multicenter comparative studies including
patients with varied surgical procedures are required
to fulfil these outcomes.



Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

Yehya Shahin Dabour

7232

http://orcid.org/0000-0002-2559-

References

[1] Hooda R, Malik N, Pathak P, et al. Impact of postopera-

—

[l

=

—

—_

—

=

—

tive pain on early initiation of breastfeeding and
ambulation after cesarean section: a randomized trial.
Breastfeed Med. 2023 Feb;18(2):132-137. doi: 10.1089/
bfm.2022.0208

Tanggaard K, Hasselager R, Halmich E, et al. Anterior
quadratus lumborum block does not reduce post-
operative opioid consumption following laparoscopic
hemicolectomy: a randomized, double-blind, con-
trolled trial in an ERAS setting. Reg Anesth Pain Med.
2023 Jan;48(1):7-13. doi: 10.1136/rapm-2022-103895.
Li L, Chang Y, Losina E, et al. Association of reported
NSAID adverse drug reactions with opioid prescribing
following total joint arthroplasty. J Allergy Clin
Immunol Pract. 2023 Mar 20;52213-2198(23):00301-X.
doi: 10.1016/j.jaip.2023.03.017

Amelin A, Tereshchenko N, Gotovchikov A. Clinical
experience with the use of a fixed combination of
diclofenac and orphenadrine in the treatment of
acute pain syndrome. Zh Nevrol Psikhiatr Im
S S Korsakova. 2021;121(8):83-86. doi: 10.17116/
jnevro202112108183

Oztiirk AA, Cevikelli T, Tilki E, et al. Ketorolac trometha-
mine loaded nano-spray dried nanoparticles: prepara-
tion, characterization, cell viability, COL1AT Gene
Simulation andDetermination of anti-inflammatory
activity by in vivo HET-CAM assay. Curr Drug Deliv.
2023;20(6):830-840. doi: 10.2174/
1567201820666230125144133

Naeem S, Barkat K, Shabbir M, Khalid I, Anjum |,
Shamshad N, Mehmood Y, Khan D, Badshah S,
Syed M, Afzal S, Abdullah Z. Fabrication of
pH-responsive hydrogel blends of chondroitin sul-
fate/pluronic F-127 for the controlled release of ketor-
olac: its characterization and acute oral toxicity study.
Drug Dev Ind Pharm. 2022 Nov;48(11):611-622. doi:
10.1080/03639045.2022.2150773

Saracino MA, Petio C, Vitali M, et al. Determination of
orphenadrine plasma levels using HPLC with diode
array detection and a novel solid-phase extraction
procedure in psychiatric patients. J Pharm Biomed
Anal. 2009 Oct 15;50(3):501-506. doi: 10.1016/j.jpba.
2009.05.010

Leaver A, Refshauge K, Maher C, et al. Conservative
interventions provide short-term relief for non-specific
neck pain: a systematic review. J Physiother. 2010;56
(2):73-85. doi: 10.1016/51836-9553(10)70037-0
Gombotz H, Lochner R, Sigl R, et al. Opiate sparing
effect of a fixed combination of diclofenac and orphe-
nadrine after unilateral total hip arthroplasty: a
double-blind, randomized, placebo-controlled, multi-
center clinical trial. Wien Med Wochenschr. 2010
Nov;160(19-20):526-534. doi: 10.1007/s10354-010-
0829-7

1ol

(11l

[12]

[13]

[14]

[15]

[16]

[17]

(8l

(19l

[20]

[21]

[22]

[23]

[24]

EGYPTIAN JOURNAL OF ANAESTHESIA e 713

Wetzel L, Zadrazil M, Paternostro-Sluga T, et al.
Intravenous nonopioid analgesic drugs in chronic
low back pain patients on chronic opioid treatment:
a crossover, randomised, double-blinded,
placebo-controlled study. Eur J Anaesthesiol. 2014
Jan;31(1):35-40. doi: 10.1097/EJA.0b013e328365ae28
Rugyté D, Gudaityté J. Intravenous paracetamol in
adjunct to intravenous ketoprofen for postoperative
pain in children undergoing general surgery: a
double-blinded randomized study. Med (Kaunas).
2019 Apr 1;55(4):86. doi: 10.3390/medicina55040086
Haffner M, Saiz JA, Nathe R, et al. Preoperative multi-
modal analgesia decreases 24-hour postoperative nar-
cotic consumption in elective spinal fusion patients.
Spine J. 2019 Nov;19(11):1753-1763. doi: 10.1016/j.spi
nee.2019.07.005

Ghai B, Grandhe RP, Kumar A, et al. Comparative eva-
luation of midazolam and ketamine with midazolam
alone as oral premedication. Paediatr Anaesth.
2005;15(7):554-559. doi: 10.1111/j.1460-9592.2004.
01523 .x

Williamson A, Hoggart B. Pain a review of three com-
monly used pain rating scales. J Clin Nurs. 2005;14
(7):798-804. doi: 10.1111/j.1365-2702.2005.01121.x
Sessler CN, Grap MJ, Ramsay MAE. Evaluating and
monitoring analgesia and sedation in the intensive
care unit. Crit Care. 2008;12(Suppl 3):S2. doi: 10.1186/
cc6148

Watcha MF, White PF. Postoperative nausea and
vomiting. Its aetiology, treatment, and prevention.
Anesthesiology. 1992;77(1):162-184. doi: 10.1097/
00000542-199207000-00023

Aitken RC. Measurement of feelings using visual ana-
logue scales. Proc R Soc Med. 1969 Oct;62
(10):989-993. doi: 10.1177/003591576906201005
Kiselev DV, Lavrukhin VV. The use of a fixed combina-
tion of diclofenac and orphenadrine in the treatment
of acute pain syndrome in patients with discogenic
lumbosacral radiculopathy and lumboischialgia. Zh
Nevrol Psikhiatr Im S S Korsakova. 2023;123
(3):122-129. doi: 10.17116/jnevro2023123031122
George N, Gurk-Turner C, Etcheson J, et al. The addition
of diclofenac to a multimodal pain control regimen
decreases postoperative pain and opioid consumption.
Surg Technol Int. 2017 Dec 22;31:346-351.

Sorokina L, Ryabova D, Koshek E, et al. Efficiency and
safety of a fixed combination of orphenadrine and
diclofenac for postoperative analgesia in cardiac sur-
gery patients. Zh Nevrol Psikhiatr Im S S Korsakova.
2022;122(2):61-67. doi: 10.17116/jnevro202212202161
Eremenko A, Sorokina L, Ryabova D, et al. Analgesic
and opioid-sparing effects of a fixed combination of
diclofenac and orphenadrine in the early postopera-
tive period in cardiac surgery patients. Zh Nevrol
Psikhiatr Im S S Korsakova. 2022;122(10):109-115.
doi: 10.17116/jnevro2022122101109

Zeiner S, Haider T, Zotti O, et al. Intravenous diclofenac
and orphenadrine for the treatment of postoperative
pain after remifentanil-based anesthesia: a
double-blinded, randomized, placebo-controlled
study. Wien Klin Wochenschr. 2023 Feb;135(3-
4):67-74. doi: 10.1007/s00508-022-02131-x

Hasan SMF, Ahmed T, Talib N, et al. Pharmacokinetics
of diclofenac sodium in normal man. Pak J Pharm Sci.
2005 January;18(1):18-24.

Paiva Carvalho RD, Leonardo P, Mendes G, et al.
Pharmacokinetic and pharmacodynamics of sodium


https://doi.org/10.1089/bfm.2022.0208
https://doi.org/10.1089/bfm.2022.0208
https://doi.org/10.1136/rapm-2022-103895
https://doi.org/10.1016/j.jaip.2023.03.017
https://doi.org/10.17116/jnevro202112108183
https://doi.org/10.17116/jnevro202112108183
https://doi.org/10.2174/1567201820666230125144133
https://doi.org/10.2174/1567201820666230125144133
https://doi.org/10.1080/03639045.2022.2150773
https://doi.org/10.1080/03639045.2022.2150773
https://doi.org/10.1016/j.jpba.2009.05.010
https://doi.org/10.1016/j.jpba.2009.05.010
https://doi.org/10.1016/s1836-9553(10)70037-0
https://doi.org/10.1007/s10354-010-0829-7
https://doi.org/10.1007/s10354-010-0829-7
https://doi.org/10.1097/EJA.0b013e328365ae28
https://doi.org/10.3390/medicina55040086
https://doi.org/10.1016/j.spinee.2019.07.005
https://doi.org/10.1016/j.spinee.2019.07.005
https://doi.org/10.1111/j.1460-9592.2004.01523.x
https://doi.org/10.1111/j.1460-9592.2004.01523.x
https://doi.org/10.1111/j.1365-2702.2005.01121.x
https://doi.org/10.1186/cc6148
https://doi.org/10.1186/cc6148
https://doi.org/10.1097/00000542-199207000-00023
https://doi.org/10.1097/00000542-199207000-00023
https://doi.org/10.1177/003591576906201005
https://doi.org/10.17116/jnevro2023123031122
https://doi.org/10.17116/jnevro202212202161
https://doi.org/10.17116/jnevro2022122101109
https://doi.org/10.1007/s00508-022-02131-x

714 Y. S. DABOUR ET AL.

[25]

[26]

[27]

[28]

[29]

[30]

diclofenac (Topical and IM) associated with laser
photobiomodulation on skeletal muscle strain in rats.
Inter J Of Photoenergy. 2019;Article 1D:2782709. doi:
10.1155/2019/2782709

Martinez L, Ekman E, Nakhla N. Perioperative
opioid-sparing strategies: utility of conventional NSAIDs
in adults. Clin Ther. 2019 Dec;41(12):2612-2628. Research
Articles, Neurobiology of Disease. doi: 10.1016/j.clinthera.
2019.10.002

McNicol E, Ferguson M, Schumann R. Single-dose
intravenous ketorolac for acute postoperative pain in
adults. Cochrane Database Syst Rev. 2021 May 17;5(5).
CD013263. doi: 10.1002/14651858.CD013263.pub2.
Lombana N, Falola R, Zolfaghari K, et al. Comparison of
liposomal bupivacaine to a local analgesic cocktail for
transversus abdominis plane blocks in abdominally
based microvascular breast reconstruction. Plast
Reconstr Surg. 2022 Sep 1;150(3):506e-515e. doi: 10.
1097/PRS.0000000000009398

Wu M, Shih M, Hsu W, et al. Evaluation of a novel biode-
gradable thermosensitive keto-hydrogel for improving
postoperative pain in a rat model. PLoS One. 2017 Oct
23;12(10):e0186784. doi: 10.1371/journal.pone.0186784
Zhang Y, Sun X, Liang J, et al. Observation of the
analgesic effect of dexmedetomidine combined with
ketorolac tromethamine in laparoscopic surgery under
ERAS. Panminerva Med. 2020 Dec;62(4):280-281. doi:
10.23736/50031-0808.19.03662-0

Shim J, Jun E, Bae J, et al. Intraoperative multimodal
analgesic bundle containing dexmedetomidine and
ketorolac may improve analgesia after robot-assisted
prostatectomy in patients receiving rectus sheath
blocks. Asian J Surg. 2022 Mar;45(3):860-866. doi: 10.
1016/j.asjsur.2021.07.043

31

[32]

(33]

[34]

[35]

[36]

[37]

Klifto K, Elhelali A, Payne R, et al. Perioperative sys-
temic nonsteroidal anti-inflammatory drugs (NSAIDs)
in women undergoing breast surgery. Cochrane
Database Syst Rev. 2021 Nov 9;11(11). CD013290. doi:
10.1002/14651858.CD013290.pub?2.

Altman R, Bosch B, Brune K, et al. Advances in NSAID
development: evolution of diclofenac products using
pharmaceutical  technology. Drugs. 2015;75
(8):859-877. doi: 10.1007/540265-015-0392-z

Singh P, Rastogi S, Bansal M, et al. A prospective study
to assess the levels of interleukin-6 following adminis-
tration of diclofenac, ketorolac and tramadol after
surgical removal of lower third molars. J Maxillofac
Oral Surg. 2015 Jun;14(2):219-225. doi: 10.1007/
$12663-013-0609-1

Smith C, Soti S, Jones T, et al. Non-steroidal
anti-inflammatory drugs are Caspase Inhibitors. Cell
Chem Biol. 2017 Mar 16;24(3):281-292. doi: 10.1016/j.
chembiol.2017.02.003

Wu M, Shih M, Hsu W, et al. Evaluation of a novel
biodegradable thermosensitive keto-hydrogel for
improving postoperative pain in a rat model. PLoS
One. 2017 Oct 23;12(10):e0186784. doi: 10.1371/jour
nal.pone.0186784

Bertens C, Gijs M, Dias A, et al. Pharmacokinetics and
efficacy of a ketorolac-loaded ocular coil in New
Zealand white rabbits. Drug Deliv. 2021 Dec;28
(1):400-407. doi: 10.1080/10717544.2021.1883157

Lee JH, Chung HS, Moon SY, et al. Effect of preopera-
tive eyedrops on cytokine concentrations in aqueous
humor of patients undergoing femtosecond
laser-assisted cataract surgery. Graefes Arch Clin Exp
Ophthalmol. 2022 Mar;260(3):885-891. doi: 10.1007/
s00417-021-05428-1


https://doi.org/10.1155/2019/2782709
https://doi.org/10.1155/2019/2782709
https://doi.org/10.1016/j.clinthera.2019.10.002
https://doi.org/10.1016/j.clinthera.2019.10.002
https://doi.org/10.1002/14651858.CD013263.pub2
https://doi.org/10.1097/PRS.0000000000009398
https://doi.org/10.1097/PRS.0000000000009398
https://doi.org/10.1371/journal.pone.0186784
https://doi.org/10.23736/S0031-0808.19.03662-0
https://doi.org/10.23736/S0031-0808.19.03662-0
https://doi.org/10.1016/j.asjsur.2021.07.043
https://doi.org/10.1016/j.asjsur.2021.07.043
https://doi.org/10.1002/14651858.CD013290.pub2
https://doi.org/10.1002/14651858.CD013290.pub2
https://doi.org/10.1007/s40265-015-0392-z
https://doi.org/10.1007/s12663-013-0609-1
https://doi.org/10.1007/s12663-013-0609-1
https://doi.org/10.1016/j.chembiol.2017.02.003
https://doi.org/10.1016/j.chembiol.2017.02.003
https://doi.org/10.1371/journal.pone.0186784
https://doi.org/10.1371/journal.pone.0186784
https://doi.org/10.1080/10717544.2021.1883157
https://doi.org/10.1007/s00417-021-05428-1
https://doi.org/10.1007/s00417-021-05428-1

	Abstract
	1. Introduction
	2. Objectives
	3. Design
	4. Setting
	5. Patients
	6. Exclusion criteria
	7. Inclusion criteria
	8. Ethical considerations
	9. Blindness
	10. Sample size calculation
	11. Randomization
	12. Study protocol
	13. Anesthetic procedure
	14. Intraoperative (IO) and postoperative (PO) monitoring
	15. Study outcomes
	16. Results
	17. Discussion
	18. Conclusion
	19. Limitation
	20. Recommendation
	Disclosure statement
	ORCID
	References

