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Abstract

Introduction: Tonsillectomy in children is associated with some major 
complications originating from intense post-tonsillectomy pain which can 
distress patients, cause swallowing difficulties and discomfort, and also lead to 
aspiration. Thus, this study aimed to investigate the effect of using pre-
operative ketamine injection on post-tonsillectomy pain intensity in children. 
Methods: This double-blind clinical trial was carried out on 60 patients 
undergoing elective tonsillectomy. To this end, all the patients were 
anaesthetized by the same method. In the first group, 2 cc of ketamine (0.5mg/
kg) solution was topically injected into the soft tissue of tonsillar fossa 
(peritonsillar space); in the second group, a similar administration was 
performed but with normal saline. For all the patients, incision was made 5 
minutes after injection with the Blast Dissection Snare method. Moreover, the 
patients’ pain intensity and analgesics consumption were measured 30 
minutes, and 1, 2, 4, and 6 hours after surgery. Finally, the collected data were 
analyzed using the SPSS software. Results: The present study was conducted 
on 60 patients, 37 males and 23 females, with the mean age of 9.3±3.4 years.  
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In this respect, repeated measures analysis of variance of patients’ pain scores 
collected in five post-operative stages showed that pain intensity in both 
groups was at the highest level immediately after operation; it gradually 
decreased during measurement stages. However, at each measurement, the 
pain intensity experienced in the ketamine-treated group was significantly 
lower than that for the placebo group. Conclusion: It was concluded that pre-
incision topical injection of ketamine can serve as an effective method to 
control post-tonsillectomy throat pain. 
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Introduction  
Tonsillectomy is known as a surgical operation commonly performed in children. 
After tonsillectomy, these patients may experience numerous problems including 
bleeding, laryngospasm, pain, airway obstruction, nausea, vomiting, and 
aspiration (Dal et al., 2007). Typically, the most common post-operative effect of 
tonsillectomy in children is pain (Hanss et al., 2011; Shoar et al., 2012) which is 
difficult to control both at the hospital and home (Hamunen and Kontinen, 
2005). This pain may interfere with oral food intake and also delay patient 
recovery (Giannoni et al., 2001; Hamunen and Kontinen, 2005), and 
consequently lead to prolonged hospitalization and significant financial burden 
(Aydin et al., 2007; Javid et al., 2012). Accordingly, there are several ways to 
control post-operative pain. The typical way of dealing with this issue is to 
administer non-steroidal analgesics and opioids; each method has its own merits 
and side effects. Opioids may lead to excessive relaxation and weakness of 
superior airway muscle, swallowing difficulties, respiratory distress, nausea, 
vomiting, and aspiration, while non-steroidal analgesics may increase the risk of 
bleeding, vomiting, and nausea (M?iniche et al., 2003; Safavi et al., 2009; 
Warncke et al., 1997).  

An alternative way to cope with post-operative pain is the topical administration 
of analgesics to oropharyngeal space so as to minimize the systemic effects. In 
this regard, ketamine is one of the medications used for such pain relief. For this 
purpose, the oral cavity needs to be rinsed with ketamine-containing solution 
(Slatkin and Rhiner, 2003). Ketamine is similarly known to have desirable 
analgesic effects and can decrease swallowing-evoked pain after the operation if 
used before or during tonsillectomy (Elhakim et al., 2003; O'Flaherty and Lin, 
2003). Studies in this domain have shown that ketamine has no hemodynamic 
and respiratory side effects (Javid and Khademian, 2016) and can also be 
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administered by subcutaneous intravenous injection and spraying. However, the 
efficacy of these methods needs to be further investigated (Javid et al., 2012; 
Kimiaei Asadi et al., 2016). On this basis, this study aimed to investigate the 
effect of using pre-operative ketamine injection on post-tonsillectomy pain 
intensity in children. 

Materials-Methods 

This double-blind clinical trial was carried out on 60 patients aged 5-15 years 
who had been admitted for elective tonsillectomy. The research was approved 
by the Vice Chancellor’s Office for Research and Technology and the Ethics 
Committee of Zahedan University of Medical Sciences in Zahedan, Iran. Prior to 
this study, informed consent of the patients’ legal guardians was obtained. 
Following the precedents of similar studies, sample size was computed by n=60 
(Pirzadeh et al., 2012).  

The inclusion criteria included being in the age range of 5-15 years, being in 
ASA-class I, being a candidate for elective tonsillectomy, as well as having no 
records of endocrine disorders (diabetes, thyroid disorders, and adrenal 
insufficiency), congenital heart disease, bleeding disorders, cerebral palsy (CP), 
or psychiatric disorders.  

On the other hand, the exclusion criteria included revocation of consent by the 
patients’ legal guardians, any localized bleeding requiring intervention, as well 
as absence of airway disorders in need of intubation. Patients were also 
randomly assigned into two groups of 30 subjects, with one group receiving 
ketamine and the other receiving placebo. One day before the surgery, patients 
and their parents were trained on how to use the Visual Analog Scale to rate 
their pain. Within this pain reporting instrument, patients could rate pain 
intensity from 0 (representing no pain) to 10 (representing intolerable pain). 

Before surgery, patients were pre-oxygenated with 100% oxygen for 3 minutes, 
and then injected with midazolam (0.05 mg/kg). Anesthesia induction continued 
with the injection of fentanyl (2 μg/kg) and propofol (2 mg/kg). To facilitate the 
intubation, all patients received cisatracurium (0.15 mg/kg). After fixing the 
tracheal tube, anesthesia was maintained with 60% nitrous oxide in combination 
with oxygen and propofol (50-150 micrograms per kilogram). All the patients 
were operated by the same surgeon. Before incision, depending on the group, 
either 2 cc of pre-prepared ketamine (0.5 mg/kg) solution or the same amount of 
placebo (normal saline) solution was topically administered to the soft tissue of 
the tonsillar fossa. After 5 minutes, an incision was made using the Blast 
Dissection Snare method. Hemostasis was also achieved with two groups of 
sutures. After the operation and the reversal of anesthesia, patients were 
extubated and transferred to the recovery ward. In this ward, each patient’s pain 

!
Biomed Res Ther 2018, 5(2): 2013-2021 !2015

http://www.bmrat.org


�
ISSN:  2198-4093 

www.bmrat.org     
was assessed immediately after surgery, and 1, 2, 4, and 6 hours later. These 
assessments were made by a nurse (blinded to the patient group) using the 
Visual Analog Scale. In this respect, the patients with a pain score of more than 3 
on this scale received 0.1 mg/kg of methadone via intramuscular injection. 
Accordingly, the amounts and the times of methadone injections were recorded 
on a pre-designed form. The patients with post-operative complications were 
excluded from the study. Moreover, the patients who did not exhibit any 
complications were discharged after 24 hours.  

The collected data were then analyzed using descriptive statistics, Chi-square 
test, independent t-test, and repeated measures analysis of variance in the SPSS 
software. 

Results  

The study was conducted on 60 patients, 37 males and 23 females, with the 
mean age of 9.3±3.4 years. In the ketamine group, 18 patients were male and 
12 patients were female; there were 19 and 11 male and female patients in the 
placebo group, respectively. No significant difference was reported between the 
two groups in terms of gender (p=0.698). Moreover, the mean age of patients in 
the ketamine group was 7.8±2.8 years; the mean age in the placebo group was 
8.8±3.6 years. The results of the independent t-test showed no significant 
difference between both groups in terms of age (p=0.946). Repeated measures 
analysis of variance of patients’ pain scores collected in five post-operative 
stages also suggested that pain intensity in both groups was at the highest level 
immediately after operation and gradually decreased over measurement stages. 
However, the pain intensity experienced in the ketamine-receiving group was 
significantly lower than that in the placebo group (Table 1). 

Table 1. Mean scores of pain in the ketamine- and placebo-treated groups 
at different measurement stages 

VAS mean score ± SD

30 minutes 
after 

surgery

Group 
size

Group P
1 hour 
after 

surgery
P

2 hours 
after 

surgery
P

4 hours 
after 

surgery
P

6 hours 
after 

surgery
P

Ketamine 30 6.5±2.51
0.002

4.65±1.58
0.000

3.86±1.84
0.001

2.81±1.45
0.001

2.03±0.8
0.000

Placebo 30 7.62±1.97 6.81±2.21 4.93±0/80 4.5±1.85 3.41±0.45
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Comparison of opioid use in the two groups revealed that, at each measurement 
stage, the ketamine group needed significantly lower levels of opioid 
administration (Table 2).  

Table 2. Opioid consumption in the ketamine- and placebo-treated groups 
at different measurement stages 

Discussion 

The results of this study showed that pre-incision topical administration of 
ketamine to tonsillar fossa could significantly reduce the post-operative incision-
evoked pain and the amount of opioid needed to control it. As a result, this 
intervention could mitigate opioid-use-induced complications. Peripherally 
administered NMDA receptor antagonists have been also reported to be 
effective in anti-nociception (Carlton and Coggeshall, 1999; Carlton et al., 1998). 
Peripherally administered ketamine can similarly inhibit the development of 
post-operative pain (Warncke et al., 1997). It should be noted that the use of low 
dosage (0.5 mg/kg) of topically-injected ketamine in this study had no effect on 
the depth and the duration of patients’ anesthesia. However, it was effective in 
controlling pain in patients.  

In a research by Jahromi et al. on the analgesic effects of lidocaine, ketamine 
and morphine sprays on post-tonsillectomy pain, the pain scores resulting from 
all three interventions were lower than those in the control group although their 
pain measurement intervals were not the same as those in the present study. In 
that research study, pain was measured immediately after surgery and 20, 40 and 
60 minutes later, and it was reported that at the 20-minute mark, pain score was 
at the lowest rate in the lidocaine group. Moreover, there was no statistical 
difference between the intervention groups at the 40-minute mark. Finally, at the 
60-minute mark, pain scores were at the lowest level in the ketamine and 
morphine groups, which is consistent with the results of the present study. It was 
also observed that pain control effects of topical ketamine were persistent, as 
the pain scores of the intervention groups remained consistently lower than 
those in the control group. However, this could not be explicitly attributed to 
pain control ability of the drug since it is normal for pain intensity to decrease 

Number of patients in need of opioid injection

Group Group size
30 minutes 

after 
surgery

P
1 hour 
after 

surgery
P

2 hours 
after 

surgery
P

4 hours 
after 

surgery
P

6 hours 
after 

surgery
P

Ketamine 30 8
0.000

6
0.000

3
0.001

1
0.003

0
0.04

Placebo 30 14 12 9 5 2
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with time and also since pain expression is subjective and may vary from person 
to person (Hosseini Jahromi et al., 2012). Moreover, in the study by Eghbal et al., 
on the effects of intravenous injection of ketamine on post-tonsillectomy pain, it 
was reported that patients who had received ketamine before surgery had lower 
post-operative pain and a significantly lower need for paracetamol injection for 
pain control. In that study, pain was measured by Wong-Baker 
FACES Pain Rating Scale, in which patients did not express the level of pain but 
a score was given for each patient based on their facial expressions.  

In spite of differences in ketamine administration technique and pain assessment 
method, the results of the present study were generally consistent with the 
results of the investigation by Eghbal et al. (Eghbal et al., 2013). Furthermore, 
Javid et al. compared the effects of intravenous and subcutaneous injections of 
ketamine, versus placebo (saline), in different groups using similar methods to 
the one in the present study and found that pain was significantly lower in the 
ketamine groups than in the placebo ones; no significant difference was found 
between both ketamine groups. However, the pain assessment method of that 
study was different from that employed in the present study, as they used 
Modified CHEOPS Pain Scoring method. In this method, crying, facial 
expressions, pain expressions, leg positions, and positions in bed were given a 
score between zero and two, and finally the level of pain was expressed as the 
sum of scores which ranged from zero to ten (Javid et al., 2012). 

In a study by Asadi et al., two groups of patients receiving the same dose of 
acetaminophen 15 minutes before surgery and every 6 hours after surgery up to 
24 hours were examined. However, the first dose of acetaminophen was 
supplemented with the injection of ketamine in one group and the injection of 
placebo in the other group. Pain intensity was also measured up to 12 hours 
after the operation and it was reported that, at half an hour and 6 hours after the 
operation, the ketamine group had experienced significantly lower pain intensity 
than that by the placebo group; however, there was no significant difference 
between both groups at the 12-hour mark. The major differences of that study 
with the present one were the methods of ketamine administration, pain 
measurement times, and pain measurement methods (they used CHEOPS Pain 
Scoring method) (Kimiaei Asadi et al., 2016). In a study by Canbay et al., the 
effects of topical morphine and topical ketamine on post-tonsillectomy pain 
intensity were compared. In that study, patients were divided into four groups to 
receive (i) ketamine in 10 cc of artificial saliva, (ii) morphine in 5 cc of artificial 
saliva, (iii) ketamine+morphine in 5 cc of artificial saliva, and (iv) only 10 cc of 
artificial saliva, in their tonsillar fossae. The study reported higher pain intensity 
and analgesic consumption in the control group. It was also revealed that the 
analgesic effects of morphine and ketamine could last longer when they were 
administered alone and not in combination (Canbay et al., 2008). In a study by 
Ayatollahi et al. on post-tonsillectomy pain relief effects of tramadol and topical 
ketamine, it was similarly reported that tramadol had a much better analgesic 
effect than ketamine (Ayatollahi et al., 2012). 
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Conclusion 

In the present study, topically administered ketamine could reduce post-
tonsillectomy pain intensity. However, determining whether this is the best 
medicine or method for this purpose requires further investigations. 
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