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Background: Surgical removal of the primary lesion is a common treatment for chronic tonsillitis, 
recurrent tonsillitis, and tonsillar hypertrophy, and is the most widely performed surgery in 
otorhinolaryngology. With the development and progress of medical science and technology, the methods 
of tonsillectomy have gradually diversified, and it is of great significance to seek the best tonsillectomy 
method. This meta-analysis explored the advantages and disadvantages of coblation tonsillectomy (CT) and 
electrocautery tonsillectomy (ET). 
Methods: The keywords “coblation”, “radiofrequency ablation”, “electrocautery”, and “tonsillectomy” were 
used to search the PubMed, Embase, Cochrane library, Clinicaltrials.gov, and Google Scholar databases, 
and randomized controlled trials (RCTs) of the 2 procedures since the establishment of the database were 
included. After screening and bias risk assessment, a meta-analysis was performed using Stata 16.0 software. 
Results: A total of 10 articles met the inclusion criteria and entered the final meta-analysis. There were 
1,056 participants, including 547 patients who underwent CT and 509 patients who underwent ET. There 
was no significant difference in the operation time between CT and ET [standard mean difference (SMD) 
=0.39, 95% CI: –0.35 to 1.13, Z=1.044, P=0.296]. CT resulted in less intraoperative blood loss than ET (SMD 
=–2.62, 95% CI: –4.83 to –0.41, Z=–2.322, P=0.020). The postoperative pain score of CT was less than ET, 
but the difference was not statistically significant (SMD =–0.28, 95% CI: –0.58 to 0.01, Z=–1.866, P=0.062). 
CT resulted in less time to return to normal diet after surgery than ET, and the difference was statistically 
significant (SMD =–0.36, 95% CI: –0.60 to –0.12, Z=–2.918, P=0.004). 
Discussion: CT resulted in less intraoperative blood loss and faster postoperative recovery than ET, 
but there was no significant difference in operation time, postoperative pain, and the incidence rate of 
postoperative complications between the 2 groups.
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Introduction

Chronic tonsillitis is caused by the repeated attack of 
acute tonsillitis. The infection of pathogenic bacteria such 
as Streptococcus and Staphylococcus in tonsils causes 
the inflammation of palatine tonsils. Chronic tonsillitis, 
recurrent tonsillitis, and tonsillar hypertrophy are frequently-
occurring diseases in otorhinolaryngology. If not treated in 
time, they may cause respiratory, swallowing, and language-
related dysfunction. Recurrent inflammation may also cause 
serious complications such as rheumatic heart disease and  
nephritis (1). There are surgical and non-surgical methods 
for the treatment of tonsillitis, for patients with recurrent 
acute inflammation, peritonsillar abscess, excessive 
hypertrophy of tonsils and ineffective non-surgical 
treatment, surgical treatment is recommended (2). With the 
development and progress of medical science and technology, 
the methods of tonsillectomy have gradually diversified. 
At present, the most commonly used methods include 
coblation tonsillectomy (CT), electrocautery tonsillectomy 
(ET), conventional cold dissection tonsillectomy (CCDT), 
ultrasonic scalpel tonsillectomy (UST), and thermal welding 
tonsillectomy (TWT) (3). ET and CT are currently 
the most promising surgical methods used in clinical  
practice (4). ET heats tissue when it comes in contact 
with the body through the high-frequency high-voltage 
current generated by the active electrode tip, which 
separates and coagulates the tissue, thereby performing both 
cutting and hemostasis (5). However, a previous study (6)  
concluded that the high-frequency electrotome has a deep 
heat penetration effect, which results in greater direct and 
indirect damage to the tissue and greater postoperative pain 
in patients. CT is a technology that has gradually emerged 
in recent years, which uses the energy of low-temperature 
plasma RF to remove the tissue at a lower temperature 
(40–70 degrees), so as to avoid damage to the tissue, thereby 
reducing postoperative pain and shortening postoperative 
recovery time (7). A study by Lee et al. (8) has reported the 
clinical efficacy and safety of CT and ET by meta-analysis, 
however, the study did not distinguish between pediatric 
and adult patients, and the quality of the literature was poor. 
Therefore, this study included higher quality randomized 
controlled trials (RCTs) to explore the best current 
tonsillectomy method, providing a basis for clinical decision-
making. We present the following article in accordance 
with the PRISMA reporting checklist (available at https://
gs.amegroups.com/article/view/10.21037/gs-21-832/rc).

Methods

Criteria for literature inclusion in the study

Literature type
The included studies were RCTs limited to the English 
language. All non-RCTs or controlled clinical trials (CCTs) 
were excluded.

Participants
Children or adults diagnosed with chronic tonsillitis, 
recurrent tonsillitis, or tonsillar hypertrophy causing 
dyspnea scheduled to undergo surgical tonsillectomy were 
included. Participants under 18 years of age were classified 
as pediatric patients and those over 18 years of age were 
classified as adult patients.

Description of interventions
This study includes at least 2 groups of patients undergoing 
tonsillectomy, that is CT and ET. Other patients were 
also included, namely those undergoing UST, TWT, and 
CCDT, while patients undergoing other tonsillectomy 
procedures were not included in the statistics.

Outcome indicators
(I) Intraoperative indicators: operation time, intraoperative 
blood loss. (II) Surgical efficacy indicators: postoperative 
pain score, postoperative time to return to normal diet, 
postoperative complications. In order to reduce the possible 
heterogeneity caused by different pain scoring criteria, 
we only included literature which used the Visual Analog 
Scale (VAS). Due to the different pain conditions of the 
patients at different time points after surgery, we only 
collected the data at 1 day after surgery. Postoperative 
complications included nausea and vomiting, bleeding, 
infection, dehydration, and other complications. The 
included studies were required to contain 1 or more of the 
above 2 indicators, and should be able to provide data, also 
the data were reported as mean value and standard deviation 
for statistics. For studies reporting outcome indicators in 
statistical figures, we could not collect the data for summary 
analysis.

Search strategy and literature identification

Literature was searched using the PubMed, Embase, 
Cochrane library, Clinicaltrials.gov, and Google Scholar 
databases from database establishment to September 
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2021. The search keywords were as follows: [coblation/
radiofrequency ablation]  AND [electrocautery]  AND 
[tonsillectomy].

Literature screening and data extraction

After literature retrieval, Endnote X9 software was used for 
unified management. After duplicate studies were excluded 
by the software, 2 researchers independently completed the 
screening of the included studies. Irrelevant articles were 
excluded by reading the title and abstract. After obtaining 
the original text and data, studies were further screened. If 
there was a conflict of opinion between the 2 researchers, 
a 3rd researcher was consulted to resolve the difference of 
opinion.

The 2 researchers independently extracted data 
including:

(I) Basic information of the literature: title, first 
author, corresponding author, publication time, 
name of publication, and contact address.

(II) Basic characteristics of the study: total number of 
samples, number of groups (the number of cases 
in the experimental group and the control group), 
number of samples in each group, and surgical 
methods (specific steps of CT and ET).

(III) Basic characteristics of participants: participant age, 
gender, BMI, ethnicity, and disease type.

(IV) Surgical data: amount of fentanyl used, amount 
of Tylenol or Motilium taken, operation time, 
intraoperative blood loss, and length of stay in the 
emergency room.

(V) Results: Postoperative pain, time to return to 
normal diet, time to return to normal activity, 
readmission rate, postoperative complications, days 
of postoperative analgesic tablets, and tonsillar 
healing rate.

If no data was provided in the study but there was a data 
address link, the data were obtained based on the link. If 
there was no data at all, the original author was contacted to 
obtain the data. If the data could not be obtained, the study 
was excluded.

Literature bias and quality evaluation analysis

Quality assessment and grading were performed according 
to the Cochrane Collaboration’s Handbook of Systematic 
Reviewers. For level A, all quality evaluation criteria, namely 
random sequence generation, allocation concealment, blind 

method, withdrawal or loss to follow-up, intention analysis, 
and baseline conditions, were met. For level B, any one or 
more of the quality evaluation criteria was only partially 
satisfied (or unclear). For level C, any one or more of the 
quality evaluation criteria was completely unsatisfied.

Statistical analysis

Effect size
Continuous var iables  ( intraoperat ive blood loss , 
postoperative pain score, operation time, time to return to 
normal diet after operation) were assessed using standard 
mean difference (SMD) and its 95% CI. P<0.05 indicated 
that the result was statistically significant. 

Heterogeneity analysis
The analysis was performed using Stata 16.0 and forest plots 
were used to present the analysis results. The heterogeneity 
of the studies was analyzed using I2 and Q calibration, 
where I2>50% or P<0.1 indicated that the heterogeneity was 
statistically significant. 

Model selection
If the heterogeneity test determined that the difference 
between studies was not statistically significant, the fixed-
effects model was used to obtain the combined effect value. 
If heterogeneity among studies was considered, the source 
of heterogeneity was analyzed first to determine whether a 
random-effects model should be used. 

Publication bias analysis
Publication bias was represented using funnel plots. 

Heterogeneity survey and sensitivity analysis
Heterogeneity was investigated in groups, and sensitivity 
analysis was performed using the Influence Analysis tool 
provided by Stata 16.0.

Results

Literature search results and screening process

A total of 1,223 articles were initially found in this search. 
After screening, a total of 10 studies met the criteria and 
were included in the final meta-analysis. These 10 studies 
involved a total of 1,056 participants, including 547 
patients who received CT and 509 patients who received 
ET. Figure 1 shows the literature search results and 
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Figure 1 Literature screening flow chart.
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screening process.

Basic characteristics of the included literature

The basic characteristics of the included literature are 
shown in Table 1.

Bias risk assessment of the included literature

As shown in Table 2, all studies compared the baseline 
characteristics between the experimental group and the 
control group, and the diagnostic criteria and baseline 
remained consistent. The blind method was described 
in all studies, allocation concealment was described in 

studies (9) and (13) only, and the blind method (single 
blind or double-blind) was described in all studies. A 
description was provided for patients who were blinded 
in all studies.

Meta-analysis results

Operation time 
A total of 7 studies reported the operation times of the 2 
operations (both in min). The effect size was expressed by 
SMD. The homogeneity test results were I2=95.0% and 
P<0.0001. Random effects model analysis showed that there 
was no significant difference in the operation time between 
CT and ET (SMD =0.39, 95% CI: –0.35 to 1.13, Z=1.044, 
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Table 1 Basic characteristics, patient characteristics, surgical methods, and outcome indicators of the included literature

Author Year Region Number of cases (E/C) Patient type Disease type Outcome indicators

Lin et al. (9) 2019 Ohio, USA 117/66 Child CT + TH (a) (b) (d) (e) 

Hong et al. (10) 2013 Seoul, Korea 40/40 Adult N/A (a) (b) (c) (e) 

Tan et al. (11) 2006 Singapore 29/38 Adult RT (b) (c) 

Noordzij et al. (12) 2006 Ohio, USA 40/40 Adult TH (a) (f) 

Parker et al. (13) 2011 USA 40/40 Child CT + TH + RT (b) (c) (e) 

Magdy et al. (14) 2008 Egypt 20/20 Adult RT (a) (f) 

Chang et al. (15) 2005 CA, USA 52/49 Child TH (a) (b) (f) 

Wilson et al. (16) 2009 NY, USA 53/53 Child N/A (a) (b) (c) (e) 

Prussin et al. (17) 2021 Utah, USA 112/118 Child N/A (b) (c) (e) 

Stoker et al. (18) 2004 USA 44/45 Child TH (a) (b) (c) 

Outcomes: (a), operation time; (b), postoperative pain score; (c), postoperative normal diet time; (d), readmission rate; (e), postoperative 
complications; (f), intraoperative blood loss. NA, not available; E/C, experimental group/control group; CT, chronic tonsillitis; TH, tonsillar/
adenotonsillar hypertrophy; RT, recurrent tonsillitis.

Table 2 Risk of bias assessment and quality grading based on the Cochrane Handbook for the Evaluation of Randomized Interventions

Study
Random sequence 

generation
Allocation 

concealment
Blind method

Lost to  
follow-up

Intention-to-
treat analysis

Baseline 
comparison

Quality 
evaluation level

Lin et al. (9) Described Not clear Single-blind Described Not used Similar data Level B

Hong et al. (10) Described Described Single-blind Described Not used Similar data Level A

Tan et al. (11) Described Described Double-blind Described Not used Similar data Level A

Noordzij et al. (12) Described Described Single-blind Described Not used Similar data Level A

Parker et al. (13) Described Not clear Double-blind Described Not used Similar data Level B

Magdy et al. (14) Described Described Double-blind Described Not used Similar data Level A

Chang et al. (15) Described Described Double-blind Described Not used Similar data Level A

Wilson et al. (16) Described Described Double-blind Described Not used Similar data Level A

Prussin et al. (17) Described Described Double-blind Described Not used Similar data Level A

Stoker et al. (18) Described Described Single-blind Described Not used Similar data Level A

P=0.296).
The studies were further divided into 2 subgroups 

according to the type of patients (adult or pediatric). 
The results showed that the internal heterogeneity of 
the pediatric group was I2=41.2% and P=0.165, while the 
internal heterogeneity of the adult group was I2=97.9% and 
P<0.0001, as shown in Figure 2.

Intraoperative blood loss 
There were 3 studies (12,14,15) that reported the 

intraoperative blood loss of the 2 operations (both in mL). 
The effect size was expressed by SMD. The homogeneity 
test results were I2=96.9% and P<0.0001. Random effects 
model analysis showed that the intraoperative blood loss 
using CT was less than that of ET, and the difference was 
statistically significant (SMD =–2.62, 95% CI: –4.83 to 
–0.41, Z=–2.322, P=0.020), as shown in Figure 3.

Postoperative pain score
A total of 7 studies reported the postoperative pain of 
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–5                                                                             0
NOTE: Weights are from random-effects model

Study (year) Effect (95% CI) Weight

%

Noordzij JP et al. [12] (2006)

Magdy EA et al. [14] (2008)

Chang KW et al. [15] (2005)

Overall, DL (I2=96.9%, P=0.000)

–4.75 (–5.61, –3.88)

–2.26 (–3.06, –1.46)

–0.91 (–1.33, –0.50)

–2.62 (–4.83, –0.41)

32.81

33.05

34.14

100.00

Figure 3 Comparison of intraoperative blood loss between the 2 procedures.

Figure 2 Comparison of operation time between the 2 procedures.

patients following the 2 kinds of surgeries (all studies 
used the VAS scale). The effect size was expressed by 
SMD. The homogeneity test results were I2=76.9% and 
P<0.0001. The random effects model analysis showed 
that the postoperative pain score of CT was less than 
that of ET, but the difference was statistically significant 
(SMD =–0.28,  95% CI:  –0.58 to 0.01,  Z=–1.866, 
P=0.062).

The literature was further divided into 2 subgroups by 
patient type (adult or pediatric), and the results showed that 
there was heterogeneity within pediatric patients, as shown 
in Figure 4.

Time to return to normal diet after surgery
A total of 6 studies reported the time to return to normal 
diet (both in days) for the 2 surgeries. The effect size 
was expressed by SMD. The homogeneity test results 
were I2=55.1% and P=0.049. The random effects model 
analysis showed that the time to return to normal diet 
after CT was less than that after ET, and the difference 
was statistically significant (SMD =–0.36, 95% CI: –0.60 
to –0.12, Z=–2.918, P=0.004).

The studies were further divided into 2 subgroups 
according to the type of patients (adults or pediatric). 
The results showed that the internal heterogeneity of the 
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Figure 4 Comparison of Visual Analog Scale scores for intraoperative pain between the 2 procedures.

pediatric group was I2=0% and P=0.727, while the internal 
heterogeneity of the adult group was I2=70.6% and P=0.065, 
as shown in Figure 5.

Postoperative complications
One study (9) reported 2 types of postoperative bleeding, 
coblation (3%) and electrocautery (3.4%), and there was 
no significant difference between the 2 groups (P>0.05). It 
was reported in another study (17) that there were 6 cases 
of bleeding, 2 cases of vomiting, 3 cases of dehydration, and 
a total of 17 cases (15.2%) of complications after coblation, 
while there were 2 cases of bleeding, 3 cases of vomiting, 
2 cases of dehydration, and a total of 20 cases (16.9%) of 
complications after electrocautery. There was no significant 
difference in the incidence rate of total complications 
between the 2 groups (P>0.05). No complications were 
reported in other studies.

Heterogeneity investigation

In the analysis of operation time and time to return to 
normal diet after surgery, the study was divided into the 
pediatric group and adult group. There was no internal 
heterogeneity in the pediatric group, but there was high 
heterogeneity in the adult group. Thus, the age of the 
patients was an important source of heterogeneity. In 

addition, the disease type of patients (those with tonsillitis, 
inflammatory patients who had recurrence after the 
operation, patients with tonsillar hypertrophy) was also a 
source of heterogeneity.

Sensitivity analysis

In the sensitivity analysis of operation time, the results of 
7 studies had similar distribution on both sides and good 
stability, as shown in Figure 6.

Analysis of publication bias

The funnel plot of operation time showed that the 
distribution of the left and right sides in 7 studies was 
basically symmetrical, indicating no significant publication 
bias, as shown in Figure 7.

Discussion

Tonsillectomy is an important method for the treatment 
of tonsillitis. Different surgical methods have different 
operation times and amounts of intraoperative bleeding, 
which has a great impact on postoperative pain, the control 
of complications, and therapeutic effects (19). In this study, 
a total of 10 RCTs on the comparison between CT and ET 
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–1                                          0                                           1

–0.36 (–0.60, –0.12) 100.00

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Patients type and study (year) Effect (95% CI) Weight

%

Adults

Hong SM et al. [ 10] (2013)

Tan AK et al. [11] (2006)

Subgroup, DL (I2= 70.6%, P=0.065)

Children

Parker NP et al. [13] (2011)

Wilson YL et al. [16] (2009)

Prussin AJ et al. [17] (2021)

Stoker KE et al. [18] (2004)

Subgroup, DL (I2= 0.0%, P=0.727)

Heterogeneity between groups: P=0.154

Overall, DL (I2=55.1%, P=0.049)

0.26 (–0.18, 0.70)

–0.36 (–0.84, 0.13)

–0.04 (–0.64, 0.57)

–0.55 (–1.00, –0.11)

–0.61 (–1.00, –0.22)

–0.51 (–0.77, –0.25)

–0.29 (–0.71, 0.13)

–0.50 (–0.68, –0.32)

15.28

13.72

29.00

15.05

17.17

22.69

16.09

71.00

Figure 6 Sensitivity analysis.

Figure 5 Comparison of time to return to normal diet after surgery between the 2 procedures.

were screened. The study results showed that compared 
with ET, CT could significantly reduce intraoperative blood 
loss and postoperative rehabilitation time, but there were no 
significant differences in the operation time, postoperative 
pain, and the incidence rate of postoperative complications 
compared with ET.

In this meta-analysis, 3 studies (9,10,12) reported that 
the time of CT surgery was longer than that of ET, and 
the pooled effect size showed that the time of CT surgery 
was longer, but the difference between the 2 was not 
statistically significant. Some studies (20) concluded that the 
electrosurgical knife used in ET surgery has a smaller blade, 
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smaller contact surface, and more precise control of energy 
and discharge direction than CT. Therefore, the operation 
is more convenient and quick, and the operation time is 
shorter. However, more clinical studies are needed to prove 
this.

In this study, the combined effect size of 3 studies showed 
that CT surgery resulted in less intraoperative blood loss 
than ET surgery. The tonsils are rich in blood vessels 
and can easily bleed during surgery. ET produces a large 
amount of thermal energy and high temperature. Through 
this electrothermal effect, the separation and coagulation of 
body tissues are realized, thus playing a role in cutting and 
hemostasis. However, during electrocoagulation hemostasis, 
scabs can easily form, resulting in weakened clarity of the 
surgical field (21). CT has a suction function. Cutting and 
hemostasis are completed almost simultaneously using the 
same blade while cutting. Due to the rapid hemostasis, the 
anatomical level of the surgical field is very clear, and a 
proficient operator can even achieve a completely bloodless 
operation, which significantly reduces the occurrence of 
intraoperative blood loss (22).

Pain is a common reaction after tonsillectomy. ET can 
burn the superficial tissue of the wound surface at a high 
temperature (usually >400 ℃) so as to separate the tissue. 
The burning effect may damage the deep tissue, resulting 
in local edema and release of inflammatory mediators, 
thus causing pain (23). Although CT can work at a low 
temperature (40–70 ℃), with less thermal damage and less 
local edema, it can also cause muscle and mucosal tears (24).  
Therefore,  there was no significant difference in 
postoperative pain between the 2 procedures.

The time (days) to return to normal diet and activity after 

surgery is an important efficacy indicator of tonsillectomy. 
In this study, the results of the combined effect showed 
that the postoperative recovery of CT surgery was faster 
than that of ET surgery, which may be related to the fact 
that CT results in less thermal damage to the surrounding 
tissues and forms a significant boundary between the 
coagulative necrosis area caused by radiofrequency ablation 
and the surrounding tissues. Therefore, the surgical trauma 
was smaller, the degree of postoperative local edema was 
mild, and recovery was faster.

The cost of surgery is also a factor to be considered. 
Some studies (25) compared the 2 costs of CT and ET. 
The results showed that the cost of ET surgery and 
intraoperative anesthesia time were significantly higher. 
However, this study didn’t include enough literatures for 
the analysis of these outcome indicators. These indicators 
can be analyzed in future studies.

In this study, factors that may significantly cause 
heterogeneity were excluded. For example, the pain 
scoring criteria used in each study were not uniform, and 
the data unit was not uniform with the reporting method. 
However, the final analysis results still showed that there 
was significant heterogeneity between the studies. After the 
study was divided into 2 subgroups of pediatric and adult 
patients, the heterogeneity disappeared in the pediatric 
group, indicating that the age of patients is an important 
source of heterogeneity which is related to differences in 
the physiological characteristics and tolerance of patients 
in different age groups. This meta-analysis showed that the 
application of CT in pediatric patients resulted in a shorter 
operation time and lower postoperative pain, but this needs 
to be confirmed by more controlled clinical trials.

All literature included in this study mentioned the 
random sequence generation method and blind method. 
Only 2 studies did not describe the allocation concealment. 
The quality of the literature was high. However, some 
indicators (such as intraoperative blood loss) were only 
included in few studies. Large sample size, multi-center, 
controlled clinical studies are still needed on this topic to 
provide stronger evidence.

Conclusions

In summary, CT resulted in less intraoperative blood loss 
and faster postoperative recovery than ET, but there was 
no significant difference in operation time, postoperative 
pain, and the incidence rate of postoperative complications 
between the 2 groups.
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Figure 7 Funnel plot of publication bias.
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