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ABSTRACT

Introduction: Tonsillectomy is the most commonly performed surgeries in otolaryngology. Despite the evolution in 
surgical and anaesthetic techniques, pain and bleeding are still the most important surgical complications.  This study 
was done to compare the pain and bleeding following tonsillectomy using monopolar and bipolar cautery techniques 
in our population. Methods: It was a prospective, longitudinal study done over a period of one year at Gandaki Medical 
College, Pokhara, Nepal. Total 45 patients who underwent tonsillectomy by either monopolar or bipolar cautery were 
included in the study and assessed for postoperative pain and haemorhage. The data was entered in Microsoft Excel and 
further analysis done by statistical package for the social sciences 16.0. The association of variables was be tested by Chi 
square test and p-value of less than 0.05 was considered significant. Confidence interval was be kept at 95%. Results: 
Out of the 45 patients who underwent tonsillectomy, 35.5% were males and 64.5% were females. The age of patients 
varied from 16 to 60 years. Mean age of the patients was 27.5 years. Fourty percent of the total patients underwent 
tonsillectomy by monopolar cautery whereas 60% patients were operated by bipolar cautery. No statistically significant 
difference was found between the two groups regarding age, sex ratio, postoperative pain and bleeding. Conclusions: 
Both monopolar and bipolar cautery are equally effective methods of tonsillectomy in terms of postoperative pain and 
haemorrhage.
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INTRODUCTION

Tonsillectomy is one of the most common surgical procedures in 
the world and also the most common in otolaryngology.¹,² The first 
description in literature mentions tonsillectomy performed by Aulus 
Cornelius Celsus, by using his fingernail.1 Over the past decade, 
progress in surgical and anesthetic techniques for tonsillectomy 
has resulted in faster surgeries with fewer complications.3 Despite 
the evolution though, pain and bleeding after tonsillectomy remain 
important surgical complications.2-4

Control of hemorrhage during tonsillectomy, has always been 
the prime concern for the otorhinolaryngologist to minimize the 
morbidity and mortality.5 Monopolar and bipolar diathermy are 
both used to ensure hemostasis post tonsillectomy.6 Tonsillectomy 
with a monopolar cautery allows minimal blood loss and a short 
operating time because simultaneous bleeding control and tissue 
dissection are possible. However, it is reported to cause relatively 
more severe post-operative pain and delayed wound healing than 
conventional cold tonsillectomy. These complications are due to the 
thermal tissue damage caused by temperatures that reach 300°C. 
The bipolar cautery selectively cauterizes the area between the 
prongs thereby reducing the amount of tissue damage.7



JGMC-N | Volume 15| Issue 01 |  January-June 2022 page 29

Original Research Article Monopolar versus bipolar cautery in tonsillectomy

Although very commonly performed, there is dearth 
of literature regarding these common complications 
following tonsillectomy in our population. This study was 
done to compare the postoperative pain and bleeding 
following tonsillectomy using monopolar and bipolar 
cautery techniques.

METHODS

This was a prospective, longitudinal conducted over a 
period of 12 months from April 2017 to March 2018 in 
the department of ENT & HNS at Gandaki Medical College, 
Pokhara, Nepal.  Ethical clearance was taken from the 
institutional review committee before initiating the 
study. Sample size was calculated by convenient sampling 
technique keeping the minimum sample size as 30. All the 
patients above the age of 15 years with recurrent attacks 
of tonsillitis fulfilling the paradise criteria8 were included 
in the study.  Patients with acute attacks of tonsillitis, 
bleeding disorders, quinsy, tonsillar hypertrophy causing 
obstructive sleep apnoea symptoms and tonsillar mass 
were excluded. All the surgeries were done under general 
anaesthesia using either monopolar or bipolar cautery 
techniques based on surgeons’ preference. Altogether 45 
patients who fulfilled the above criteria were enrolled. 
Patients were divided into two groups based on the 
surgical technique used. All the patients were kept on 
the same antibiotics (I/V amoxicillin-clavulanic acid 
in appropriate dosage) and analgesics (I/V ketorolac) 
postoperatively. Patients were explained about the surgical 
procedure and their enrollment in the study and informed 
consent taken. Parent’s consent was taken for patients 
less than 18 years of age. All the patients were assessed 
for two complications:  pain on the first postoperative day 
(24 hours after surgery) and bleeding (reactionary and 
secondary). Pain was assessed 24 hours after surgery using 
a graduated scale from 1 to10 with mild pain considered 
as 1 to 4, moderate pain as 5 to 7 and severe pain as 8 to 
10. Reactionary bleeding was defined as any bleeding that 
occurred within 24 hours after surgery and secondary 
hemorrhage as any bleeding that occurred after 24 hours 
of surgery. Patient’s demographic details, pain score after 
24 hours of surgery and presence or absence of bleeding 
were noted in a proforma. The data thus obtained was 
entered in Microsoft Excel and further analysis done by 
SPSS 16.0. The association of variables was be tested by Chi 
square test and p-value <0.05 was considered significant. 
Confidence interval was be kept at 95%

RESULTS

Out of the 45 patients (n) who underwent tonsillectomy, 
16 (35.5%) were males and 29 (64.5) were females as 

shown in table 1. 

Table 1: Summary of results (n=45)

Monopolar 
Cautery

Bipolar 
Cautery 

Total (n) p-value

Number of patients  18 (40%) 27 (60%) 45 (100%)

Age (Years)

Range 16-60 16-54

Mean 29.94±10.07 25.96±9.21 0.519*

Age Group
 (Years)
16-20 2 4 6 (13%)

21-40 15 21 36 (80%)

41-60 1 2 3 (7%)

Sex

Male 6 (38%) 10 (62%) 16 (36%) 0.528§

Female 12 (41%) 17 (59%) 29 (64%)

Ratio 0.5 0.58

Pain Scale 

    Mild (1-3) 0  5  5 (11%)  0.153§

    Moderate (4-6) 10 12               22 (49%)

    Severe (7-10) 8 10              18 (40%)

* Independent t-test        § Chi-square test

The age of patients varied from 16 to 60 years; 6 (13%) 
patients were in the age group of 16 to 20 years, 36 (80%) 
patients were in the age group of 21 to 40 years and three 
patients (7%) were in the age group of 41 to 60 years. Mean 
age was 27.5 years. Around 18 patients (40%) underwent 
tonsillectomy by monopolar cautery whereas 27 patients 
(60%) were operated by bipolar cautery.

Out of the 45 patients, 5 (11%) complained of mild pain, 
22 (49%) had moderate pain and 18 (40%) had severe 
pain on the first postoperative day. In patients operated 
by monopolar cautery, 10 (55%) had moderate pain and 
8 (44%) had severe pain whereas in patients operated 
through bipolar cautery, 5 (19%) had mild pain, 12 (44%) 
had moderate pain and 10 (37%) had severe pain.

One patient had reactionary bleeding (bipolar group) 
and was managed in ward by applying pressure with 
adrenaline-soaked gauge in the tonsillar fossa. Similarly, 
one patient had secondary hemorrhage (bipolar group) 
on the 5th postoperative day and had to be taken to the 
operation theatre and bleeder on the inferior pole of the 
right tonsillar fossa was cauterized. There were no cases 
of postoperative bleeding in the monopolar cautery group. 
No statistically significant difference was found between 
the two groups regarding age, sex distribution and pain.

DISCUSSION

The two most common post-operative complications 
following tonsillectomy are haemorrhage and pain hence 
most of the studies tend to focus on these issues.9-10 
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In our study, the mean age group in the monopolar 
dissection group was 25.96±9.21 years and 29.94±10.07 
years in the bipolar diathermy group. Both the groups had 
the maximum number of patients in the age group of 21 
to 40 years. Although the number of females were more in 
both the groups, no statistically significant difference was 
found in any of these parameters.

This study didn’t include the peadiatric age group as the 
pain scores would be less reliable. The mean age group and 
gender distribution is in concordance with the study by 
Baek et al.11 where the mean age group was 24.4 years, and 
the number of female patients was more than the males 
(female: male = 50:42).

To the patient, post-operative pain is the most significant 
subjective symptom. If associated with oral stasis, this will 
predispose to infection with further increase in pain and an 
enhanced risk of secondary haemorrhage.12 In a study by 
Akiellah et al.13, it was found that the adjacent constrictor 
muscle appeared remarkably undamaged during 
tonsillectomy by monopolar cautery when compared to 
the side where the tonsillectomy was performed by bipolar 
method. The reduced tissue damage also correlated with 
the postoperative pain scores as well as the reduction in 
degree of eschar formation. On the contrary, Khan et al.14 

reported less pain in the bipolar diathermy group in their 
study. In this study, similar findings were noted in both 
the groups with respect to post-operative pain. This could 
be due to the use of VAS (Visual Analogue Score) system, 
which although statistically meaningful, is a subjective 
tool. Hence, owing to the pain threshold which may vary 
with every individual, we found similarities in both the 
groups. Probably a larger study size and various other 
pain scores may help in better evaluation of the degree 
of pain in future studies. However, all diathermy-based 
techniques inevitably damage adjacent normal soft tissues. 
Monopolar dissection using a fine diathermy needle allows 
sharp dissection and reduces collateral tissue damage. 
The use of bipolar diathermy excision has also become 
popular because it reduces intra-operative blood loss. In 
one study, it was found that the use of a monopolar cautery 
was not associated with additional risk of reactionary or 
secondary hemorrhage.12 Another study found that the 
advantage with bipolar cautery over monopolar is that 
bipolar cautery selectively cauterizes the bleeding tissue 
as the impact size of the burn is 0.5 mm as compared to 5 
mm impact area of monopolar diathermy.15 In this study, 
there was no post-operative bleeding in the monopolar 
cautery group. In the bipolar cautery group, one patient 
had reactionary hemorrhage and one patient developed 
secondary hemorrhage on the 5th post-operative day. The 

difference between the two groups was not statistically 
significant.

The limitation of this study apart from the small sample 
size is that this study didn’t take into consideration 
factors such as surgical time which can cause increased 
postoperative pain due to exposure to electrocautery for a 
larger duration. Another limiting factor to be considered is 
the subjectivity of pain assessment. Surgery performed by 
different surgeons could also be a limitation of this study.

CONCLUSIONS

The pain scores as well as postoperative bleeding were 
comparable in both monopolar and bipolar cautery 
group with no statistically significant difference found. 
Therefore, both the techniques seem to be equally effective 
for tonsillectomy in terms of post-operative pain and 
hemorrhage.
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