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ABSTRACT

Background: Strabismus surgery is a common ophthalmic surgical
procedure in children. Post-operative pain is an undesirable post-operative
outcome in these patients. Objectives: This study aimed to compare
the efficacy of intravenous paracetamol and intranasal (IN) ketamine for
management of Post-operative pain in children undergoing strabismus
surgery. Methods: Sixty pediatric patients who candidate for strabismus
surgery were randomized into two groups: IN ketamine (Group K) and
IV paracetamol (Group P). Group K received 0.5 mg/kg (50 mg/ml) IN
ketamine and group P received 10 mg/kg IV paracetamol after induction
of general anesthesia in all participants. The pain scale, level of sedation,
vital signs and adverse effects were recorded at 10, 20, 30 min and 60 min
post-operative. Results: The mean age of subjects in group K and group P
was 4.8+2.6 and 4.6+2.5 years respectively. The comparison of pain score
and sedation scale among two groups identified a statistically significant
difference between group K and group P at 10, 20, 30 and 60 min after
operation. The post-operative adverse events were not statistically significant
between both groups. No patients in group K and 8 cases in group P needed

INTRODUCTION

Pain after strabismus surgery is a common event in pediatric patients
but this complication under recognized complaint in Post-operative
period and after discharge in these subjects. It is identified that up to
65% of pediatrics have moderate to severe pain following strabismus
surgery.' Post-operative pain is associated with increase hospital stay,
parent dissatisfaction and parental contact with the health care after
discharge of hospital.? Different agents such as opioids, NSAIDs, steroids
and ketamine were administered through intravenous, intramascular,
subcutaneous, oral, rectal and intranasal for control of post-operative
pain in children.* In many previous studies intravenous paracetamol
was used for management of post-operative pain but its use alone does
not always produce adequate analgesia. Therefore, anesthesiologists
preferred to use other analgesic agents with different mechanism of
action. Moreover, placement of a catheter for intravenous administration
of analgesics agent in children can increase patients anxiety and pain
and is time consuming. Intranasal (IN) delivery of analgesic agents can
provides safe, rapid, relief of pain and avoid delay oral administration
and provide adequate drug levels with minimal side effects.* IN
administration is optimized with absorption of high concentration and
low volume agent through the highly vascular surface area of the nasal
mucosa.’ IN administration of opioid to provide analgesia can be used
instead of intravenous opioid in children.® In many previous studies IN
fentanyl with bioavailability of 77% has become more commonly used in
prehospital and emergency setting in pediatrics subjects.”® It was shown
that IN fentanyl is as effective as intravenous morphine to treat moderate

to additional dose of opioid during recovery stay. Dizziness was seen in
four of the patients in group K and three of the patients in group P There
was no significant difference or changes in terms of vital signs in either
group perioperatively. Conclusion: Our study suggested that IN ketamine
has been shown to produce more effective analgesia when compared to IV
paracetamol after strabismus surgery.
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to severe pain in children who admitted in emergency department
and making that administration of IN fentanyl more commonplace in
pediatrics emergency setting.” It was reported in literature that ketamine
with sub-dissociative doses can successfully treat post-operative pain.'
These studies showed that IN ketamine can readily provide and used as
alternative of opioid for management of pain in children in emergency
department. The bioavailability of IN ketamine is 45-50% and with a
dose of 1.5 mg/kg (50 mg/ml) has been shown to provide an effective
analgesia without sedative effect.!>'? In this study we aimed to evaluate
the efficacy of intravenous paracetamol and IN ketamine for management
of post-operative pain in pediatric patients after strabismus surgery.

MATERIALS AND METHODS

This is prospective, randomized, single blind control trial comparing the
effects of IN ketamine with IV paracetamol for management of post-
operative pain and sedation in pediatric patients who underwent strabismus
surgery. Our study was approved by the local hospital ethical committee.
Sixty pediatric patients present to strabismus department with age range
of 2 to 8 years, who candidate for strabismus surgery were included in
this study and written informed consents by their parents were received.
Exclusion criteria included pediatrics whit any abnormality of the nasal
anatomy, pathology such as chronic sinusitis, cold and rhinitis, nasal
polyposis, septum deviation, atrophic rhinitis, concha hypertrophy,
circulatory insufficiency, increased intracranial pressure, allergy to
ketamine or paracetamol, inability to provide pain scale assessment and
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Table 1: Modified Children’s Hospital Ontario Pain Scale (CHEOPS).

Table 2: Wilson sedation scale.

Score 0 1 2
Cry No cry Crying , moaning Scream
Facial Smiling Neutral Grimace
Verbal  Positive statement ~ Negative statement  Suffering from pain
Torso Neutral Variable, upright Stretched
Legs Neutral Kicking Scratched,

continuous move

Score Degree of sedation
1 Fully awake, oriented
2 Lethargic
3 Open eye with verbal stimulus
4 Open eye with moderate pain
5 Dose not respond moderate pain

case received an analgesic agent immediately before arrival to operating
room. Participants were randomized by a computer-generated, random
number list and divided to two groups to check for post-operative analgesia
and sedation: IN ketamine (Group K) and IV paracetamol (Group P).
Anesthesia was induced with 5-8% sevoflurane and laryngeal mask
airway with different size based on patient weight was inserted. Then
anesthesia was maintained with 2% isoflurane and oxygen. Group K
received 0.5 mg/kg (50 mg/ml) IN ketamine and group P received
10 mg/kg IV paracetamol after induction in all participants. In group
K the medication was administered in a protocolized manner discharging
approximately half the total dose in each naris. All cases underwent
strabismus surgery by one surgeon with duration of operation range of
30 to 45 min. Study investigators recorded post-operative pain score,
level of sedation, vital signs and adverse effects at the time of 10, 20,
30 and 60 min after operation. If patients requested additional analgesic
in recovery room, 1 pg/kg fentanyl parenterally administered. Pain
scores in our study were evaluated by modified Children’s Hospital of
Eastern Ontario Pain Scale (CHEOPS) established by McGrath et al.”?
(Table 1). In this evaluation an experienced observer assessed behavior
scoring such as crying, facial impression, verbal complaints and position
and movement of the body in post-operative period in all subjects.
We assessed the sedative condition in our cases after operation with
the Wilson sedation scale (Table 2). The primary outcome measure was
comparative reduction of CHEOPS score between group K and group
P 10, 20, 30 and 60 min after operation. Secondary outcome measures
were sedation scale score, vital sign and adverse events after operation.
Statistical analysis was carried out using the version 13.0 SPSS software
for Windows. The data in our study were summarized by using mean
(SD) for all normally distributed variables, frequency (percentage) for
categorical variables and median with lower and upper ranges for
nonnormal continuous variable. We compared two groups by using
Student ¢ test and the x? test, where appropriate. Pain scores were
compared between two groups using a generalized linear model to look
at different over time relative to baseline. P <0.05 was considered
statistically significant. Assuming 80% power to detect a difference of
2 points on the pain scale with an a of 0.05, a sample size of 60 cases
(30 cases in each group) were established in this study.

RESULTS

This study included 60 pediatric patients (30 cases received IN ketamine
and 30 cases received IV paracetamol) who were underwent strabismus
surgery in our hospital during February-April 2019. The mean age
of subjects in group K and group P was 4.8+2.6 and 4.6+2.5 years
respectively. Table 3 shows no statistical difference in demographic or
clinical characteristics between two groups. The comparison of pain
score on the basis of CHEOPS among two groups identified a statistically
significant difference between group K and group P at 10, 20, 30 and
60 min after operation (Table 4) (Figure 1).
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Table 3: The comparison of demographic and clinical characteristics in
both groups.

Characteristics Group K GroupP  P-value

Age (yrs) 48426 46425 0.64
Sex (male) 18 16 0.24
Weight (Kg) 18.6+4.8 17.845.6 0.67
Baseline heart rate (beats/min) 108+14 110+12 0.34
Baseline Respiratory rate (breathe/ 18.6+4.2 17.9+4.4 0.98
min)

Baseline systolic blood pressure 101.2£10.4  100.8+11.2 0.48
(mm Hg)

Baseline diastolic blood pressure 62.245.4 62.846.8 0.24
(mm Hg)

Operation duration (min) 32.1+8.6 33.4+6.4 0.74
Anesthesia duration (min) 38.2+9.6 39.4+8.4 0.86

Table 4: Modified Children’s Hospital Ontario Pain Scale (CHEOPS) results
groups.

Pain score Group K Group P P-value
10 min postoperation (Mean+SD) 1.4+0.6 2.8+1.2 <0.001
20 min postoperation (Mean+SD) 1.2+0.8 2.4+1.1 <0.001
30 min postoperation (Mean+SD) 1.1+0.4 2.3+1.0 <0.001
60 min postoperation (Mean+SD) 0.9+0.6 2.1+0.9 <0.001
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0.5
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Figure 1: Comparison of postoperative pain management of both groups.

The comparison of sedation scale on the basis of Wilson scale, there was
a statistically significant difference in group K compared to group P at
10, 20, 30 and 60 min after operation (Table 5) (Figure 2).

No patients in group K and 8 cases in group P needed to additional dose
of opioid during recovery stay. The post-operative adverse events were
not statistically significant between both groups. The most common
adverse events were dizziness and nausea and vomiting. Dizziness was
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Table 5: Wilson sedation scale results groups.

Sedation score Group K Group P P-value
10 min postoperation (Mean+SD) 2.4+0.4 1.1+0.2 0.02
20 min postoperation (Mean+SD) 2.6+0.2 1.0+0.3 0.04
30 min postoperation (Mean+SD) 2.8+0.3 1.0+0.1 0.04
60 min postoperation (Mean+SD) 2.8+0.4 0.9+0.3 0.03
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Figure 2: Comparison of postoperative sedation score of both groups.

seen in four of the patients in group K and three of the patients in group
P (p=0.84). Moreover, the nausea and vomiting were seen in three and
two in group k and group P respectively (p=0.94). In addition, there was
no significant difference or changes in terms of vital signs in either group
perioperatively.

DISCUSSION

Management of pain immediately post-operative period in pediatrics
patients enhance patient comfort and facilitate recovery in these
subjects. The most effective pain control should be administered in the
early post-operative period and achieved with a multimodal approach
including acetaminophen, NSAID and opioid agents in pediatric
patients.” Despite use of these combinations after strabismus surgery,
manychildrenstillexperiencemoderatetosevere painandanesthesiologist
often treat this complication with short acting narcotics such as fentanyl
in the recovery room. Opioids provide potent analgesia but may
associate with respiratory depression, post-operative nausea and vomiting
anddrowsinessinpediatricssubjects.Oneofthemostcommonmedications
for management of post-operative pain is paracetamol, but its use
alone does not always produce adequate analgesia. NSAID provides
effective analgesia but the potency of these agents is lower than opioids.
IN fentanyl due to its high potency and lipophilicity can act as short as
7 min and has bioavailability of 77%. IN fentanyl has been shown that
to be an effective and well tolerated analgesic agent in management of
post-operative pain in pediatrics patients.”'* Ketamine is widely used for
analgesia and sedation in pediatric patients and published studies has
reported its efficacy when administered through IN route for decades.
Ketamine is a NMDA receptor antagonist and binds to the receptor on
the spinal cord and brain and present an analgesic effect.”” There are many
previous studies that identified the efficacy of ketamine for management
of acute post-operative pain.'®” Moreover, it was shown that administration
of ketamine intravenously, intramascularly, rectally, subcutaneously and
orally can be an effective pain reliever without adverse effect in pediatric
patients after operation.?'" It was identified that IN ketamine reached
the maximum analgesic effect approximately 3 to 4 min after
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administration.”® Diaz et al. found that IN ketamine could improve
cooperationofchildrenbeforeoperationversusplacebo.? Itwasestablished
thatketaminetobeanimportantagentfor post-operativepainmanagement
in adult and pediatrics patients.”? In a study conducted in 2013, it was
shown that IN ketamine with dose of 1 mg/kg provided significant
analgesic effect in pediatrics subjects with limb surgery.’ In this study
the most adverse events of IN ketamine administration were dizziness
and poor taste. Another study that performed about post-operative pain
relive with IN ketamine showed that the median dose of ketamine that
required for significant pain management was 0.98 mg/kg.” In a clinical
trial that compared IN ketamine with IN fentanyl for management of
pain of injury in pediatrics reported that no clinical and statistical
difference between medications.* In a another prospective, double blind
study that compared analgesic efficacy of IN ketamine (1 mg/kg) and
IN fentanyl (1.5 ug/kg) in a pediatric population, suggested that IN
ketamine was found to be as effective as IN fentanyl in relieving pain
after administration. Moreover, in this study no patients in either group
experienced adverse effects, but a higher level of sedation recorded in
ketamine group.” Yenigun et al. in a study that IN ketamine administered
for post-operative analgesia in pediatric patients after adenotonsillectomy
was statistically more effective than IV paracetamol.”*** In our study, the
analgesic effects of IN ketamine compared with IV paracetamol for pain
management of pediatrics who underwent strabismus surgery. We found
that IN ketamine administered for post-operative pain relieve after
strabismus surgery was statistically more effective than IV paracetamol
at all times from post-10 min to post-60 min after operation. In our
study IN ketamine administration was associated with greater rates of
sedation but this level of sedation was complications free and did not
prolonged recovery and hospital stay. Therefore, low dose of IN ketamine
(0.5mg/kg) is an optimal dose of ketamine to provide effective analgesia
while minimizing sedation. In our study the incidence of nausea,
vomiting and respiratory depression in ketamine group was similar to
paracetamol group. There were several limitations to our study and
included a small sample, therefore, additional studies with larger samples
are needed to confirm our findings. We concluded that low dose of IN
ketamine administration may create a safe and effective approach with
ease of administration and rapid action and produced reliable analgesia
for post-operative pain management in pediatrics subjects. Our study
suggested that IN ketamine has been shown to produce more effective
analgesia when compared to IV paracetamol after strabismus surgery.
However, IN ketamine administration was associated with greater rates
of sedation. We think IN ketamine with dose of 0.5mg/kg is an optimal
dose of ketamine to provide effective analgesia while minimizing
sedation in children who underwent strabismus surgery.
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