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Impact of Coblation Versus Electrocautery on Acute Post-Operative
Outcomes in Pediatric Tonsillectomy
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Objective: Based on previous studies in the pediatric population, it remains unclear whether there is a difference in post-
operative pain between two widely used tonsillectomy techniques: coblation and bovie electrocautery. This large prospective
study investigates whether postoperative pain scores differ between these two surgical techniques for tonsillectomy.

Methods: Prospective, non-randomized study of children aged 2–8 enrolled in a randomized controlled trial of single-
dose intravenous acetaminophen for pain associated with adenotonsillectomy. Included procedures occurred between October
2012 and June 2015 at a tertiary referral center. Only patients whose operations exclusively used coblation or electrocautery
and who required postoperative admission for extended observation were included. Follow-up period was the length of inpa-
tient stay. Patients and nurses who recorded the pain scores were blinded to the tonsillectomy technique.

Results: A total of 183 patients were included: 117 coblation cases and 66 electrocautery cases. Pain scores in the
surgical recovery unit and pain scores after admission to the floor unit were not significantly different between coblation and
electrocautery, either before or after adjustment for patient age, body mass index, intravenous acetaminophen use, and sur-
geon. There was also no difference in length of stay, readmission rate, or post-tonsillectomy hemorrhage.

Conclusions: Coblation and electrocautery tonsillectomy are associated with similar post-operative pain scores in the
recovery and inpatient units in the pediatric population. As coblation is costlier, the results of this study may affect which tool
is used by otolaryngologists from a cost–benefit perspective.
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INTRODUCTION
Tonsillectomy is one of the most common pediatric

surgical procedures performed by otolaryngologists. It is
estimated that 530,000 tonsillectomies are performed
each year in children under 15 years of age.1 A variety of
surgical methods for performing tonsillectomy are avail-
able to surgeons, with coblation and electrocautery being
two of the most commonly used methods.

Coblation (radiofrequency ablation) is a relatively
new method of performing tonsillectomy that utilizes
bipolar radiofrequency to create current through a saline
medium. When saline particles are ionized, this energy is

transferred to the molecular bonds that make up tissue,
resulting in ablation. From a technical standpoint, the
benefit of coblation over electrocautery lies in the signifi-
cant temperature reduction that allows tissue ablation to
be achieved at temperatures between 40�-70 �C, while
electrocautery reaches more than 400 �C.2 Due to the
lower temperatures of coblation and thus less heat dissi-
pation into surrounding tissue, patients operated on with
this technique have been reported to have reduced
pain.3–7

Pain control is one of the most important factors con-
sidered in tonsillectomy. Post-operative pain can continue
for up to 2 weeks and can lead to decreased oral intake
and dehydration requiring hospital readmission.8 There
have been several studies comparing pain outcomes with
coblation versus conventional methods of tonsillectomy,
particularly electrocautery. Results within pediatric popu-
lations have varied greatly, with some studies reporting
better pain control after coblation as compared to
electrocautery,4–7 while other studies, including Cochrane
reviews, have found no significant difference.9–13 Addition-
ally, Jones et al. found a small but statistically significant
difference in pain scores, but suggested that the difference
was not clinically significant and that neither method is
superior with regard to postoperative pain.10

As the literature remains unclear on whether cobla-
tion results in significantly improved postoperative pain
control in the pediatric population, additional large pro-
spective studies are necessary. We aimed to compare
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postoperative pain after coblation versus electrocautery
tonsillectomy in a large prospective cohort of children.

METHODS

Design
This was a prospective, single-blind, non-randomized

study of participants enrolled in a randomized controlled
trial investigating the analgesic effect of single dose intra-
venous acetaminophen in pediatric patients undergoing
adenotonsillectomy.14 The study protocol and consent
form were approved by Nationwide Children’s Hospital
Institutional Review Board. Children aged 2 to 8 years of
age were recruited for the study from October 2012 to
June 2015. Patients with the diagnosis of sleep disor-
dered breathing or obstructive sleep apnea were included
in the study and were required to have at least 6–8 hours
of continuous pulse oximetry monitoring in the postopera-
tive period. The exclusion criteria of the primary
randomized controlled trial were: American Society of
Anesthesiologists (ASA) physical status classification ≥4,
known allergy to acetaminophen or opioids, chronic opioid
usage, comorbid renal or hepatic disease. In addition, for
the present analysis, patients whose surgeons used a
technique other than coblation or electrocautery or used
more than one surgical technique were excluded.

Anesthetic Regimen
All patients received a standardized weight based

anesthetic regimen that is outlined in the parent study.13

Surgical Procedure
All surgeries were performed by 1 of 7 pediatric fel-

lowship trained board-certified otolaryngologists, all of
whom used only coblation or electrocautery during the
study period, except for one surgeon who used both
methods. All surgeons had substantial experience with
their method of choice. Total, or extracapsular, tonsillec-
tomy was performed by standard technique for both cobla-
tion (Evac 70 Plasma Wand, Smith & Nephew, Cordova,
Tennessee) and electrocautery. For coblation settings,
“ablate” was set to 7 and “coagulate” was set to 3. For elec-
trocautery, coagulation was set to 20 W. Postoperative
pain medication in the form of fentanyl 0.5 mcg/kg was
given in the post anesthesia care unit (PACU).

Outcome Measures
Pain in the post-anesthesia care unit (PACU) was

assessed by the Faces, Legs, Activity, Cry, Consolability
Scale (FLACC) scale that rates pain on a numeric scale
from 0 to 10.15 Pain was assessed at time points 0, 5,
15, 30, and 60 minutes in the PACU. Patients with
FLACC scores less than 4 did not receive pain medication.
Poor pain control was defined as a pain score greater than
or equal to 4. Therefore, patients with FLACC scores of at
least 4 received fentanyl 0.5 mcg/kg every 10 minutes as
needed. Pain scores were further assessed at the time of

arrival to the inpatient floor unit and at additional time
points throughout the inpatient stay, which ranged from
1–3 days. Pain on the inpatient floor unit was assessed by
either the FLACC scale or Wong-Baker FACES scale,
which also ranges from 0 to 10.16 Pain control medications
used on the inpatient floor unit included Tylenol (acet-
aminophen), Motrin (ibuprofen), Lortab (hydrocodone/acet-
aminophen), and Oxycodone. Total pain medication used
on the floor unit was also recorded.

Statistical Analyses
All statistical analyses were performed with Statisti-

cal Analysis System (SAS) version 9.4 (SAS Institute Inc.,
Cary, NC). Pain scores were compared between surgical
technique groups using Mann Whitney U tests. Other
patient characteristics were compared between treatment
groups using chi square or Fisher exact tests as appropri-
ate for categorical variables and Mann Whitney U tests
for continuous variables. Finally, multivariable models
for numerical pain scores over time, postoperative pain
medication use, and extended length of stay (>1 night)
were fit. Numerical pain scores were analyzed using a
negative binomial mixed effects regression model with
patient-level intercepts. Quantities of postoperative pain
medications used were analyzed using median regression
models. Extended length of stay was analyzed using an
Firth penalized logistic regression model due to the small
number of patients with this outcome, P-values <0.05
were considered statistically significant.

RESULTS

Patient population
A total of 185 patients in the primary randomized

controlled trial met inclusion criteria; however, 2 patients
from the electrocautery group withdrew from the trial
prior to study completion and so were also excluded from
this analysis. Of the 183 remaining patients, 66 were in
the electrocautery group and 117 in the coblation group.
Patients ranged in age from 2 to 8 years, with median
ages of electrocautery and coblation patients of 4.3 and
4.8 years, respectively (Table I). This small age difference
was statistically significant (P = 0.03). Female patients
composed 52% and 46% of the electrocautery and cobla-
tion groups respectively (P = 0.49). BMI percentile did not
differ between groups (P = 0.84).

Other indications for tonsillectomy including chronic
tonsillitis and tonsillar hypertrophy did not differ
between the two surgical methods. Total surgical time for
procedures using electrocautery averaged 15 minutes,
while procedures using coblation took an average of
14 minutes (Table I). This difference was not statistically
significant (P = 0.30).

When pre-operative and intra-operative medication
usage was compared between groups, no significant dif-
ferences were found in the amounts of midazolam, mor-
phine, dexamethasone, or propofol used (Table I).
Patients in the coblation group, however, did tend to
receive more ondansetron.
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Pain Scores
There was no statistically significant difference in

pain scores at any time point in the PACU. Mean pain
scores for the electrocautery group at 0, 5, 15, 30, and
60 minutes in the recovery unit were 0.09, 0.33, 1.92,
2.85, and 1.74. Mean pain scores for the coblation group
at the same time points were 0.03, 0.51, 1.60, 2.27, and
1.32. Median pain scores were zero at all time points in
both groups. Differences in pain scores between electro-
cautery and coblation groups were not statistically signifi-
cant at any time point in the PACU (Table II).

Poor pain control in the PACU, defined as FLACC
score greater than or equal to 4, was used to determine
whether patients received pain medication in the recov-
ery unit (Table III). Poor pain control occurred in 36 of
66 patients (55%) in the electrocautery group and 62 of
117 patients (53%) in the coblation group. This outcome
was not statistically significant (P = 0.84).

First pain scores upon arrival to the inpatient unit
were not statistically significantly different between the

two groups. Pain scores were collected during the inpa-
tient stay, which ranged from 6 hours to 3 days, with all
but 5 patients admitted overnight. When each patient’s
maximum pain score across all time points was calcu-
lated, no significant difference was found between groups,
with the median of the maximum pain scores being 5 in
both groups (Table II). In both groups, 83% of patients
experienced poor pain control at some point during their
postoperative hospital stay (P = 0.94) (Table III). When
all pain scores were examined together in a single longi-
tudinal multivariable model, we found no difference in
average pain scores throughout the course of hospitaliza-
tion between groups (Table IV).

Pain Medication Use
There was no significant difference in the amount of

fentanyl given in the PACU to either group (P = 0.07).
However, we did find significant differences in the amount
of pain medication taken on the floor unit (Table III). Total
Tylenol or Motrin taken on the unit was significantly
higher in the electrocautery group (P < 0.001), while total
Lortab was significantly higher in the coblation group
(P = 0.008). The choice of pain medication prescribed var-
ied significantly according to the surgeon who performed
the procedure. When these differences in medication use
between groups were adjusted for the surgeon in median
regression models, they became non-significant (P > 0.75).

Length of Stay
The average time spent in the PACU after coblation

or electrocautery tonsillectomy was 30 and 35 minutes
respectively (P = 0.52) (Table III). Total length of time
spent in the hospital ranged from 6 hours to 3 days,
with no significant difference between the two groups
(p = 1.00). When length of stay was evaluated as a dichot-
omous outcome (>1 night vs ≤1 night), there was also no
difference between groups either before or after adjust-
ment for age, BMI, intravenous Tylenol use, and surgeon
(Tables III and V).

TABLE I.
Characteristics of patients by tonsillectomy surgical technique.

Electrocautery (N = 66) Coblation (N = 117) P

Age (years) 4.3 (3.5–5.6) 4.8 (3.9–6.0) 0.03

Female gender 34 (51.5%) 54 (46.2%) 0.49

BMI percentile 39.7 (19.3–71.5) 48.4 (13.0–73.7) 0.84

Race 0.56

Caucasian 42 (63.6%) 82 (70.1%)

African American 14 (21.2%) 23 (19.7%)

Other race or multi-racial 10 (15.2%) 12 (10.3%)

Surgical indication (other than SDB/OSA)

Chronic tonsillitis � adenoiditis 11 (16.7%) 30 (25.6%) 0.16

Tonsillar/adenotonsillar hypertrophy 54 (81.8%) 89 (76.1%) 0.37

Duration of operation (minutes) 15 (12–19) 14 (12–18) 0.30

Medians and interquartile ranges are shown as appropriate. P values are from Mann Whitney U tests, chi square tests, or Fisher exact tests as appropriate.
BMI percentiles for age were calculated using year 2000 CDC growth curves.

TABLE II.
Pain scores by group in the post-anesthesia care unit (PACU) and

inpatient unit.

Electrocautery
(N = 66)

Coblation
(N = 117) P

Time in PACU

0 min 0 (0–0) 0 (0–0) 0.68

5 min 0 (0–0) 0 (0–0) 0.43

15 min 0 (0–5) 0 (0–2) 0.34

30 min 0 (1.5–5) 0 (0–5) 0.13

60 min 0 (0–3) 0 (0–2) 0.17

At time of arrival to inpatient
unit (N = 172)*

0 (0–0) 0 (0, 0) 0.71

Maximum pain score across
all time points

5 (6–8) 5 (6–8) 0.55

*Only 172 out of 183 patients had pain scores reported at the time of
arrival to the inpatient unit.

Medians and interquartile ranges are shown. P values are from Mann
Whitney U tests.
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Readmissions
Data on readmissions to the hospital within 14 days

of surgery were retrospectively collected. There was no
significant difference in readmission rates between the
groups (P = 0.94) (Table III). Additionally, we examined
reasons for readmission. We found that 2 out of
66 patients (3.0%) who underwent coblation tonsillectomy
had post-tonsillectomy hemorrhage (PTH) versus 4 out of
117 (3.4%) patients who underwent electrocautery tonsil-
lectomy (P = 0.95). The remaining causes for readmis-
sions were related to dehydration.

DISCUSSION
Coblation and electrocautery are two of the most

commonly used methods of tonsillectomy. Otolaryngolo-
gists consider many factors when choosing a surgical
technique for tonsillectomy, but the patient’s postopera-
tive pain is a primary concern. Post-operative pain can
continue for up to 2 weeks and can lead to decreased oral

intake and dehydration requiring hospital readmission.8

Despite many prospective studies comparing these
methods to determine which one causes less post-
operative pain, there is not a clear consensus.4–7,9–13

Temple and Timms authored a commonly cited study
that showed a significant reduction in pediatric pain
scores with coblation especially as time progressed after
surgery.7 Since that study, there have been many studies
comparing coblation versus conventional methods of ton-
sillectomy. Noordzij and Affleck showed a small but stati-
cally significant average difference in pain scores over a
2 week post-operative follow-up period in adult tonsillec-
tomy patients who received coblation vs. electrocautery.
However, when individual postoperative days were exam-
ined, differences were significant only up to postoperative
day 3.3 Parsons et al. showed a significant difference in
pain scores in children across a 10-day period but did not
compare daily scores.5 Jones et al. reported statistically
significantly lower pain scores in coblation patients only
on postoperative day 0, but the authors suggested that
the small difference they detected was not clinically
significant.10 Shah et al. reported similar pain scores,
morphine consumption, and time to return to normal

TABLE III.
Outcomes by tonsillectomy surgical technique.

Electrocautery (N = 66) Coblation (N = 117) P

Poor pain control 55 (83.3%) 97 (82.9%) 0.94

Total postoperative Fentanyl in PACU (mcg) 0 (0–0) 0 (0–0) 0.07

Tylenol or Motrin taken on unit (mg) 160 (0–480) 0 (0–0) <0.001

Total hydrocodone-acetaminophen taken on unit (mg) 5.1 (3.2–6.9) 5.7 (4.8–7.5) 0.008

Time spent in PACU (minutes) 35 (12–49) 30 (10–50) 0.52

Stayed in hospital >1 night 5 (7.6) 11 (9.4) 0.79

Readmissions 3 (4.5%) 6 (5.1%) 0.94

Post-tonsillectomy hemorrhage 2 (3.0%) 4 (3.4%) 0.95

Poor pain control was defined as any post-op pain score ≥ 4/10. P values are from a Fisher exact test for LOS, a chi square test for pain control and Tylenol
taken on unit, and Mann Whitney U tests for total postoperative opioids and time spent in the PACU. Readmission data was retrospectively collected over a
period of 14 days following surgery.

TABLE IV.
Multivariable model for pain scores over time.

Variable
Percentage difference in average pain
score during hospitalization (95% CI) P

Age (1 year increase) 6.0 (−1.2, 13.7) 0.10

BMI percentile (10%
increase)

1.9 (−1.4, 5.2) 0.26

Surgeon 0.45

1 71.7 (−33.0, 340.0)

2 36.5 (−46.9, 250.9)

3 25.0 (−39.7, 158.9)

4 17.8 (−42.8, 142.3)

5 −12.8 (−60.2, 91.3)

6 2.7 (−53.3, 126.1)

7 ref

IV Tylenol −8.6 (−25.6, 12.2) 0.39

Electrocautery −21.9 (−57.2, 42.4) 0.42

Numerical pain scores were analyzed using a negative binomial mixed
effects regression model with patient-level intercepts. Independent variables
included age, BMI, surgeon, technique, and IV Tylenol.

TABLE V.
Multivariable model for length of stay >1 night.

Variable Odds ratio (95% CI) P

Age (1 year increase) 1.4 (1.0, 2.1) 0.07

BMI percentile (10% increase) 1.1 (1.0, 1.4) 0.11

Surgeon 0.74

1 2.5 (0.0, 333.4)

2 1.1 (0.0, 127.0)

3 2.4 (0.1, 80.5)

4 1.2 (0.0, 35.3)

5 2.8 (0.1, 122.9)

6 8.8 (0.1, 727.5)

7 ref

IV Tylenol 2.1 (0.8, 5.8) 0.16

Electrocautery 1.6 (0.1, 46.5) 0.77

Extended length of stay (> 1 night) was analyzed as a dichotomous
variable using a Firth penalized logistic regression model.
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function with coblation and electrocautery in pediatric
tonsillectomy patients.9

Due to varied findings in these previous studies, we
sought to determine whether coblation was associated
with lower post-operative pain scores compared to
electrocautery at our institution. In the parent RCT
study, the main objective of that study was to determine
whether intravenous acetaminophen affected postopera-
tive outcomes which included PACU pain scores, PACU
opioid consumption, length of PACU stay, and time to
first analgesic on the inpatient ward. None of these post-
operative outcomes were affected by the single dose of IV
acetaminophen.14

Despite not showing a significant difference in pain
scores while children were recovering from tonsillectomy
in the hospital, we did show differences in the amount of
pain medication used on the inpatient floor only. However,
our results do not clearly point to one method requiring
more pain medication than the other. While opioid usage
was significantly greater in the coblation group, non-opioid
medication usage was greater in the electrocautery group.
These results are difficult to interpret because the choice
of pain medication prescribed varied significantly accord-
ing to the surgeon who performed the procedure. Pain
medication given on the inpatient unit was based on sur-
geon preference and experience with specific pain medica-
tions. Despite these preferences, the rater was blinded to
both the surgeon and tonsillectomy technique in each case.

An alignment between the surgeon’s surgical technique
preference and pain medication preference strongly con-
founded this finding. Of note, when the differences in medi-
cation use between groups were adjusted for the surgeon in
median regressionmodels, they became non-significant.

Since this study was conducted, our institution has
implemented a standardized inpatient pain regimen consist-
ing of scheduled weight-based ibuprofen and acetaminophen
in alternating doses. Opioids are now only given for inade-
quate pain control after patients have failedfirst line therapy.

Given the findings of our study and other studies
that have shown no significant difference in pain between
these techniques, we ask the question of whether the cost
of coblation can be justified.9–13 As health care costs shift
from insurance companies to hospitals and physicians,
physicians must become more accountable for the costs
of their decisions, including equipment.17 Meier
et al. revealed that OR costs and supplies were responsi-
ble for the greatest variation in total costs for tonsillec-
tomy, accounting for 31.9% and 15.6% of total costs,
respectively.18,19 The variation in supply costs ranged
from $4 to $491 and was directly related to the instru-
ment used. Instrument prices range from a few dollars
for electrocautery to over two hundred dollars for cobla-
tion.12,19,20 The total cost of tonsillectomy ranged from
$1150 to over $1800, and tonsillectomies using electro-
cautery consistently cost less than average while those
using coblation cost more.18

In addition to supply costs, OR costs, which are driven
by procedure time, are a significant contributor to total ton-
sillectomy costs.18 Some studies have shown that coblation
takes significantly more time to complete.3,5,9 However,
Meier et al. did not find a correlation between shorter

operative times and lower total costs, concluding that
shorter operative times do not overcome differences in sup-
ply costs.18,19 Additionally, our study showed similar
lengths of operative time between electrocautery and cobla-
tion, taking on average 15 and 14minutes, respectively.

It is becoming more imperative that physicians be
aware of the financial costs of their decision-making.
Their clinical and surgical decisions have significant
impacts on growing health care costs. Excess costs are
increasingly identified and scrutinized in the current era
of health care reform, with changes in the reimbursement
system rapidly occurring. Reimbursements have begun
shifting from a fee-for-service system to a bundled pay-
ment system, in which hospitals are reimbursed for a sin-
gle episode of care rather than individual visits and
procedures. In a bundled payment system, a single epi-
sode of care would include the surgery as well as all post-
operative care, including consultations and treatment for
complications.20,21 While this payment system does not
currently include pediatric tonsillectomy, common surgi-
cal procedures in orthopedic, cardiac, and bariatric fields
have fallen under a bundled payment system adopted by
the Centers for Medicare and Medicare Services
(CMS).16,21–23 Additionally, insurance companies have
shown interest in moving to this type of system.22 Consid-
ering that tonsillectomy is the second most common pedi-
atric surgery and ninth costliest procedure with one of
the greatest levels of cost variation across institutions, it
is feasible to assume that the costs of tonsillectomy sur-
gery will be evaluated with greater scrutiny in the future
and may soon become part of a bundled payment system
used by Medicaid and other health care insurers.1,24

Additionally, our institution’s Accountable Care Organi-
zation provides additional financial incentive to reducing
the costs of procedures for Medicaid insured children.

There were notable limitations to this study. One
limitation was the confounding effect of surgeon on the
relationship between tonsillectomy technique and postop-
erative inpatient pain medication use. At the time of this
study, there were differences in pain medication prefer-
ence depending on the surgeon. However, our institution
has since adopted a uniform protocol. Another limitation
of this study was the length of time over which pain
scores were collected post-operatively. Because we col-
lected pain scores only during the patients’ hospital stay,
we do not know whether coblation or electrocautery sig-
nificantly affected pain scores beyond the acute post-
operative period. However, we were most interested in
studying this acute post-operative period because poor
pain control may result in delays in moving patients from
the PACU to the inpatient unit or discharging the patient
from the inpatient unit to home. These delays in care
take up additional time and resources, ultimately leading
to an increase in costs. Our study showed no significant
difference in total time spent in the post-anesthesia or
inpatient units between coblation and electrocautery.

CONCLUSIONS
Coblation and electrocautery for pediatric tonsillec-

tomy were associated with similar post-operative pain
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scores in the post-anesthesia recovery and inpatient
units.
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