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Background: This study aimed to investigate the analgesic effects of ketamine, ketorolac and
dexamethasone after adenotonsillectomy surgery in children aged 4 to 18 years.

Methods: This clinicaltrial was undertaken on children aged 4 to 18 years who were admitted in
Shafa Hospital of Kerman for tonsillectomy and adenotonsillectomy surgeries.  Simple
randomization was used for sampling and the subjects were randomly divided into three groups. In
dl three groups, B mg dexamethasone was administérgetited. 0.5 mg/kg ketamine, 0.5 mg/kg
ketorolac and dexamethasone were administeredted in the first, second and thjedntrol)

group groups respectively. This means that subjects in the control group did not receive any drug
except dexamethasone. The W@alker Faces Pain Rating Scale was used for measuring the level
of pain. Statistical analysis was performed using SPSS softeesien 21.

Results: According to the postperative pain of patients who used ketamine, ketorolac and
dexamethasone during the recovery time, there was a significant difference in six hours after surgery
and the time of discharge/release as the high#sscore was related to the control giglupgroup

that only used dexamethaspiéoreover, the pain score of the subjects or the patients who received
ketamine at the time of discharge was significantly highe®.05 than the ones who received
kebrolac.

Conclusion: Administration of ketamine and ketorolac can be beneficial for controlling and
decreasing the pesperative pain in patients undergoing adenotonsillectomy surgery.

Introduction

kinds of these side effects are the post-operative pain. In 20-50

Inflammatory and infectious diseases of pharynges and
tonsils in children are common and the costs of their
treatment are so high. In many cases, they lead to
tonsillectomy and adenotonsillectomy surgeries (1). Currently,
tonsillectomy and adenotonsillectomy can be done with
various methods and each of them is with specific side effects
including pain, bleeding, laryngospasm, airway obstruction,

nausea, vomiting, and aspiration (2). The most important
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percent of children undergoing
tonsillectomy/adenotonsillectomy, ~post-operative pain is
reported (3). The level of post-operative pain can increase the
consumption of analgesics, hospitalization, dysphasia and
difficulty in doing the daily activities. So, pain reduction can
improve the quality of life for these patients after surgeries (4).

Moreover, this issue (reduction) can lead to more satisfaction

of children (as patients) and their parents and also better
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recovery and care delivery after these two kinds of surgeries (5,

6). Dexamethasone as an anti-inflammatory and
immunosuppressive drug can be used in different cases (7).
The administration of dexamethasone in a case of
tonsillectomy/adenotonsillectomy, in addition to its analgesic
and anti-inflammatory effects, can lead to the earlier oral
intake, improve the daily routines and the quality of life (8, 9).
Some studies show that intravenous or IV administration of
dexamethasone in children affected by
tonsillectomy/adenotonsillectomy is safe and it is effective in
pain reduction and earlier oral intake (9). Ketorolac
tromethamine is also a non-steroid anti-inflammatory drug
(NSAID) which is used as an analgesic medicine for treating
the inflammatory diseases. Also, it is used for fulfilling the
short term control of mild to moderate pains (10). A study
comparing pain reduction effects of ketorolac and
acetaminophen after tonsillectomy/adenotonsillectomy  in
children showed that analgesic effects of ketorolac are equal to
high rectal doses of acetaminophen, but bleeding control in
the patients who received ketorolac was so hard (11).
However, another study showed that as there is not a risk of
bleeding in children, ketorolac is a safe medicine for this age
group and hemorrhagic affects in adults are common (12).
Ketamine as an effective medicine on the Central Neuron
System or CNS can be used as an anesthetic drug and it is
useful for pain reduction and treatment of bronchospasm
(13). Ketamine is used as an analgesic medicine (after
operation or surgery) which its low dose can decrease nausea,
vomiting and the need for morphine after surgery (14). Since
tonsillectomy/adenotonsillectomy are common surgeries in

children and post-operative pain leads to the high

consumption of opioids and analgesics and increase the
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hospitalization time as well, it is associated with the
impairment of swallowing and daily activities of the patients.
In this regard, all related studies did not discuss the analgesic
effects of these medicines; and for this reason, we decided to
compare these three medicines (ketamine, ketorolac and
dexamethasone) and determine the most effective ones which
can improve the quality of life and decrease the medical costs.
By the same token, literature shows that only the effect of
ketamine, ketorolac and dexamethasone is investigated so far
(8 -11-15), thus in this study we also compared the analgesic

effects of these three medicines.

Methods
This double blind clinical trial was conducted on 132

children aged 4 to 18 years who were admitted in Shafa
Hospital of Kerman University of Medical Sciences for
tonsillectomy and adenotonsillectomy surgeries. Simple
randomization method was used for sampling and subjects
were randomly divided in three groups (44 subjects in each
group). 1-8 mg dexamethasone was administered to these
three groups prior to the surgery. 0.5 mg/kg ketamine, 0.5

mg/kg
administered/injected to the first, second and third group as

ketorolac and dexamethasone were
the control groups respectively. We have to mention that
subjects in the control group did not receive any drug except
dexamethasone. The method of anesthesia for all groups was
the same. 2pg/kg fentanyl, 4mg/kg thiopental (induction) and
0.5mg/kg atracurium were used. Then, tracheal intubation
was done. Additionally, anesthesia was done by 1.2%
isoflorane plus 50% O2 (its dose: 3 L/min) and 50% N2O and

atracurium (if necessary). Routine included a non-invasive

measuring of blood pressure, heart rate, ECG, and arterial
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saturation. Routine monitoring included NIBP (non-invasive
measuring of blood pressure), heart rate, ECG, and arterial
saturation percentage. At the end of anesthesia, relaxant revers
including 0.02mg/kg atropine and 0.04mg/kg neostigmine
were used. All the surgeries were done by one surgeon and a
team of surgeries. Then a checklist related to each of these
patients was completed at the end of recovery time and 6
hours after discharge or release time.

The inclusion criteria encompassed:

- Informed consent to participate in the study,

- Anesthesia classification (I and II) based on the
Anesthesia Association of America,

- Patients having different symptoms such as
nocturnal snoring, mouth breathing, apnea during
sleep, and infectious symptoms including recurrent
pharyngitis related to peritonsillar.

The exclusion criteria included:

- Identified sensitivity to analgesics and topical
anesthesia,

- Being aaffected by asthma, kidney and liver
diseases, severe throat infections and coagulopathy.

Informed consent was obtained from all patients or their
parents. By the same token, the aims, purposes as well as the
steps of the study were completely explained. Patients were
assured that their disagreement to participate in the study does
not have an effect on their normal treatment pathway and it
does not incur any additional costs. For data collection, a
checklist including the demographic information and The
Wong-Baker Faces Pain Rating Scale, as the most valid and
reliable tool (16-17), were used for pain measurement. For
subjects with scores more than five, 5 mg/kg acetaminophen

was administrated. For all patients, this scale was measured for
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three times. The number of times as the patient requires drugs
or acetaminophen refers to the scores which are more than 5.
Data analysis was done by using SPSS software (statistical
package for social science) version 21 (SPSS Inc., Chicago, IL,
USA).

Scores for pain and sedation were analyzed using the
Kruskal-Wallis and Mann-Whitney U-test. Data were
expressed as Frequency (%), or medians (ranges). P is
significant if <0.05 at 95% confidence interval. The study was
approved by the ethic committee of Kerman University of

Medical Sciences with code number: ir. kmu.rec.1394.218.

Results

The mean age of participants was 7.4 years and the majority of
them were males (54.2%). Regarding post-operative side
effects, 87.1 percent of subjects had no side effects. Majority of
them took analgesics twice (36.5%). Based on the findings, the
score of pain considering Wong-Baker FACES scale in the
patients who received ketamine, ketorolac and dexamethasone
during the recovery time showed a significant difference. The
highest pain score (over recovery time) was seen in patients
who received only dexamethasone (table 1). Results of Mann
Whitney U test showed that there was a significant difference
between pain scores in dexamethasone group and ketamine
group (p values=0.005) and the pain score in the ketamine
group was lower. Moreover, there was a significant difference
between pain scores in dexamethasone group and ketorolac
group during the recovery time and the pain score was lower
in the ketamine group (p values =0.002). Although during the
recovery time, the pain score was lower in the ketamine group,
but this difference was not significant (p=0.929) (Tables 2, 3,
and 4). During 6 hours following surgery, a significant

difference was observed between the patients receiving
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dexamethasone, ketamine and ketorolac (p<0.001), as the
highest score was seen in dexamethasone group (table 1). The
results of Mann Whitney U test showed that there was a
significant difference between pain scores in dexamethasone
group and ketamine group during 6 hours after surgery
(p=0.01) and the pain score in the ketamine group was lower
(44.46 vs. 57.41). Moreover, there was a significant difference
between pain scores in dexamethasone group and ketorolac
group (41.37vs. 61.63) during 6 hours after surgery (p<0.001),
but there was not a significant difference between ketorolac
and ketamine groups during 6 hours after surgery (p=0.963)
(Tables 2, 3, and 4).

Our findings indicated that there was a significant
difference between pain score of the patients who received
ketamine, ketorolac and dexamethasone during the time of
discharge/release (p<0.001), as the highest pain score during
this time was seen in dexamethasone group (table 1). Results
from Mann Whitney U test showed that although the pain
score was lower in the ketamine group, but this difference was
not significant (p=0.09). However, there was a significant
difference between dexamethasone and ketorolac (Pain score
37.65 vs. 60.88, and p<0.001) and ketamine and ketorolac
(Pain score 37.89 vs. 58.33, and p<0.001) at the time of

discharge (tables 2, 3, and 4).

Table 1. The results of kruskal wallis analysis concerning the differences of pain during recovery time, 6 hours after surgery and at the time of

discharge
Variable Group Mean rank Pvalue
Recovery time Dexamethasone 92.99
Ketamine 69.96 0.003
Ketorolac 68.79
6 hours after surgery dexamethasone 93.04
ketamine 74.72 <0.001
ketorolac 61.71
At the time of discharge dexamethasone 88.03
ketamine 79.45 <0.001
ketorolac 51.03

Table 2.The results of Mann Whitney U test concerning the differences of pain after taking Dexamethasone with ketamine during the recovery time,

6 hours after surgery and at the time of discharge

Variable Group Mean Rank Pvalue
Dexamethasone 59.33
Recovery time 0.005
ketamine 44.23
Dexamethasone 5741
6 hours after surgery 0.01
ketamine 44.46
) ! Dexamethasone 52.56
At the time of discharge 0.09
ketamine 4512
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Table 3. The results of u Mann Whitney u test conceming the differences of pain after taking Dexamethasone with ketorolac during the recovery

time, 6 hours after surgery and at the time of discharge

Variable Group MeanRank  Pvalue
Dexamethasone 60.66

Recovery time 0.002
ketorolac 44.02
Dexamethasone 61.63

6 hours aftesurgery <0.001
ketorolac 41.37
Dexamethasone 60.88

At the time of discharge <0.001
ketorolac 37.65

Table 4: The results of Mann Whitney U test conceming the differences of pain after taking ketamine with ketorolac during recovery time, 6 hours

after surgery and at the time of discharge

Variable Group Mean Rank Pvalue
ketamine 51.23
Recovery time 0.929
ketorolac 50.77
ketamine 55.76
6 hours after surgery 0.063
ketorolac 46.33
] ) ketamine 58.33
At the time of discharge <0.001
ketorolac 37.89

Discussion

Our findings showed that post-operative pain score (using
Wong-Baker Faces Scale) of adenotonsillectomy in patients
receiving dexamethasone, ketamine and ketorolac had a
significant difference over the recovery time, as the highest
score was observed in control group that received
dexamethasone. The score of pain in control group (that
received dexamethasone) was significantly higher than
ketamine group during the recovery time. But the difference
(concerning the score of pain) between ketamine and
ketorolac groups was not significant. The post-operative pain
score of adenotonsillectomy in patients receiving
dexamethasone, ketamine and ketorolac had a significant
difference over 6 hours after the surgery as the highest score of

pain was observed in control group receiving dexamethasone.

The score of pain in control group was significantly higher
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than ketamine group and ketorolac group during 6 hours of
the following surgery. But the difference of pain score between
ketamine and ketorolac groups over 6 hours after surgery was
not significant. The half-life of ketamine and ketorolac was 2.5
to 3 and 4 to 6 hours, respectively. Thus, their analgesic effect
up to this time was expectable. The score of pain (after
adenotonsillectomy surgery) at the time of discharge/release
was associated with significant differences among these groups
receiving ketamine, dexamethasone and ketorolac, as the
highest score of pain during this time belonged to control
group. With respect to analgesic effects of ketamine and
ketorolac, the rate of recovery among these groups of patients
can be so fast which improves their life and increases their
quality of life. There was not a significant difference regarding
pain score at the time of discharge in control group (receiving

dexamethasone) and ketamine group, but pain score in
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dexamethasone group was so high. Besides, pain score in the
control group was significantly higher than ketorolac group.
Since the half-life of ketorolac is more than ketamine, we can
conclude that the effects of this medicine are useful in
decreasing the level of pain and also it has an effect on the
recovery. Regarding the importance of side effects, there are
three kinds of bleeding as two of them were limited to the
dexamethasone group and the other was attributed to the
ketamine group. These findings indicate that ketorolac does
not increase the post-operative bleeding rate. The highest rate
of analgesics consumption was observed in the control group
and the analgesic effects of ketamine and ketorolac were not so
high In a study done on children undergoing
adenotonsillectomy in the United States, the authors stated
that administration of a single dose of dexamethasone prior to
surgery can lead to a considerable level of analgesia (8).
Furthermore, in a comparative study on the post-operative
analgesic effects of acetaminophen and ketorolac in children
(after adenotonsillectomy), results showed that ketorolac had
similar analgesic effects which were equal with the rectal doses
of acetaminophen (11). However, another study showed that
due to the lack of hemorrhagic effect of ketorolac in children,

ketorolac can be used safely in this group but in adults, its
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