EGYPTIAN JOURNAL OF ANAESTHESIA
2024, VOL. 40, NO. 1, 358-364
https://doi.org/10.1080/11101849.2024.2357441

Taylor & Francis
Taylor & Francis Group
8 OPEN ACCESS W) Check for updates

Intravenous ketorolac versus intravenous dexmedetomidine for postoperative
analgesia after hypospadias repair

Jehan Ahmed Sayed?, Mohammed Ghitany?, Khaled Abdelbaky Abdelrahman?, Maram M. Amir®,
Ahmed Amir¢ and Yara Hamdy Abass?

aDepartment of Anesthesia and Intensive Care Unit, Assiut University Hospital, Faculty of Medicine, Assiut University, Assiut, Egypt;
bPediatric Department- Faculty of Medicine, Assiut University, Assiut, Egypt; ‘Resident of Pediatric Oncology, South Egypt Cancer
Institute - Assiut University, Assiut, Egypt

ABSTRACT

Hypospadias repair surgery, though necessary, can be painful after the procedure, especially
for children. Effective pain management is essential in all surgeries, but particularly in pediatric
procedures. The current study was conducted to evaluate the analgesic efficacy of intravenous
ketorolac versus dexmedetomidine after hypospadias repair surgery.

Patients and methods: A total of 60 children aged between 2 and 7 years old undergoing
hypospadias repair under general anesthesia enrolled in the study. Those children were
randomly divided into either group Ketorolac (group A) or Dexmedetomidine group (group
B). Group (A) included 30 patients who received IV ketorolac in a dose 0.9 mg/kg after
intubation for general anesthesia while group (B) included 30 patients who received IV
dexmedetomidine in a dose 1 ug/kg after intubation. Pain scores (FLACC), sedation and
emergence agitation (EA) scores, 1st analgesic dose, hemodynamics, and any side events
were recorded.

Results: The main finding in this study was that group (B) had significantly lower FLACC at
different postoperative times compared to group n(A)with p < 0.05; with exception at 4th and
12th hours. It was found that FLACC was zero in group (B) till the 6th hour postoperatively. All
patients in the studied groups had sedation scale was 3 starting from the 4th postoperative hour.
Immediate and 2-hour postoperatively, the score was significantly higher among the dexmede-
tomidine group.Two patients developed EA in group A but non in group B.

Conclusion: Adjuvant intravenous dexmedetomidine is more effective than intravenous ketor-
olac in postoperative analgesia children after hypospadias repair surgery under general
anaesthesia.
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1. Introduction
than opioids, dexmedetomidine also lessens sedation

A painful and intrusive treatment is hypospadias correc-
tion surgery. When it comes to pediatric and neonatal
operations, effective pain management is essential.
There is a moderate to severe amount of discomfort
following surgery in up to 40% of youngsters [1].
Non-steroidal anti-inflammatory drugs (NSAIDs) like
ketorolac are commonly used postoperatively and
offer analgesia similar to that of opioids. It helps lessen
opioid-related side effects as respiratory depression,
pruritus, and drowsiness while also relieving moderate
pain and supplementing severe pain with opioids [2,3].
An a2-adrenergic receptor agonist, dexmedetomi-
dine, helps stabilize hemodynamics and preserve neu-
roprotection during neurosurgery. In addition to
inhibiting glutamate, pro-apoptotic proteins, and pro-
inflammatory cytokines, it lowers the release of cate-
cholamines during surgery. With fewer adverse effects

and the need for opioids [4].

This study attempted to discover the best course of
action for pain control and postoperative decrease of
analgesic use by comparing the effectiveness of intra-
venous ketorolac against dexmedetomidine as analge-
sia following hypospadias correction surgery.

2. Patients and Methods

A randomized controlled clinical trial was conducted at
Anesthesia and ICU Department of Assiut University
Hospitals. It was done in the period between 2022
and 2023. This work was conducted after obtaining
approval from the Medical Ethics Committee of the
Faculty of Medicine at Assiut University Medical
Ethics number (17101788). Also, a written informed
consent was obtained from all legal guardians before

CONTACT Mohammed Ghitany @ muhammadsamir248@gmial.com @ Department of Anesthesia and Intensive Care Unit, Assiut University Hospital,

Faculty of Medicine, Assiut University, Assiut, Egypt

© 2024 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the posting

of the Accepted Manuscript in a repository by the author(s) or with their consent.


http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/11101849.2024.2357441&domain=pdf&date_stamp=2024-05-25

being enrolled in the study. The study was registered
on ww w. Clinicaltrials.gov Identifier: NCT05194904.

2.1. Inclusion criteria

« American society of anesthesiologists | or Il.
« Age ranged between two and seven years old.
« Child body weight below 30 kilograms.

2.2. Exclusion criteria

« If there are contraindications of the drugs used in
the study.

« Parental refusal

« Recurrent or previous surgery in the same site.

- Sixty patients were randomly subdivided into two
groups: Ketorolac group (group A) included 30
patients who received IV ketorolac in a dose 0.9
mg/kg. Dexmedetomidine group (group B)
included 30 patients who received IV dexmedeto-
midine in a dose 1 pg/kg.

3. Randomization

Each patient was be randomly assigned to his group
using quick Calcs method for randomization with 1:1
ratio either group A or group B.

3.1. Procedure Preoperative assessment

Before surgery, all patients received a preoperative
visit where the entire procedure was thoroughly
explained to them and their legal guardians, and
informed consent was obtained. Comprehensive
patient histories were recorded, and a thorough gen-
eral examination was conducted, which included air-
way assessment, chest examination, and cardiac
auscultation. Patients adhered to appropriate fasting
guidelines, abstaining from food for 6 hours and water
for 2 hours prior to surgery.

3.2. Operative assessment

General anesthesia was induced through inhalation of
sevoflurane at a concentration of 6-8%, with mainte-
nance achieved using sevoflurane at 2-3%.
Intravenous access was established via insertion of
a 22 G cannula. Participants were randomly assigned
to receive either 0.9 mg/kg of ketorolac or 1 pg/kg of
Dexmedetomidine via intravenous injection based on
their respective groups. Intravenous fluids, specifically
Hartmann'’s solution, were administered according to
body weight: 4 ml/kg for the first 10 kg, 2 ml/kg for
the second 10kg, and 1ml/kg for each kilogram
above 20 kg. Standard monitoring (ECG, body tem-
perature pulse oximetry non-invasive blood pressure
and capnography) was carried and checked every five
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minutes. An IV dose of ephedrine 0.2 mg/kg was used
to treat significant hypotension, which was defined as
a drop in mean arterial blood pressure (MAP) of 20% or
more below the baseline value. Atropine 0.01 mg/kg IV
was used to treat significant bradycardia, which was
defined as an heart rate (HR) of less than 60 beats
per minute. In order to avoid postoperative nausea
and vomiting (PONV), ondansetron 0.1 mg/kg IV was
administered.

At the end of operation extubation was done after
full recovery and the patients transported to the post-
anesthesia care unit (PACU). While the patients in the
PACU, the patient’s vital signs were closely monitored.
Pain was assisted using the Face, Legs, Activity, Cry,
Consolability (FLACC) pain score [5]. This score has a 0-
10 range and used to measure pain after the surgery at
2,4,6,8,12, 18, and 24 hours. Intravenous acetamino-
phen HCL 15 mg/kg/6-hour fentanyl 0.5-1 ug/kg was
administered when the FLACC score was > 4. The dura-
tion, kind, frequency, and total amount of analgesics
consumed were all recorded. The Ramsay Sedation
Scale (RSS) [6] used to measure sedation. It was
requested of bedside nurses to record the patient’s
level of drowsiness on extra sedation scales.
Emergence Agitation (EA) was measured using
Aono’s Four-Point Scale [7], where a score of 1 indi-
cated calmness, a score of 2 indicated not calm but
readily soothed, a score of 3 indicated not easily
calmed but moderately agitated or restless, and
a score of 4 indicated excitement or disorientation.
Post-operative complications and any reported side
effects were also recorded.

3.3. Outcome of the study

Primary outcome was to evaluate the efficacy of intra-
venous ketorolac versus dexmedetomidine on pain
score after hypospadias repair surgery.

Secondary outcomes were the 1st analgesic dose,
RSS, Aono’s Four-Point sedation Scale and any
complications.

3.4. Sample size calculation

A total of 26 patients in each group were needed to be
able to detect 20% difference pain score assuming a
error of 0.5, B error of 0.8 and 1:1 allocation ratio.
Another 4 patients were added to each group to com-
pensate for violation of the study protocol, this made
the total sample size of 60 patients.

3.5. Statistical analysis

The data was collected and analyzed utilizing SPSS
(Statistical Package for the Social Sciences, version 20,
IBM, Armonk, New York). Quantitative data were pre-
sented as mean = standard deviation (SD). Student’s
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t-test was employed to compare quantitative data with
a normal distribution. Nominal data were presented as
number (n) and percentage (%). A confidence level of
95% was maintained, thus, a P-value less than 0.05 was
deemed significant.

4, Results

This study was performed between January 2022 and
November 2023 in Assiut University hospitals, 77 chil-
dren were screened for participate in this study, 17
children were excluded due to not meeting the inclu-
sion criteria or declined to participate, 60 children were
enrolled and divided into group(A), and group(B), all
children continued the study (Figure 1).

4.1. Baseline data of the studied groups

Both groups had insignificant differences as regard
patients’ and surgical data (age, weight, operative
time, ASA and intraoperative fluid intake). Majority of
both groups had ASA class-I with no significant differ-
ence between both groups (Table 1).

Table 1. Baseline data of the studied groups.

Group A Group B

(n=30) (n=30) P value
Age (years) 492 +1.61 475+133 0.75
ASA 0.34
Class-I 29 (96.7%) 28 (93.3%)
Class-Il 1(3.3%) 2 (6.7%)
Weight (kg) 1546+2.87 1476 +1.72 0.42
Operative time (minute) 83.33+17.89 92.67 +14.63 0.24
Operative fluid intake (ml) 203.33 £29.36 218 +30.55 0.33

Data expressed as frequency (percentage), mean (SD). p value was sig-
nificant if < 0.05. Group A included patients who received IV ketorolac,
group B included patients who received IV dexmedetomidine. ASA:
American society of anesthesiologists.

As regard to postoperative FLACC pain score, dex-
medetomidine group had significantly lower FLACC
pain score at different postoperative times (P <0.05)
with exception at 4th and 12th hours there were insig-
nificantly differences. It was found that FLACC pain
score was zero in dexmedetomidine group till the
6th hour postoperatively (Table 2, Figure 2). Time to
1st analgesia dose and total analgesia consumption in
both groups showed that group (B) had significantly
longer duration till 1st analgesia dose (5.56 +2.21 vs.
2.22 +0.79 (hour); (p <0.001) and less total analgesia

|Enro||ment

Assessed for eligibility n=77

EEE— Excluded (n=17)
not meeting the inclusion criteria (n=12)
v Declined to participate (n=>5)

[ Randomized (n=60)

J

v

[

]

Allocation
\ J
Allocated to group A (ketorolac group )(n=30) Allocated to group B (dexmedetomidine group)(n=30)
Received allocated intervention (n=30) Received allocated intervention (n=30)
Don't receive allocated intervention (n=0) Don't receive allocated intervention (n=0)
Follow up
30 patients are followed up 30 patients are followed up
No dropout (n=0) No dropout (n=0)
J
Analysis

Analyzed (n=30)
Excluded from analysis (n=0)

Figure 1. Enroliment.

Analyzed (n=30)
Excluded from analysis (n=0)




Table 2. Time to Tst analgesia request and total analgesia
consumption.
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Table 3. Postoperative FLACC pain score at different times in
both groups.

Group A Group B
(n=30) (n=30) P value
Time to 1st analgesia 222+0.79 556+1.21 <0.001

request (hour)
Total analgesia consumption 248.11+58.56 207.54+23.87 0.03
(mg)
Data expressed as mean (SD). p value was significant if < 0.05. Group
A included patients who received IV ketorolac, group B included
patients who received IV dexmedetomidine.

consumption (248.11 +58.56 vs. 207.54 £ 23.87 (mg);
p <0.001) compared to the ketorolac group (Table 3).
RSS and frequency of emergency agitation showed all
patients in the studied groups had sedation scale was 3
starting from the 4th postoperative hour. Immediate
and 2-hour postoperatively, the score was significantly
higher among the group (B). Two patients in group (A)
developed EA and no patient had EA in group (B)
(Table 4, Figure 3).

Both groups had insignificant differences as regard
assessment of MAP, oxygen saturation, HR at different
times either intraoperatively and postoperatively with
exception significantly lower intraoperative HR in
group (B)compared to group(A) with p <0.001.

Adverse events among the studied groups: Majority
(90% vs. 86.7%) of both groups developed no adverse
events. Bradycardia was reported in two patients of
dexmedetomidine and one patient in ketorolac group.
Three patients in ketorolac and only one patient in
dexmedetomidine group suffered from nausea and
vomiting (Figure 4).

5. Discussion

Postoperative pain following children lower abdomen
surgery has been managed by a variety of techniques,

4.5

3.5

2.5

1.5

0.5

At 10
minute

At 20
minute

Baseline At 30

==@-=Ketorolac group

minute

FLACC pain score Group A (n=30) Group B (n=30) P value
Postoperative

Immediate 2+0.55 0 <0.001
At 2nd hour 1.70 £ 0.35 0 <0.001
At 4th hour 0.80+0.19 0 0.39
At 6th hour 2.28 £0.60 0 <0.001
At 8th hour 430+0.47 0.87+£0.22 <0.001
At 12th hour 1.85+0.15 1.74 £ 0.65 0.30
At 18th hour 2.10+£0.29 1.60 £ 0.40 <0.001
At 24th hour 3.25+£0.74 1.95+0.90 <0.001

Data expressed as mean (SD). p value was significant if < 0.05. Group
A included patients who received IV ketorolac, group B included
patients who received IV dexmedetomidine. FLACC: The Face, Legs,
Activity, Cry, Consolability.

including the use of opioids, non-opioids, peripheral
nerve blocks, and central nerve blocks. There has been
a growing trend in pediatric anesthesia to utilize a-2
adrenergic agonists (dexmedetomidine)as adjuvant
medications, especially to extend the duration of cau-
dal analgesia [8,9]. The goal of the current study was to
compare the effectiveness of intravenous ketorolac
and dexmedetomidine as analgesics following hypos-
padias correction surgery.

In the result of the current study, we found that
group of dexmedetomidine (group B) had significantly
lower FLACC pain score at different postoperative times
with exception at 4th and 12th hours compared to
group of ketorolac (group A). As regard to 1st analgesia
dose; group (B) had significantly longer duration and
statistically significant less total analgesia consumption
in comparison to the group (A). Although the exact
mechanism underlying dexmedetomidine’s analgesic
action is unknown, it may involve protein kinase B/Akt
(Li SS). Consistent with the findings of this investigation,
according to the findings of Al-Zaben KR et al., intrave-
nous dexmedetomidine administration during

Dexmedetomidine group

At 40
minute

At 50
minute

At 60
minute

At end of
surgery

Figure 2. Change in postoperative FLACC pain scale at different times in both groups. FLACC: The Face, Legs, Activity, Cry,

Consolability.
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Table 4. RSS and frequency of emergency agitation in both
groups.

Group A (n=30) Group B (n=30) P value
Postoperative
Immediate 1.22+0.31 2.50+0.48 <0.001
At 2nd hour 1.50 £0.31 3 <0.001
At 4th hour 3 3
At 8th hour 3 3
At 12th hour 3 3
At 24th hour 3 3
Emergency agitation 2 (6.7%) 0 0.60

Data expressed as mean (SD), frequency (percentage). p value was sig-
nificant if < 0.05. Group A included patients who received IV ketorolac,
group B included patients who received IV dexmedetomidine. RSS:
Ramsay sedation score.

hypospadias repair in children decreases the need for
analgesics both during and after surgery (9).
Furthermore, Yuan Zhang et al. [10] discovered that
testing would be done to see how dexmedetomidine
or lidocaine affects pediatric patients’ postoperative
analgesia. Additionally, the results aligned with our find-
ings and will offer other options for children’s multi-
modal perioperative pain relief. In another study by
Wang, X.X. et al concluded that dexmedetomidine has
been considerably extend the time until pain relief med-
icine is first administered [11]. Unlugenc H. et al. reported
that postoperative morphine consumption was signifi-
cantly reduced at equal pain levels when a single intra-
venous dose of dexmedetomidine (1 microg kg (—1)) was
administered 10 min before induction of anesthesia. Our
study’s results were consistent with their findings [12].
Alexander Schnabe et al. found that intraoperative dex-
medetomidine administration produced superior post-
operative analgesia when compared to placebo use,
which is consistent with the findings of this investigation.
Their meta-analysis of [11] included randomized con-
trolled trials [13].

Emergence agitation is a condition that arises dur-
ing the initial stages of anesthesia recovery. The clinical

3.5

2.5

1.5 —=@- Ketorolac group

0.5

Immediate At 2nd hour At 4th hour

presentation of this condition is associated with multi-
ple risk variables, including age, pediatric anesthetic
behavior score, kind of surgery, and duration of
anesthesia.

Hino M. Dexmedetomidine is showing promise in
a variety of pediatric anesthetic applications, where its
sedative qualities can be used as a premedication or as an
adjuvant for balanced anesthesia, which can reduce the
need for additional medications and emergent delirium
[14]. In this study, all patients in the studied groups had
sedation scale was 3 starting from the 4th
postoperative hour. Immediate and 2-hour postopera-
tively, the score was significantly higher among the dex-
medetomidine group. We found that only two patients in
ketorolac group had emergency agitation (EA).
Meanwhile, none of the patient in dexmedetomidine
group developed EA. Zhang X et al. in their study con-
firmed the beneficial effects of dexmedetomidine on EA,
severe EA, and PONV in children. There was firm and high-
quality evidence for the efficacy of dexmedetomidine in
preventing EA in children [10] In meta-analysis by Wen
Tang et al. revealed that, compared with placebo, the
administration of dexmedetomidine in children under-
going general anesthesia was associated with a lower
incidence of emergence agitation [15], these studies cor-
responded with our results.

In the current study, both groups had insignificant
differences as regard changes in hemodynamics, respira-
tory rate, oxygen saturation with exception significantly
lower intraoperative HR in dexmedetomidine group. This
was consistent with previous meta-analysis by Tong,
Y. et al. found that dexmedetomidine as an additive to
local anesthetic provides no adverse effects and hemody-
namic changes [16]. We found that majority of both
groups developed no adverse events. Bradycardia was
reported in two patients of dexmedetomidine and one
patient in ketorolac group. Three patients in ketorolac and

Dexmedetomidine group

At 8th hour At 12th hour At 24th hour

Figure 3. Change in postoperative RSS at different times in both groups. RSS: Ramsay sedation score.



EGYPTIAN JOURNAL OF ANAESTHESIA e 363

125
120
115 r_*\./-_-_./
110 \/
105
==@==Ketorolac group Dexmedetomidine group
100
- @ & & & Q & & & & & & &
p &\4 \Q& 3 \o‘) . \o" . \Qo &e, b\(\o <«© <° «© «© o ©
& & & & & B o & <& & & 0 &
R N > © & & <V > 0 ) &'\')’ N3 \'1?‘
A R R O A S S S S
v&e

Figure 4. Change in heart rate at different times in both groups.

only one patient in dexmedetomidine group suffered
from nausea and vomiting. Zhenzhen Tu.et al said that
dexmedetomidine seems to be has no side effects in
children [17-20].

Limitations of this study were its single-center design
and somewhat small sample size. Also, to our knowl-
edge, this is the first study that discussed such point in
children who were scheduled for hypospadias repair.

Conclusion: The conclusion of this study is that
intravenous adjuvant dexmedetomidine at a dose of
1 ug/kg is more efficient at extending the analgesic
effects following surgery than intravenous ketorolac
in children undergoing hypospadias repair under gen-
eral anesthesia, with a better calming effect and
a lower incidence of adverse events. We recommended
future studies on large number of patients in multiple
centers are warranted to draw firm conclusion.
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