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Abstract

Background: although oral ketamine has been used in some cases to reduce pain in children, 
the use of this drug to reduce pain after tonsillectomy has not been studied yet.

Methods: this double-blind clinical trial was conducted in 2009 in 92 children who were 
aged three to nine years old, met asa i or ii criteria, and were candidate for tonsillectomy. patients 
were divided randomly into two groups. half an hour before general anesthesia, 5 mg/kg ketamine 
mixed in 2 cc/kg apple juice was given to the children in oral ketamine group and 2 cc/kg of apple 
juice alone was given to the children in the peritonsillar group. after general anesthesia and three 
minutes before surgery 1 cc of 0.9% normal saline in the oral group and 1cc of ketamine (0.5 mg/
kg) in the peritonsillar group was injected to the tonsil bed of patients.

Results: there was no difference between the two groups in terms of sex, age, and weight. 
Duration of surgery was significantly shorter in the peritonsillar group (P <0.001) and the severity 
of postoperative bleeding was significantly higher in peritonsillar group (P = 0.022). However, 
postoperative bleeding recurred in 25 patients (27%) and there was no statistically significant 
difference between the two groups. the level of pain in children six hours after surgery according 
to CHEOPS criteria was significantly lower in the peritonsillar group (0.9 ± 0.8) than in the oral 
group (2.6 ± 1) (P <0.001).

Conclusions: The finding of this study showed that, compared with the peritonsillar 
infiltration of ketamine, the use of oral ketamine before general anesthesia was less effective in 
reducing postoperative pain of tonsillectomy in children.
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Introduction

adenotonsillectomy is one of the most 
common ear, nose, and throat surgeries in children 
and postoperative pain is one of its important 
complications. inadequate control of postoperative 
pain leads to different complications such as poor 
nutrition, dehydration, sleep disorders, behavioral 
changes, nausea, and vomiting1; moreover, it can 
increase the length of hospitalization and consequently 
increase healthcare costs2. despite the high prevalence 
of pain after tonsillectomy and adenotonsillectomy3, 4 
and the presence of different analgesics and assessment 
tools for measuring age-related pain5, the choice of 
appropriate analgesic to be used after tonsillectomy 
operation is still controversial6.

to reduce pain after tonsillectomy in children, 
different groups of drugs (oral paracetamol, opioids, 
nsaids, and local anesthetics) have been studied. 
although paracetamol is a safe and effective analgesic, 
when it is used alone it cannot achieve an appropriate 
analgesic effect after tonsillectomy7. opiates may 
reduce upper airway tone, suppress the cough reflex, 
cause sedation and respiratory depression (especially 
in unintended outpatient surgery), and also lead to 
postoperative nausea and vomiting4. although nsaids 
are an alternative to opioids, they may increase the risk 
of postoperative bleeding and reoperation8. in addition, 
local anesthetics are associated with vasoconstriction9.

n-methyl-d-aspartate (nmda) receptors in the 
dorsal horn of the spinal cord are involved in central 
sensitization to painful stimuli10. ketamine is a non-
competitive antagonist of nmda receptors which has 
analgesic effects at sub-anesthetic doses10. safari et al 
showed that the use of ketamine reduced the need for 
postoperative opioids and other analgesics in children 
undergoing tonsillectomy11. intravenous injection12, 
peritonsillar infiltration13, rectal14, spray at the site of 
surgery15, continuous infusion16 and subcutaneous 
injection11 of ketamine have been investigated for pain 
reduction after tonsillectomy, too. to our knowledge, 
no previous studies have evaluated the role of oral 
ketamine for pain reduction after tonsillectomy.

the aim of the current study is to compare oral 
ketamine to peritonsillar ketamine infiltration for pain 
relief after tonsillectomy.

Materials and Methods

this double-blind clinical trial was conducted 
in 2009 on 92 children aged three to nine years old 
who were referred to amir kabir hospital in arak 
City. inclusion criteria were: being aged three to nine 
years old, meeting asa i or ii criteria, and candidate 
for tonsillectomy surgery. exclusion criteria were: the 
presence of an underlying disease, and the presence 
of contraindications to the use of ketamine including 
upper airway active infection, increased intracranial 
pressure, open eyes surgery, and seizures. the study 
was approved by the ethics Committee of the arak 
university of medical sciences.

after explaining the procedures of the study to 
parents and obtaining their informed consent, patients 
who met inclusion criteria were divided randomly into 
two groups. in order to double-blind study, injectable 
medications were tagged using similar labels and oral 
ketamine was also given to patients mixed in apple 
juice by a medical student. anesthesiologist and ent 
specialists were unaware of the patient group and used 
apple juices and injectable medications for patients, 
respectively. anesthesia was started using fentanyl 
and atropine as premedication and then anesthesia 
was induced using sodium thiopental 6 mg/kg and 
atracurium 0.5-1 mg/kg and it was sustained with 
isoflurane 1%, NO2 and O2 with a ratio of 50%. All 
patients were intubated and to prevent entering blood 
to the throat, which is of the factors causing nausea, 
gauze was placed in the throat.

half an hour before general anesthesia, 5 mg/kg 
ketamine mixed in 2 cc/kg apple juice was given to the 
children in oral ketamine group and 2 cc/kg of apple 
juice alone was given to the children in the peritonsillar 
group. after the induction of general anesthesia and 
three minutes before surgery 1 cc of normal saline 
0.9% in the oral group and 1cc of ketamine (0.5 mg/
kg) in the peritonsillar group was injected to the each 
tonsil bed of patients (a total of 2 cc injections for each 
child). injection was performed by an ent specialist.

age, sex, weight, duration of surgery, 
intraoperative blood loss, postoperative bleeding (in the 
recovery room), nausea, vomiting, and postoperative 
bleeding recurrence six hours after surgery were 
recorded by the medical student who was unaware of 
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patient group. in order to measure the pain six hours 
after surgery, Modified Scoring CHEOPS criterion 
was used (table 1). the range for this criterion is from 
0 to 10 where a higher score indicates greater pain17.

Power calculations had indicated that 46 children 
would be required per group to detect a difference of 
30% in facial CHEOPS pain scoring with a power of 
85% and α =0.05 . SPSS 13 software was used for data 
analysis. Qualitative variables were described using 
frequencies and percentages and quantitative variables 
were described using mean and standard deviation. in 

order to compare the two groups, chi-square test and 
mann-Whitney u test were used. p-value less than 
0.05 was considered as a significant level.

Results

there were no differences between the two 
groups in terms of sex, age, and weight (table 2). 
Table 3 shows the comparison of the characteristics of 
surgeries and postoperative complications between the 
two groups. Duration of surgery was ≤20 minutes in 

Table 1 
Modified CHEOPS scoring

score 0 1 2
Cry no cry Crying, moaning scream
Facial smiling neutral Grimace
Verbal positive statement negative statement suffering from pain, another complaint
Torso neutral Variable, taut, upright stretched
Legs neutral kicking stretched, continuous move

Table 2 
Comparison of demographic characteristics between groups

oral group
(N = 46)

peritonsillar group
(N = 46)

p value

sex male 37 (80%) 9 (20%)
0.101

female 30 (65%) 16 (35%)
age group ≤5 yr 9 (20%) 12 (26%)

0.2786-7 yr 18 (39%) 11 (24%)
≥8 yr 19 (41%) 23 (50%)

Weight ≤20 Kg 18 (39%) 18 (39%)
0.27521-24 Kg 18 (39%) 12 (26%)

≥25 Kg 10 (22%) 16 (35%)

Table 3 
Comparison of surgery time and side effects between groups

oral group
(N = 46)

peritonsillar group
(N = 46)

p-value

surgery time ≤20 min 0 (0%) 19 (41%)
<0.00121-29 min 18 (39%) 7 (15%)

≥30 min 28 (61%) 20 (44%)
post-op bleeding mild 9 (20%) 14 (30%)

0.022moderate 37 (80%) 27 (59%)
severe 0 (0%) 5 (11%)

post-op bleeding recurrence 9 (20%) 16 (35%) 0.101
nausea & Vomiting 0 (0%) 2 (4%) 0.153
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19 patients (21%), 21-29 minutes in 25 patients (27%), 
and ≥30 minutes in 48 patients (52%). The durations of 
surgeries were significantly shorter in the peritonsillar 
group than in the oral group (P <0.001). The severity of 
postoperative bleeding was mild in 23 patients (25%), 
moderate in 64 patients (70%), and severe in five 
patients (5%); overall, the incidence of postoperative 
bleeding was significantly higher in peritonsillar 
group than in the oral group (P = 0.022). Postoperative 
bleeding recurred in 25 patients (27%) and there was 
no statistically significant difference between the two 
groups. only two patients had postoperative nausea 
and vomiting, and there was no significant difference 
between the two groups.

the level of pain in children six hours 
after surgery according to Cheops criteria was 
significantly lower in the peritonsillar group (0.9 ± 
0.8) than in the oral group (2.6 ± 1) (P <0.001). Table 
4 shows the characteristics of pain in each item. All 
the children in the peritonsillar group had neutral facial 
expression; however in the oral group only half the 
children had neutral facial expression (P <0.001). In 
the peritonsillar group, 39% of children were suffering 
from pain, whereas 76% of patients in the oral group 
were suffering from pain (P <0.001). The leg condition 
was neutral in all children in the peritonsillar group, 

while only 30% of children in the oral group had 
neutral condition (P <0.001). There was no significant 
difference between the two groups in terms of children 
cry and their body shape (torso).

Discussion

The findings of this study showed that, compared 
with oral ketamine, the peritonsillar infiltration of 
ketamine after general anesthesia and immediately 
before tonsillectomy shortened the duration of 
operation and reduced the severity of postoperative 
pain. although postoperative bleeding was more in the 
ketamine peritonsillar group, the recurrent bleeding, 
nausea, and vomiting after surgery was not significantly 
different between the two groups. thus, it seems that, 
compared to peritonsillar infiltration, the use of oral 
ketamine 5 mg/kg is less effective in reducing pain in 
children after tonsillectomy.

ketamine is a noncompetitive antagonist of the 
nmda receptor. these receptors are located in the 
dorsal horn of the spinal cord and play an important role 
in the development of central sensitization to painful 
peripheral stimuli. seemingly, hyperexcitability of the 
central nervous system appears to be the cause of the 

Table 4 
Comparison of pain based on CHEPOS between groups

oral group
(N = 46)

peritonsillar group
(N = 46)

p-value

Cry no cry 28 (61%) 36 (78%)
0.070Crying, moaning 18 (39%) 10 (22%)

scream 0 (0%) 0 (0%)
facial smiling 0 (0%) 0 (0%)

<0.001neutral 23 (50%) 46 (100%)
Grimace 23 (50%) 0 (0%)

Verbal positive statement 0 (0%) 16 (35%)
<0.001negative statement 11 (24%) 12 (26%)

suffering from pain, another complaint 35 (76%) 18 (39%)
torso neutral 46 (100%) 46 (100%)

1.000Variable, taut, upright 0 (0%) 0 (0%)
stretched 0 (0%) 0 (0%)

legs neutral 14 (30%) 46 (100%)
<0.001kicking 0 (0%) 0 (0%)

stretched, continuous move 32 (70%) 0 (0%)
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wind-up phenomenon and subsequent hyperalgesia in 
the place of injury18. the goal of preemptive analgesia 
is to prevent the afferent impulses to the spinal cord 
that is causing such a phenomenon. hence, preemptive 
analgesia may prevent pain memory in the central 
nervous system and reduce the need for analgesics 
in the postoperative period19. it has been shown that 
ketamine’s effects on these receptors can reduce pain 
in humans20.

ketamine has been used in different ways, at 
different doses and different times as an analgesic after 
tonsillectomy surgery, but the reported results were 
not consistent have been various. some studies failed 
to show the effect of ketamine on reducing pain after 
tonsillectomy. o’flaherty et al’s study which compared 
the effects of the administration of intravenous 
ketamine with that of placebo4 and Van elstraet et al’s 
study which examined the effect of ketamine on pain 
after tonsillectomy in adults21 did not show a positive 
effect in reducing pain after tonsillectomy. however, 
other studies reported that using ketamine was 
effective in reducing pain following tonsillectomy. 
murray et al showed that a low-dose of intravenous 
ketamine may be effective in reducing pain after 
tonsillectomy22. marcus et al23 and elhakim et al24 
stated that the intramuscular ketamine can be used 
as an alternative analgesic for tonsillectomy. erhan 
et al. reported that ketamine injection in the tonsillar 
area was more effective than placebo in reducing 
pain without inducing sedation or nausea25. dal et al. 
reported that intravenous or peritonsillar infiltration 
of ketamine before adenotonsillectomy surgery 
could reduce postoperative pain and reduce the need 
for analgesics without causing any adverse effects26. 
more recent studies have also suggested the effect of 
ketamine on reducing pain after tonsillectomy. sizer 
et al12 showed that intravenous ketamine was effective 
in reducing pain following tonsillectomy. according to 
a study by Siddiqui et al. peritonsillar infiltration of 

ketamine with doses of 0.5 or 1 mg/kg reduced pain 
after tonsillectomy, compared to control13. our study 
also showed that peritonsillar infiltration of ketamine 
could be a useful method for reducing pain following 
tonsillectomy in children.

although ketamine has been used via different 
methods to reduce pain after tonsillectomy, oral 
method, however, has not been used yet for this 
purpose. filatov et al. have compared oral ketamine 
as premedication with rectal diazepam/diclofenac 
in adenoidectomy surgery and reported that oral 
ketamine group had slightly higher pain scores than 
other group27. however, they conclude that oral 
ketamine is not suitable for premedication in upper 
airway surgeries27. oral ketamine has been effective in 
children for controlling pain in different cases such as 
abdominal malignancy surgery, sickle cell crisis, and 
chronic pains28-30. it has also been used for anesthetic 
premedication in children in surgeries such as dental, 
ophthalmic and minor surgeries31-33. in addition, oral 
ketamine is effective in postoperative agitation in 
children34. in the present study we examined the effects 
of oral ketamine in reducing pain after tonsillectomy 
and compared it with peritonsillar ketamine. although 
ketamine reduced postoperative bleeding, overall 
it was associated with more pain in children than 
peritonsillar infiltration. Thus, it seems that oral 
ketamine with a dose of 5 mg/kg is less effective in 
reducing pain in children after tonsillectomy compared 
to peritonsillar infiltration.

Conclusions

The finding of this study indicated that, compared 
with the use of oral ketamine before tonsillectomy, 
the peritonsillar infiltration of ketamine after general 
anesthesia and immediately before tonsillectomy 
was more effective in reducing postoperative pain in 
children.
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