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ABSTRACT

Objective: The aim of the study is to compare the operative time and degree of post-operative pain in children who underwent a tonsillectomy 
using different energy doses of bipolar cautery and to specify the most appropriate energy dose.
Materials and Methods: Patients included in the study were allocated to three groups with 20 in each and each group underwent the operation 
with 20, 30 and 40 watt energy doses of bipolar cautery. Operative time was recorded for each patient. The Wong-Baker FACES pain rating Scale 
(WBS) was used in the post-operative period for each patient and the pain severity of the patients was evaluated at post-operative 30th min, 1st, 
6th, 24th hours and 10th day. The operative times and pain severity of the patients were compared thereafter.
Results: A significant difference was not detected between the groups in which 20, 30 and 40 watt bipolar cautery was used (p>0.05). A significant 
difference was not detected between groups with regard to pain scores at post-operative 30th min, 1st, 6th, 24th hour and 10th day (p>0.05).
Conclusion: We have compared groups with regard to post-operative pain and operative time according to energy dose of bipolar cautery and 
detected no statistically significant difference in tonsillectomies conducted with different energy doses. Therefore we consider that energy dose 
should be as low as possible in tonsillectomies conducted with bipolar cautery.
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INTRODUCTION

The tonsillectomy is one of the most common surgeries 
performed in otorhinolaryngology clinics, especially in 
children with recurrent tonsillitis and tonsil hypertrophy (1-3). 
Although there are different surgical techniques for carrying out 
a  tonsillectomy, the determinant factor on which technique 
to perform is the incidence of complications that may occur 
during and after the surgery (1). Cold dissection, monopolar and 
bipolar cautery dissection, harmonic scalpel tonsillectomy and 
coblation tonsillectomy are the methods used in tonsillectomy 
(2). The common purpose of all these techniques is to reduce 
the complications of surgery, shorten the operation time, and 
increase the comfort and safety of the patient (4). Among 
these methods, bipolar cautery is the most commonly used 

(1). Bipolar cautery is an important technique in terms of less 
intraoperative blood loss and shorter operation time (5, 6).

Postoperative pain is the most worrying problem in patients 
undergoing tonsillectomy (2). Pains usually lasting longer than 
1 week can be seen (3). There are pharmacological and surgical 
approaches for pain reduction.(2) Bipolar cautery can cause 
tissue damage due to high heat that can reach 400-600°C (2, 
3). Therefore, it is important to perform the operation with 
a low energy dose. There are conflicting results in terms of 
postoperative pain in previous studies conducted using low 
and high energy (3).

The aim of this study was to compare the operation time and 
the degree of postoperative pain in children having undergone 
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tonsillectomy using different energy doses of bipolar cautery 
and to determine the most appropriate energy dose.

PATIENTS AND METHODS

For this prospectively planned study, approval was obtained 
from Ataturk University Faculty of Medicine Clinical Research 
Ethics Committee with number of B.30.2.ATA.0.01.00 / 58. 
60 children aged between 3-15 years who were evaluated 
in Erzurum Regional Training and Research Hospital in 
Otorhinolaryngology Clinic and who decided to undergo 
tonsillectomy between the dates of February 2018 – May 
2018 were included in the study. Written informed consent was 
obtained from the parents of the patients for the operation. 

Patients with known bleeding disorder, chronic disease, 
suspected hematological malignancy, peritonsillar abscess 
history, acute upper respiratory tract infection, drug allergy 
and acute tonsillitis were excluded from the study. Patients 
were questioned as to their use of aspirin. Preoperative 
whole blood count, prothrombin time (PT) and activated 
thromboplastin time (aPTT) were tested routinely. The patients 
were divided into three groups of 20 patients and the groups 
were operated on using 20, 30, and 40 watts of bipolar cautery 
(Covidien ValleyLab Force Fx Electrosurgical Generator, Instant 
ResponseTM Technology, USA), respectively. The operations were 
performed under endotracheal general anesthesia. 3-5 mg/kg 
sodium thiopental and 0.6 mg/kg rocuronium bromide were 
used for anesthesia induction. Anaesthesia was maintained 
with 1-2% sevoflurane after intubation. Intravenoz (iv) 1 mg/
kg methylprednisolone was given prior to surgery. 

A bilateral tonsillectomy was performed using a bipolar cautery 
device with the dissection method. A bipolar cautery device 
was used for intraoperative and postoperative bleeding control 
and the surgery was completed. Intraoperative 10 mg/kg iv 
paracetamol was given to patients. 30 mg/kg amoxicillin/
clavulanic acid and 10 mg/kg paracetamol were given 
through orally and initiated at the postoperative 2nd hour 
and maintained every 8 hours for 1 week. The patients were 
discharged from the hospital at the postoperative 24th hour 
and a check was performed on the postoperative 10th day. 
The operations were performed by 2 surgeons using the same 
method on 10 patients in each group. The operation time was 
recorded for each patient. The pain status of the children was 
evaluated by using the “Wong-Baker Faces Pain Rating Scale” 
(Figure 1) for each patient after the surgery at the 30th minute, 
1st, 6th, 24th hours and on the 10th day. In the Wong-Baker Scale, 
according to the children’s facial expression 0 ‘no pain’ and 5 
‘most severe’  were recorded as pain conditions (7). 

Statistical analysis

SPSS 17.0 (IBM Corporation, Chicago, NY, USA) program was 
used for statistical analysis. The distribution of the data was 
checked by the Shapiro-Wilk test. The one-way ANOVA test 
and post hoc Tukey test were used for the analysis of the 
quantitative data while the Chi-square test was used for the 
analysis of the categorical data. For all analyses, p<0.05 was 
considered statistically significant.

RESULTS

Of 60 patients included in the study, 31 were male and 29 were 
female. The ages of the patients in the groups where 20 watts, 30 
watts and 40 watts bipolar cautery were used for the operation 
were 6.3±2.3, 7.3±2.8 and 7.5±3.7, respectively. There was no 
significant difference in terms of age and gender between the 
three groups (p>0.05). When the operation time was examined, 
the mean operation time using 20 watts, 30 watts or 40 watts 
bipolar cautery was determined to be 11.9±4.4, 12.3±4.7 and 
11.9±3.8, respectively. It was observed that use of 20 watts, 
30 watts or 40 watts bipolar cautery did not make a difference 
significantly in terms of operation time (p>0.05). 

When the postoperative pain scores of the patients were 
examined, according to the Wong Baker scale, the pain scores 
of the patients who had undergone surgery with 20 watts, 30 
watts and 40 watts of bipolar cautery at the postoperative 
30th minute were determined to be 2±1.1, 1.8±0.8, 1.7±0.8, 
respectively. It was determined to be 1.1±0.9, 1.4±0.9, 1±0.9 
at the postoperative 1st hour, respectively. It was found to 
be 0.3±0.5, 0.7±0.5, 0.4±0.6 at the postoperative 6th hour, 
respectively. It was detected to be 0.1±0.3, 0.3±0.5, 0.2±0.5 
at the postoperative 24th hour, respectively. It was determined 
to be 0 for all degrees at the postoperative 10th day. There was 
no significant difference between the three groups in terms of 
pain scores of the postoperative 30th minute, 1st hour, 6th hour, 
24th hour and 10th day (p>0.05) (Table 1).

DISCUSSION

The tonsillectomy is one of the most frequently performed 
surgeries worldwide (1). All surgical techniques have their 
advantages and disadvantages (4). Bipolar cautery tonsillectomy 
is a safe operation method (1). An ideal tonsilectomy should 
be short, intraoperative bleeding and postoperative pain 
should be minimal and it should allow the patient to return 
to daily activities in a short time (4, 8). Despite the frequency Figure 1: Wong-Baker Faces Pain Rating Scale

Table 1: Comparison of postoperative pain conditions 
according to the Wong Baker Scale

30th min 1st hour 6th hour 24th hour 10th day

20 watt 2±1.1 1.1±0.9 0.3±0.5 0.1±0.3 0

30 watt 1.8±0.8 1.4±0.9 0.7±0.5 0.3±0.5 0

40 watt 1.7±0.8 1±0.9 0.4±0.6 0.2±0.5 0

p >0.05 >0.05 >0.05 >0.05 >0.05

https://www.somatechnology.com/Valleylab-Force-Fx-P1550.aspx
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of tonsillectomies, the ideal technique has not been found yet 
(9). The risk of bleeding increases due to vasodilator effect 
of anesthetic gases. For this reason, short operation time is 
important in terms of providing the use of less amount of 
anesthetic drugs and decreasing the morbidity rate in children 
(1, 10). Appropriate and rapid intraoperative bleeding control 
reduces the operation time. When the studies in the literature 
were examined, the operation time was observed to be shorter 
in the cauterization methods when compared to the cold 
techniques (1). Weimert et al. reported the mean operation 
time in unilateral tonsillectomy by monopolar cauterization and 
cold dissection tonsillectomy method to be 2.5 and 6 minutes, 
respectively (11). In our patients, the mean operation time in 
bilateral tonsillectomy was determined as 12.3 on average. 

Pain after a tonsillectomy is an important problem (12). 

Pharmacological and surgical approaches are important in 
reducing pain (2). Cold dissection tonsillectomy is the most 
commonly used surgical technique in combination with 
traditional and bipolar cautery method (4, 13). Although there 
is less tissue damage in cold techniques when compared to 
other electronic methods, the results of studies on this issue 
are still controversial (2). In some studies, it has been indicated 
that cold dissection and bipolar cautery dissection are not 
different in terms of postoperative pain (11, 14-16). In other 
studies, it has been revealed that there is less pain in the cold 
dissection method (9, 17). On the contrary, there is also a study 
indicating that there is less pain in bipolar cautery dissection 
(18). For this reason, there is no method that can be said to 
be certainly more advantageous in terms of postoperative 
pain. In this study, the Wong-Baker scale was used to evaluate 
postoperative pain. Previously, this scale was also used in the 
evaluation of pain after tonsillectomies in children (13).

The use of bipolar cautery is important in terms of reducing 
intraoperative and postoperative bleeding (1). In some studies, the 
risk of postoperative bleeding was indicated to be higher in hot 
methods. On the contrary, there are also studies demonstrating 
that bipolar cautery method is more effective and safer than 
cold techniques (13). The most common serious complication 
after tonsillectomy is late-term bleeding and it is seen in 2-4% 
of patients (4). No early- and late-term bleeding was observed 
in any of our patients. The sample size selected in this study was 
insufficient to compare bleeding rates between the groups. 

The applied diathermic energy dose is calculated in watts (1). 
In tonsillectomies, the cauterization dose applied is between 
6-50 watts for performing surgical procedures and providing 
hemostasis (19). A high dose of bipolar cautery is especially 
important in terms of pain, delayed wound healing, changes 
in the sensitive branches of glossopharyngeal and vagal nerve 
and tissue damage (20). The tonsillectomy is usually performed 
due to recurrent tonsillitis, and in recurrent tonsillitis, fibrosis 
occurs in the tissues, which was true for our patients. In 
addition, the vascular structures providing nutrition to the 
tissues are damaged due to the fact that 400-600°C energy is 
applied to the tissues with bipolar cautery (1). In this regard, 
the British Association of Otorhinolaryngology and Head & 

Neck Surgery  has recommended the use of as low energy as 
possible for dissection and hemostasis during a tonsillectomy 
(21). It is recommended to use a low energy dose, however, the 
time when energy is applied is also important because if the 
time increases, more thermal energy and electrical energy are 
transferred to the tissues, and as a result, more tissue damage 
occurs.(1) According to our study, since the use of different 
energy doses did not differ in terms of postoperative pain and 
operation time, the dose of energy used should be as low as 
possible. Results supporting our results have also been found 
in the study conducted by Hyun Chang and J.Hun Hah (2).

In this study, we compared the bipolar cautery method in 
terms of pain and operation time according to the applied 
energy dose. In conclusion, we determined that there was 
no statistically significant difference in terms of operation 
time and postoperative pain in tonsillectomies using different 
energy doses. Therefore, we believe that the dose of energy 
used should be as low as possible in tonsillectomies performed 
using bipolar cautery.
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