
           			                The effect of local ketamine infiltrationORLI 2020 Volume 50 No.1: 38-45

Research

The effect of local ketamine infiltration on 
post tonsillectomy pain scale

 
Ade Asyari*, Novialdi*, Elniza Morina*, Rimelda Aquinas*, Nasman Puar**, 

Hafni Bachtiar***
*Department of Oto Rhino Laryngology Head and Neck Surgery,

**Department of Anesthesiology and Intensive Therapy
*** Department of Public Health

Faculty of Medicine Andalas University/M.Djamil General Hospital,
Padang 

ABSTRACT
Background: Post tonsillectomy pain is one of the surgery side effects that most disturbing for 

patient’s comfort and will cause dysphagia, low intake, dehydration, secondary infection and bleeding. 
Ketamine is an anesthetic drug that has strong analgesic effect and easily available in any hospital 
at relatively cheap price. Objective: To find out the effect of local ketamine infiltration on the post 
tonsillectomy pain scale. Method: An experimental study during tonsillectomy with a Post Test Control 
Group on 12 samples without local infiltration of ketamine and 12 samples with local infiltration of 
ketamine in peritonsillar pillar. The pain was assessed 2 hours and 24 hours post extubation with pain 
Visual Analog Scale (VAS). Result: The VAS value from patients who were given local infiltration 
of ketamine in peritonsillar pillar were lower (5.83 ± 0.72 at 2 hours and 2.83 ± 0.58 at 24 hours post 
extubation) compared to patients without ketamine infiltration (7.83 ± 0.58 at 2 hours and 3.58 ± 0.51 
at 24 hours post extubation). The result showed statistically significant difference (p <0.05) at 2 hours 
and 24 hours post extubation. Conclusion: The VAS score of the ketamine infiltration group is lower at 
2 hours and 24 hours post extubation than the group without ketamine infiltration, showing there was a 
noticeable effect of local ketamine infiltration on the post tonsillectomy pain scale.
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ABSTRAK 

	 Latar belakang: Nyeri pascatonsilektomi adalah salah satu efek samping operasi yang sangat 
mengganggu kenyamanan pasien, dan dapat menyebabkan gangguan menelan, kurangnya asupan 
nutrisi, dehidrasi, infeksi sekunder dan perdarahan. Ketamin merupakan obat anestesi yang memiliki efek 
analgetik yang kuat dan mudah didapatkan di semua tipe rumah sakit dengan harga yang relatif murah. 
Tujuan: Mengetahui efek pemberian infiltrasi lokal  ketamin terhadap skala nyeri pascatonsilektomi. 
Metode: Penelitian eksperimental dengan desain Post Test Control Group pada 12 sampel tanpa pemberian  
infiltrasi lokal ketamin dan 12 sampel dengan pemberian infiltrasi lokal ketamin di pilar peritonsil saat 
tonsilektomi. Dilakukan penilaian nyeri 2 jam dan 24 jam pascaekstubasi menggunakan skala nyeri Visual 
Analog Scale (VAS). Hasil: Nilai VAS pasien yang diberi infiltrasi lokal ketamin di pilar peritonsil lebih 
rendah (5,83±0,72 pada 2 jam dan 2,83 ± 0,58 pada 24 jam pascaekstubasi) dibanding tanpa diberi 
infiltrasi lokal ketamine (7,83 ± 0,58 pada 2 jam dan 3,58± 0,51 pada 24 jam pascaekstubasi), dan 
bermakna secara statistik (p<0,05) pada kedua penilaian. Kesimpulan: Terdapat efek nyata infiltrasi 
lokal ketamin terhadap skala nyeri pascatonsilektomi, dimana nilai VAS kelompok yang diberi infiltrasi 
ketamin lebih rendah, baik pada 2 jam ataupun 24 jam pascaekstubasi dibanding kelompok yang tidak 
diberi infiltrasi ketamin.
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INTRODUCTION

Tonsillectomy is the complete removal of 
tonsils by making an incision in the tonsillar 
capsule, and the tonsillar tissue is dissected 
along with the capsule and surrounding 
tissue.1 Tonsillectomy is the most common 
performed Ear Nose and Throat (ENT) 
surgery worldwide.2–4

Tonsillectomy is often performed in 
children.2-4 In 1917 Crowe cited by Ramzi et 
al5 recorded 1000 cases of tonsillectomy in 
Johns Hopkins Hospital. According to Schmitt 
& Berman cited by Shutter6 tonsillectomy 
with or without adenoidectomy performed on 
nearly 1/3 of children in the United States. In 
2005-2006 more than 50,000 tonsillectomies 
were performed in England and Wales on 
indications of chronic tonsillitis.7 In M. 
Djamil General Hospital Padang, there were 
76 patients underwent tonsillectomy during 
the year 2014.8

Tonsillectomy is usually executed due 
to recurrent tonsillitis, chronic obstructive 
tonsillar hypertrophy, history of peritonsillar 
abscesses and halitosis.3,9 Tonsillectomy is 
done by various techniques according to 
the operator’s choice either by conventional 
means or using advanced technology such 
as thermal welding, coblation (controlled 
ablation), laser, and harmonic scalpel. Each 
technique has a different risk of surgery 
complications and pain.10,11 

Pain in post tonsillectomy patients is 
caused by damage to the mucosa of tonsillar 
fossa which can cause inflammation and 
spasm of pharyngeal muscles, so it stimulates 
the free nerve endings of the glossopharyngeal 
nerves. It will further stimulate nociceptors 

that will send pain signals to the Central 
Nervous System (CNS) to generate pain.1,7

Post tonsillectomy pain is influenced 
by many factors. The surgical technique and 
equipment used will cause different surgical 
complications and pain as well. Conventional 
tonsillectomy techniques will cause different 
trauma to the tissue so that the resulting pain 
will be different compared to surgery using 
electrocautery, harmonic scalpel, thermal 
welding, laser or coblation.12,13

Various methods were developed to 
reduce pain and the risk of bleeding in post 
tonsillectomy. One of the methods is by 
giving infiltration drugs in peritonsillar pillar 
of post tonsillectomy patients. This measure  
is expected to be effective in reducing post 
tonsillectomy pain without any systemic 
effects. Ketamine is an anesthetic drug that 
has a strong analgesic effect. It can be given 
intravenously (IV), intramuscularly (IM) 
or subcutaneously and in tonsillectomy can 
be used as analgesics by infiltrating the 
peritonsillar or tonsillar fossa. In a meta 
analysis study conducted by Tong et al.14 in 
2014, it was found that the administration 
of local infiltration of ketamine in post 
tonsillectomy patients reduced pain scores 
without any side effects, nausea and vomiting. 
Ayatollahi et al.13 in 2012 obtained the pain 
scale in post tonsillectomy patients with 
administration of local ketamine infiltration 
was lower than patients in the control group. 
Khademi et al.15 in 2011 compared the 
administration of ketamine IV with local 
infiltration, finding that local infiltration 
of ketamine was better in coping with post 
tonsillectomy pain.

Kata kunci: nyeri pascatonsilektomi, ketamin, infiltrasi lokal, visual analog scale
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According to the National Standards of 
Hospital Accreditation (SNARS = Standar 
Nasional Akreditasi Rumah Sakit) on Patient 
and Family Rights (HPK=Hak Pasien 
dan Keluarga), the hospital is obliged to 
do an appropriate pain assessment for the 
patients. Perceived pain can have unexpected 
effects both physically and psychologically. 
Therefore, optimal pain management in 
post tonsillectomy patients is essential. 
Research on local infiltration to control post 
tonsillectomy pain has never been done in 
Padang, particularly in Otorhinolaryngology 
Head and Neck Surgery Department, Faculty 
of Medicine, Andalas University. For this 
reason, the authors wanted to find out the 
effects of using ketamine local infiltration 
in post tonsillectomy patients. Ketamine 
is a pre-anesthetic induction drug which 
is always available in the operating room. 
Moreover, the price of ketamine is relatively 
cheap, so it will not increase the operational 
costs, and it is also considered safe due to its 
minimal side effects. The authors hoped that 
by administering this drug, the pain scale of 
post tonsillectomy patients will decrease for 
the sake of patient’s comfort.

METHOD

This is an experimental research, 
conducted at the M. Djamil General Hospital, 
Padang and several type C hospitals in Padang 
from October 2018 to February 2019. 

The population was all patients who 
underwent tonsillectomy surgery at M. Djamil 
General Hospital, Padang and several type 
C hospitals in Padang. Samples were taken 
by consecutive sampling with inclusion 
criteria: the patient was willing to sign 
written informed consent, the diagnosis was 
chronic tonsillitis, the operation procedure 
was only tonsillectomy, age over 14 years 
old, cooperative for VAS assessment, surgery 
was performed by  dissection;  and exclusion 
criteria were history of peritonsillar abscess, 

had contra    indications to ketamine, tonsillar 
tumors, patients experiencing complications 
such as post tonsillectomy hemorrhage, or had 
a bleeding stopped by cauterization during 
surgery, and operating time of more than 1 
hour.

Patients were divided into 2 groups: the 
treatment group who was given ketamine 
infiltration and the control group who was 
not given ketamine infiltration. All patients 
had been fasting for 6-8 hours prior to 
surgery. Before entering the operating room, 
the patient was given education about how 
to assess VAS. Preoperative Ceftriaxone 
antibiotics were administered half hour before 
surgery according to the recommended dosage 
preceded by a skin test. In the operating 
theatre, the patient was given premedication, 
intubated and anesthetized with N2O.

Tonsillectomy with dissection technique 
was performed by one operator. After 
tonsillectomy was completed, infiltration 
was performed at 3 sites in the peritonsillar 
pillar: top end, the base and in the middle. 
The group that received ketamine was given 
a dose of 0.5 mg/kg BW ketamine diluted 
with aquabidest up to a 10 cc. Ketamine  
was infiltrated with no.26G needle in an 
upright needle position, at the three sites of 
peritonsillar pillar on both sides. The control 
group was not given infiltration. In all groups, 
Paracetamol infusion was given 20mg/kg 
BW in the recovery room. Tramadol drip is 
given 2 hours post extubation to 24 hours 
postoperatively at a dose of 1 mg/kg BW 
after 8 hours.

RESULT

This study was conducted on patients 
with chronic tonsillitis who underwent 
tonsillectomy by providing ketamine 
infiltration    post tonsillectomy in peritonsillar 
pillar, then evaluating a graded pain Visual 
Analog Scale (VAS) at 2 hours and 24 hours 
post extubation. This study included 12 



41

whereas in the treatment group the value of 
the VAS was 2.83 ± 0.57. Statistically, there 
were significant differences between the VAS 
values of the control group and the treatment 
group (p<0.05).

The lowest VAS value on 2 hours post 
extubation in the treatment group was 5 and 
the highest VAS value was 7. While in the 
control group the lowest VAS value 2 hours 
post extubation was 7 and the highest value 
was 9. At 24 hours postoperative, the lowest 
VAS value in the treatment group was 2 and 
the highest VAS was 4, while the lowest VAS 
value on the control group  was 3 and the 
highest value was 4.

Table 2 showed the differences in the 
scale of VAS values post tonsillectomy of 
control group and the treatment group at 2 
hours and 24 hours post extubation. At 2 
hours post extubation, the mean pain scale 
score of treatment group was lower than the 
control group, VAS in the treatment group 
was 5.83 ± 0.71 and control group was 7.83 
± 0.57. There was a statistically significant 
difference between the pain scale of the VAS 
group in control group treatment at 2 hours 
post extubation (p<0.05). At 24 hours post 
extubation, the mean value of the treatment 
group was lower than the control group. 
VAS of the control group was 3.58 ± 0.51, 
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patients who were given ketamine injection 
in peritonsillar pillar as a treatment group 
and 12 patients who were not given ketamine 
infiltration as a control group. Both groups 
were given the same anesthetic drugs, as well 
as postoperative intravenous analgesics. In 
addition to the postoperative pain scale, side 
effects of drugs such as nausea, vomiting, 
palpitations and hallucinations were observed. 
Side effects of nausea and vomiting were 
found in 1 person in the control group and 
1 person in the treatment group. The nausea 
effect was found in 1 person in the treatment 
group. Side effects such as tachycardia or 
hallucinations were not found in both groups. 

Of the 12 patients in the control group, 
we obtained patients aged between 17 and 
55 years old, whereas in the treatment group 
we obtained between 17 and 53 years old. 

Characteristics of respondents based on 
gender and average age could be seen in 
Table 1.

Table 1 showed that more women in 
the control group (66.7%), compared to the 
treatment group   (50%). More men (50%) in 
the treatment group compared to the control 
group (33.3%).There was no statistically 
significant difference p>0.05. Table 1 also 
showed the characteristics of the study 
subjects by age, where the average age of the 
two groups was almost the same, 30 ± 10.90 
and 30.5 ± 13.95. Statistically, there was no 
significant difference p>0.05.

From this study, the mean and standard 
deviation of post tonsillectomy pain scale at 2 
hours and 24 hours postoperative was shown 
in Table 2.

Table 1. Characteristics of respondents by gender and mean age

Characteristic
Control group Treatment group

 p-value
f (%) f (%)

Gender
 0.679Male 4 (33.3) 6 (50)

Female 8 (66.7) 6 (50)
Mean age
(years) 30 ± 10.90 30.5 ± 13.95  0.656
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Table 2. Differences in post tonsillectomy VAS values in the control and treatment groups

Assessment time

VAS pain scale

    p-valueControl group 
(Mean± SD)

Treatment group   
(Mean± SD)

2 hours post extubation
7.83±0.57 5.83±0.71     <0.001

24 hours post extubation
3.58± 0.51 2.83±0.57      0.03

DISCUSSION

This was an experimental study with 
a Post Test Control Group to determine 
the effect of ketamine infiltration on the 
post tonsillectomy pain scale. This study 
compared the VAS between the group of 
patients who were given ketamine infiltration 
(treatment group) and the group who were not 
given ketamine infiltration (control group). 
Ketamine infiltration was administered 0.5 
mg/kgBW in peritonsillar pillar and assessed 
the pain scale with VAS after 2 hours and 
24 hours post extubation. Both groups were 
given the same intravenous analgesics, and 
also the same anesthetic drugs, which were 
given according to bodyweight dose. 

Pain assessment in this study was done 
with VAS because VAS is a pain measurement 
tool that is easy to do, can be performed 
anytime, and has been validated to assess 
the scale of pain in various situations such as 
when waking up or when in anxious state. By 
using the VAS, the change in pain scale can be 
detected immediately. Until now there has not 
been an objective pain gauge, but with VAS it 
is expected that patients can determine their 
own level of pain with a simple tool and can 
be reused.16 But VAS cannot be used to assess 
pain in children, so this study used samples 
over 14 years old of age.

To assess pain besides using VAS, a 
Verbal Numerical Rating Scale (VNRS) can 
be utilised. Almost the same as VAS, VNRS 
also uses a scale of 1-10 to assess pain without 

using a ruler like VAS. As for children, 
children can use the Faces Leg Activity Cry 
Consolability (FLAC) or the Wong-Baker 
FACES Score. For SNARS, pain assessment 
in adults is done by VAS and VNRS.

The number of women in the control 
group was higher than in the treatment group. 
While the number of men in the treatment 
group was more than in the control group. 
In this study we included patients over 14 
years old, who needed tonsillectomy without 
adenoidectomy, there was no history of 
peritonsillar abscess and the duration of 
surgery was not more than 1 hour. Several 
studies stated that women are more sensitive 
to pain. According to Filingim et al.17 and 
Bartley et al.18 women are more sensitive to 
pain than men. In this study, there was no 
statistically significant difference between 
the two groups with respect to gender or age.

In our study, the mean pain scale with 
VAS assessment at 2 hours post extubation 
in the control group was 7.83 ± 0.57 and the 
treatment group was 5.83 ± 0.71. Statistically, 
there were significant differences between the 
two groups. From the results, it was found 
that the pain scale of patients given ketamine 
infiltration in peritonsillar pillar had a lower 
mean VAS than of patients without infiltration 
either 2 hours or 24 hours postoperative. This 
study is in accordance with Honarmand19 
which found that the pain scale of patients 
who were given two doses of pre-incisional 
ketamine infiltration was lower than the 
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control group (the group which was given 
normal saline infiltration) without significant 
side effects. Ketamine is a drug commonly 
used for pre-anesthesia induction. This drug 
has a strong analgesic effect. Ketamine has 
central and peripheral effects. If ketamine was 
given by local or topical infiltration it will 
cause higher tissue concentration compared to 
systemic administration and has a low affinity 
and slow absorption into the blood circulation. 
With this, it is hoped that the anesthetic effect 
will last longer and avoid high levels in the 
blood.20

Local infiltration of ketamine inhibits 
the peripheral canal of sodium, calcium, and 
potassium. Besides, by giving locally the 
function of ketamine as glutamate N-methyl-
d-aspartate (NMDA) receptor blockers will 
also reduce pain. Glutamate receptors are also 
found at the nerve endings, and inflammation 
response and tissue damage will cause an 
increase of glutamate release at the primary 
afferent nerve end.21 

At 24 hours post extubation the mean 
VAS of control group was 3.58 ± 0.51, 
whereas in the treatment group the VAS 
value was 2.83 ± 0.57. Statistically, there 
were significant differences between the 
two groups. Honarmand19 found that local 
infiltration of ketamine  post tonsillectomy 
could have analgesic effects for up to 24 
hours post tonsillectomy. Sonbaty et al.22 

conducted a study of post tonsillectomy 
patients by dividing patients into 4 groups, 
those who  were given ketamine, meperidine, 
meperidine plus bupivacaine, and ketamine 
plus bupivacaine. They found that the pain 
scale of patients with ketamine infiltration 
was lower than the patients which were given 
meperidine, whereas those given ketamine 
infiltration mixed with bupivacaine had 
lower pain scales than those of ketamine, 
meperidine, and meperidine mixed with 
bupivacaine group.

Khademi et al.15 who conducted a study 
comparing the VAS of post tonsillectomy 

patients by providing intravenous ketamine 
and local infiltrated ketamine found that 
local infiltrated ketamine was more effective 
in reducing pain without side effects such 
as nausea and vomiting. Erhan et al.23 
found that there were significant differences 
in pain scale between administration of 
ketamine infiltration and normal saline in post 
tonsillectomy patients.

Cho et al.24 conducted a meta analysis 
of the administration of  ketamine in post 
tonsillectomy children by evaluating pain and 
drug side effects. They found that intravenous 
ketamine and local infiltration both reduced 
the post tonsillectomy pain scale, but local 
infiltration was more effective in reducing 
pain and had a longer effect than intravenous 
administration, which was 6-24 hours.

Management of pain in post tonsillectomy 
patients is very important to prevent 
complications such as secondary bleeding, 
infection, shorten the length of hospitalization 
and speed up the patient to start normal 
activities. In children, post tonsillectomy pain 
will cause odynophagia, lack of food intake, 
dehydration, nausea, vomiting, bleeding 
and secondary infections. Alhamarneh et 
al.25 found that the occurrence of secondary 
bleeding was more significant in patients who 
received inadequate analgesics, therefore 
adequate administration of analgesics was 
important to prevent secondary bleeding. 
Sonbaty et al.22 found that the length of stay of 
patients who were given ketamine infiltration 
was shorter than that of meperidine or 
meperidine mixed with bupivacaine, and there 
was no significant difference between those 
receiving ketamine infiltration and ketamine 
bupivacaine mixture.

This study showed differences of pain 
scale, both in the control group and in the 
treatment group. In the treatment group the 
pain scale ranged from 5 to 7. In the control 
group the pain scale ranged from 7 to 9. 
Many factors affect the assessment of the 
pain scale, the literature mentioned surgery 
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technique, age, gender, indications of surgery, 
psychological state of patients, and genetic 
factors. Zagolsky et al.26 compared post 
tonsillectomy pain based on tonsillectomy 
indications, found that the pain scale of 
patients with recurrent tonsillitis was lower 
than patients with other tonsillectomy 
indications. In his study, all samples were 
adults with the same techniques and operators.

According to the American Academy 
of Otolaryngology-Head & Neck Surgery 
(AAO-HNS), Paracetamol is effective for 
treating post tonsillectomy pain,27 but in our 
study, it appears that the pain scale of patients 
who received Paracetamol infusion without 
being given ketamine infiltration is still quite 
high, with the highest VAS value of 8. 

Based on SNARS, the pain scale of   
postoperative inpatient should be maintained 
below 4. From this study, it was seen that 
the use of local ketamine infiltration in 
peritonsillar anterior pillar could be an 
alternative for post tonsillectomy pain 
management combined with other analgesics. 
However, local infiltration of ketamine has 
not been able to reduce the pain scale to the 
maximum. Thus, local administration of 
post tonsillectomy ketamine infiltration still 
requires additional analgesics.

From some literatures, it is known 
that the administration of a combination of 
ketamine with other local analgesics showed 
better results in suppressing the pain scale 
post tonsillectomy and will prolong the 
effect of drug in tissue. Therefore, further 
research is needed by using a combination 
of ketamine and other local anesthetics for 
the management of post tonsillectomy pain. 

It can be concluded from this study that 
the pain scale in control group was severe pain 
at 2 hours and mild pain at 24 hours   post 
tonsillectomy. The pain scale in the treatment 
group was moderate pain at 2 hours and mild 
pain at 24 hours post tonsillectomy. There 
was a local infiltration effect of ketamine on 

the post tonsillectomy pain scale where the 
VAS value of the treatment group is lower 
at 2 hours and at 24 hours post extubation 
compared to the control group. Statistically, 
there were significant differences between 
the two groups.   
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