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Background and Objectives Optimal electrical power required for diathermy during ton-
sillectomy has not been determined. The aim of this pilot study was to evaluate and compare
surgical outcomes of using diathermy power settings at 15 watts (W) and 25W for monopolar
microdissection and bipolar hemostasis during tonsillectomy.

Subjects and Method  This prospective, single-center, single-blind, randomized study was
conducted on 92 patients who underwent 15W or 25W monopolar microdissection and bipolar
hemostasis for tonsillectomy. Operation times, post-operative pain severities, and rates of hem-
orrhage were compared between the 15W and 25W groups.
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Revised  August 31, 2016 tion duration for the 15W group was significantly longer than in the 25W group (18.5+6.11 ver-
Accepted  September 12,2016 sus 13.4+6.04 minutes, p<0.01). The rate of minimal hemorrhage (defined as an episode of
Address for correspondence bleeding not significant enough for hospital visitation) for the 15W group was significantly high-
Dong-Young Kim, MD, PhD er than for the 25W group (41.3% versus 20.5%, p<<0.05). No significant intergroup difference
Department of Otolaryngology- was observed between the rates of primary or secondary hemorrhage or postoperative pain
Head and Neck Surgery, scores.

gf‘lcg‘m Ijlt“il"mity Conclusion Twenty-five watt monopolar microdissection and bipolar hemostasis for tonsil-
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lectomy had a shorter mean operation time and a lower post-operative minimal hemorrhage
rate than 15W monopolar microdissection and bipolar hemostasis.
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Introduction late vessels quickly and easily, they can also cause pain and

inadvertent injury.” Some institutions recommend that sur-

Over the past 30 years, an increasing number of tonsillec-  geons use as little diathermy as possible, especially for dis-
tomies have been performed using “hot” electrosurgical  section or hemostasis,” as it is believed increased postopera-

)

techniques, and diathermy is among the most widely used."” tive pain associated with electrocautery is caused by thermal

Although diathermal instruments can cut tissues and coagu-  injuries to surrounding tissues.
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Lowe, et al.>” reported the risk of postoperative hemor-
rhage increases with diathermy power after tonsillectomy by
cold steel dissection and bipolar diathermy hemostasis, and
that the risk of hemorrhage is high, irrespective of diathermy
power settings used during tonsillectomy by diathermal dis-
section and hemostasis. The use of bipolar diathermy exci-
sion can reduce intra-operative blood loss, but inevitably dam-
ages adjacent soft tissues to some extent, and this inadvertent
injury is likely to increase post-operative pain. On the other
hand, monopolar microdissection, which uses a fine diather-
my needle, allows sharp dissection at low power levels and
reportedly causes less collateral tissue damage.”

The goal of this study was to identify appropriate diathermy
power settings for monopolar microdissection/bipolar hemo-
stasis during tonsillectomy. In addition, we conducted a de-
tailed analysis of relationships between diathermy power set-
tings and intraoperative times, rates of hemorrhage, and

postoperative pain severities.

Subjects and Method

Ethical approval and trial design
This prospective randomized clinical trial was conducted
after obtaining approval from the Institutional Review Board

(IRB) of a tertiary hospital (GIRBA2025). The study was de-
signed as single blind control trial. In particular, patients were
unaware of the power setting mode used for tonsillectomy.

Surgical indications

Indications for tonsillectomy included a history of recur-
rent tonsillitis (i.e., >6 severe episodes of tonsillitis during the
previous year or >3 severe episodes during the previous two
consecutive years) or tonsillar hypertrophy (Friedman tonsil
size 3 or 4) with obstructive sleep apnea (respiratory distur-
bance index >20 and oxygen saturation <80% as determined
by polysomnography). Patients aged less than 14 years old and
those with a known bleeding disorder, asthma, rheumatic
heart disease, unilateral tonsillar hypertrophy, or history of fe-
brile seizures or of peritonsillar abscess were excluded.

Patients

The initial target number for enrollment was 92. Minimal
hemorrhage was defined as any bleeding that stopped spon-
taneously without requiring a hospital visit. Prior chart re-
view showed some patients that underwent 15 watt (W) or
25W monopolar microdissection/bipolar hemostasis com-
plained of minimal hemorrhage (45% and 17%, respectively).
Using this data, the sample size of the present study was cal-
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Fig. 1. Flow diagram of the patients

participating in the trial.
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culated for a statistical power of 80% and a significance level
of 0.05. Patients were allocated to the 15W or 25W monopo-
lar microdissection/bipolar hemostasis groups (15 or 25W
groups) using randomization blocks (quadruple randomiza-
tion blocks) and the method detailed on the http:/www.ran-
domization.com website. Follow-up data was not available
for two patients in the 25W group because their post-opera-
tive care was undertaken at hospitals closer to their homes
(Fig. 1). The 92 study subjects (aged 15 to 40 years) underwent
tonsillectomy by an experienced attending single surgeon
from April 2011 to December 2013. All agreed to participate in
this study after being given a thorough explanation of the pro-
cedures involved.

Diathermy power settings

The 92 patients were equally and randomly allocated to the
two study groups. The surgeon recorded power settings used
for dissection and hemostasis. In addition, the surgeon used
the same type of diathermal instrument (ValleylabTM, Covi-
dien, Minneapolis, MN, USA) in only pure cutting mode of
monopolar electrosurgical pencils and bipolar diathermy for-
ceps. The power settings used were chosen to reflect the dis-
tribution of power settings commonly used during tonsillec-
tomy; that is, low’ or ‘high’ values settings. These values were
selected because there was no reason to suppose beforehand
that the risk of postoperative morbidity increased with unit
power. Values <25W or >15W were considered unrealistic
because they would have caused either excessive or insuffi-
cient dissection or had a coagulative effect.

Operation and surgical outcomes

Tonsillectomy by monopolar microdissection/bipolar he-
mostasis was performed under general anesthesia using oral
endotracheal intubation and a Mclvor mouth gag. Prophylac-
tic antibiotics were not prescribed. Intraoperative times were
recorded from the beginning of tonsillectomy until complete he-
mostasis had been achieved. Times were recorded in minutes.

Primary hemorrhage was defined as bleeding within 24
hours of surgery, and secondary hemorrhage was defined as
bleeding at more than 24 hours after surgery. Minimal hem-
orrhage was defined as any bleeding that stopped spontane-
ously without requiring a hospital visit. Patients were asked
to record any bleeding event on a daily check list for 2 weeks
after surgery. Minimal hemorrhage records were collected and
documented at 2-week follow-up visits. Postoperative pain was
assessed using a 0—10 point Visual Analogue Scale (VAS),

838

where 0 indicated “no pain” and 10 indicated “worst imagin-
able pain”. All patients were asked to record pain scores on
postoperative days 1, 3, 5, 7, and 14. Patients were discharged
on days following surgery in the absence of any severe com-
plication and followed-up one week later in a clinic. At 2-week
follow-up visits, postoperative pain score forms were collect-
ed and scores were documented. Postoperative complications
were also documented. A standardized pain control regimen,
that is, 1 mg/kg of codeine phosphate (maximum dose: 60
mg), 15 mg/kg of acetaminophen (maximum dose: 650 mg),
and 0.2 mg/kg of ketorolac tromethamine (maximum dose:
10 mg) every 8 hours by mouth, was used in all 92 patients.

Statistic analysis

Descriptive statistics are reported as proportions or means
with standard deviations. Intergroup differences between in-
traoperative times and postoperative pain severities were an-
alyzed using the t-test, whereas group hemorrhage rates were
analyzed using the chi-square test. Two-sided p values of <0.05
were considered statistically significant, and the statistical
analysis was performed using SPSS version 20 (SPSS Inc.,
Chicago, IL, USA).

Results

The ages of the 92 patients ranged from 15 to 40 years (mean
age 24.4 years) and all underwent surgery from April 2011
to December 2013. There were 42 males and 50 females. 15W
tonsillectomy was performed in 46 cases (the 15W group; 23
males, 23 females; mean age: 24.4 years) and 25W tonsillec-
tomy in 46 cases (the 25W group; 19 males, 27 females;
mean age: 24.4 years). Indications for tonsillectomy were chron-
ic tonsillitis (77.2%, n=71), chronic tonsillitis with obstructive
symptoms (14.1%, n=13), and tonsillar hypertrophy with ob-
structive sleep apnea (8.7%, n=8). 8 patients (8.7%) were of
Friedman grade 4, 27 (29.3%) grade 3, 34 (37.0%) grade 2, and
23 (25.0%) grade 1 tonsillar hypertrophy (Table 1).

Mean operation time was 18.5 (+6.11) minutes in the 15W
group and 13.4 (£6.04) minutes in the 25W group, and this
5.1 minute difference was highly significant (»p<0.01). In the
15W group, minimum and maximum operation times were
7 and 32 minutes, respectively, and corresponding values in
the 25W group were 7 and 38 minutes (Table 2).

In the 15W group, no primary postoperative hemorrhage
occurred, and in the 25W group, one patient (2.2%) experi-
enced primary postoperative hemorrhage during the night
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Table 1. Characteristics of patients

Power setting

fotal 15W (n=46) 25W (n=46) p value

Male (%) 42 (45.7) 23 (25.0) 19 (20.7) 0.40
Mean age (SD), yrs 24.4 (+£6.87) 24.4 (+7.39) 24.4 (+£6.39) 0.96
Tonsil size (%) 0.64

Friedman grade 1 23 (25.0) 10 (10.9) 13(14.1)

Friedman grade 2 34(37.0) 19 (20.7) 15(16.3)

Friedman grade 3 27 (29.3) 12 (13.0) 15(16.3)

Friedman grade 4 8(8.7) 5(5.4) 3(3.3)
Indication for surgery (%) 0.70

Chronic tonsillitis 71(77.2) 37 (40.2) 34 (37.0)

Chronic tonsillitis with obstructive symptoms 13 (14.1) 6(6.5) 7 (7.6)

Tonsillar hypertrophy with obstructive sleep apnea 8(8.7) 3(3.3) 5(5.4)

W: watts

Table 2. Intraoperative times for 15W and 25W monopolar dia-
thermy dissection and bipolar diathermy hemostasis

Range (minutes) Mean (SD) p value
15W (n=46) 7-32 18.5(+£6.11) <001
25W (n=46) 7—-38 13.4 (+£6.04)

W: watts

Table 3. Rates of primary, secondary, and minimal hemorrhage
for 15W and 25W monopolar diathermy dissection and bipolar dia-
thermy hemostasis

Power setting
15W 25W  pvalue
(n=46) (n=44)
Primary hemorrhage* (%) 0(0) 1(2.2) 0.16
Secondary hemorrhaget (%) 1(2.2) 2 (4.5) 0.44
Minimal hemorrhage* (%) 19 (41.3)  9(20.5) 0.03

=primary hemorrhage was defined as bleeding within 24 hours
of surgery, tsecondary hemorrhage was defined as bleeding
beyond 24 hours after surgery, fminimal hemorrhage was de-
fined as any negligible bleeding that stopped spontaneously
and did not require a hospital visit. W: watts

following surgery requiring surgical treatment; hemostasis
was performed by bipolar diathermy coagulation in an oper-
ation room. In the 15W group, secondary postoperative hem-
orrhage occurred in one patient (2.2%) on day 7 after surgery
requiring blood transfusion and hemostasis by bipolar dia-
thermy coagulation. In the 25W group, secondary postoper-
ative hemorrhage occurred in two patients on postoperative
days 5 and 7 (incidence 4.5%). One patient required surgical
treatment and bleeding in the other was stopped by gauze
compression and the local application of ice in our outpatient
clinic. Rates of primary and secondary postoperative hemor-
rhage were not significantly different in the two groups.
Minimal hemorrhage occurred in 19 patients in 15W group
and in 9 patients in 25W group, and thus, the 15W group had

Table 4. Postoperative pain scores for 15W and 25W monopolar
diathermy dissection and bipolar diathermy hemostasis at differ-
ent times after surgery

Mean (+SD)
15W (n=46)  25W (n=44)
517 (£2.32) 5.13(£2.25) 0.44
Postoperative day 3 5.16 (£2.07) 5.41 (+1.89) 0.62
Postoperative day 5 5.02(£2.53) 4.53(£2.18) 0.36
( (
( (

p value

Postoperative day 1

3.88 (£2.56) 3.73(£2.13) 0.98
1.05(+0.28) 0.81 (£0.13) 0.74

Postoperative day 7 +
Postoperative day 14 +

W: watts

a significantly higher minimal hemorrhage rate (p=0.03).
These minimal hemorrhages stopped spontaneously and did
not require a hospital visit (Table 3).

Group pain scores were obtained at 1, 3, 5, 7, and 14 days
postoperatively and compared. Pain scores were slightly high-
er in the 15W group on days 1, 5, 7, and 14, but differences
were not significant. On the other hand, mean pain score on
day 3 was non-significantly higher in the 25W group (p=0.62)
(Table 4). In patient population, the pain scores of patients
with chronic tonsillitis on days 1, 3, 5, 7, and 14 were signifi-
cantly higher than those with tonsillar hypertrophy regardless
of power setting, but these pain score differences were not sig-
nificant in the 15W group (Table 5).

Discussion

Tonsillectomy is a common surgery in ENT departments,
and its major complications are bleeding and pain, and thus,
procedural developments tend to target these two complica-
tions. Many surgeons try to reduce complications by using
anesthesia-based methods, antibiotics, blunt dissection, elec-
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Table 5. Postoperative pain scores for chronic tonsillitis and tonsillar hypertrophy after 15W or 25W monopolar diathermy dissection

and bipolar diathermy hemostasis at different times after surgery

. Mean (+SD)
Power setting = — = p value
Chronic tonsillitis Tonsillar hypertrophy

Postoperative day 1

15W 5.25 (+£2.35) (n=43) 3.66 (£1.15) (n=3) 0.26

25W 5.38 (+2.27) (n=39) 3.20 (+£0.44) (n=5) <0.01

15W+25W 5.32 (£2.30) (n=82) 3.37 (£0.74) (n=8) <0.01
Postoperative day 3

15W 5.27 (£2.08) (n=43) 3.66 (£1.15) (n=3) 0.17

25W 5.66 (£1.84) (n=39) 3.40 (£0.89) (n=5) <0.01

15W+25W 5.46 (£1.97) (n=82) 3.50 (£0.92) (n=8) <0.01
Postoperative day 5

15W 5.16 (£2.53) (n=43) 3.00 (+1.73) (n=3) 0.12

25W 4.76 (+2.18) (n=39) 2.60 (+£0.89) (n=5) <0.05

15W+25W 4,97 (£2.36) (n=82) 2.75(£1.16) (n=8) <0.01
Postoperative day 7

15W 4.02 (£2.56) (n=43) 1.66 (£1.15) (n=3) 0.09

25W 4.00 (+£2.06) (n=39) 1.60 (£1.34) (n=5) <0.01

15W+25W 4.01 (£2.32) (n=82) 1.62 (£1.18) (n=8) <0.01
Postoperative day 14

15W 1.06 (£0.25) (n=43) 0.66 (£0.57) (n=3) 0.30

25W 0.89 (+£0.30) (n=39) 0.20 (+0.44) (n=5) <0.01

15W+25W 0.98 (£0.29) (n=82) 0.37 (£0.51) (n=8) <0.01
W: watts

trocautery dissection, or others, and it has been reported blunt
dissection and thermal welding dissection are more effective
at reducing bleeding and pain than conventional cold dissec-
tion.”"”

Many have investigated relations between surgical meth-
ods and post-operative bleeding and pain, but in the present
study, we set out to determine whether post-operative mor-
bidity depends on the currents used for thermal welding dis-
section. In addition, several authors have compared postop-
erative bleeding and pain after ‘hot techniques’ or explored
and compared complications associated with the use of ther-
mal welding instruments, which can significantly reduce op-
eration times as compared with cold dissection.*” More re-
cently, studies have been undertaken to identify the most cost-
effective thermal welding techniques in terms of minimizing
complications. Radiofrequency ablation has the advantage of
promoting tonsillar fossa wound healing, but post-procedur-
al pain levels are not significantly different from those asso-
ciated with previously used techniques. Some have reported
that the argon laser can reduce operation times and intra-op-
erative blood losses, but no difference in post-operative bleed-
ing or pain was evident when it was compared with other
techniques.™"” Furthermore, it is worth adding that econom-
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ic factors and efficacy are relevant issues when radiofrequen-
cy ablation and argon laser tonsillectomy are compared.

Reducing post-tonsillectomy pain and morbidity while
maintaining the speed of surgery constitutes a long-standing
challenge. Over the past few years, a number of new devices
that reduce thermal injury have been used for tonsillectomy,"”
but electrocautery is still widely used because of its ease and
speed.”” The heat generated by passage of an electrical cur-
rent cuts tissues efficiently, but it can injure surrounding tis-
sues,'” although this could be minimized by reducing electri-
cal currents.

In the present study, the cohort consisted of 50 (54.3%) fe-
males and 42 (45.7%) males, which is similar to previously
reported gender distributions,”™® but not to that reported by
Vestergaard, et al.'”” in a Danish study, which included pedi-
atric cases. In the present study, patient ages ranged from 15
to 40 years (mean 24.4 years) and pediatric cases were ex-
cluded because pain scores and symptom records tend to be
unreliable.

Operation times were significantly different in the 15W
and 25W groups. In fact, the time required for 25W electro-
cautery was 28% shorter. However, a mean difference of 5.1
minutes in operating time is not clinically significant, although
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were this difference applied to longer procedures, meaning-
fully shorter operation times would be expected. In a study

1>

by Izny Hafiz, et al.,” operation times for cold dissection ton-
sillectomy and coblation tonsillectomy were 14.5 and 8.5
minutes, respectively, but unfortunately start and completion
times were not defined, and thus, electrocautery, cold dissec-
tion, and coblation tonsillectomy operative times could not
be compared.

The use of bipolar diathermy excision has become popular
because it reduces intra-operative blood loss. However, all
diathermy-based techniques inevitably damage adjacent nor-
mal soft tissues. Monopolar dissection using a fine diather-
my needle allows sharp dissection and reduces collateral tis-
sue damage, and in one study, it was found the use of a
monopolar needle was not associated with additional risk of
reactionary or secondary hemorrhage,” which suggests a com-
bination of monopolar needle dissection and bipolar hemo-
stasis might provide means of reducing intra-operative bleed-
ing and post-operative morbidity. Regarding rates of primary
and secondary hemorrhage, no significant difference was
observed between our two study groups (p=0.16 and 0.44,
respectively). All 92 study subjects underwent tonsillectomy
and no patient experienced a severe postoperative complica-
tion; in fact, all were discharged well one day after surgery.
Furthermore, the amount of estimated blood loss in both
groups was minimal (<10 mL; data not shown).

The minimal hemorrhage rate was significantly higher in
the 15W group than in the 25W group. Although bleeding
was negligible, bleeding causes patients to feel more uncom-
fortable during the healing process, and thus, bleeding ad-
versely affects patient satisfaction. However, in the present
study, no significant intergroup difference was observed for
primary or secondary hemorrhage rates. Calculation of the
sample size required for statistical significance based on the
results of the present study showed that 337 patients per group
would have been required to achieve 80% power to detect a
primary hemorrhage difference between the 15W and 25W
groups at a significance level of 0.05 using the chi-square test,
and that 960 patients per group would have been required to
detect a significant difference in secondary hemorrhage rates.
In the present study, the 15W and 25W groups contained 46
and 44 patients (two were lost to follow-up) and we only just
detected a significant difference in minimal hemorrhage rates
(p=0.03).

However, no significant intergroup difference was observed
between pain scores, which may have been due to the small

sample size, and thus, large-scale study would be needed to
confirm the presence of an intergroup difference. Postopera-
tive pain scales showed parallel longitudinal decreases in the
two groups. To achieve hemostasis only a minor tissue site
was burnt in each patient during bipolar diathermy. Further-
more, slough formation amounts were similar in the two
groups. Similar dissection areas from tonsillar fossa and
slough formation in the two groups would require similar heal-
ing process, and presumably result in similar pain scores. Al-
though the VAS pain scale is statistically meaningful, it is a
subjective tool, and thus, we suggest in future studies several
pain assessment tests be used, such as, the memorial pain as-
sessment card, the McGill pain Questionnaire, the Brief pain
inventory, and others, to reduce individual differences.'**"*?

The limitations of this study are as follows. First, the level
of thermal injury in adjacent soft tissue depends on the degree
of use of each diathermal instrument. Moreover, because op-
erating mechanisms (either dissection or coagulation) differ
for bipolar and monopolar diathermy, operative results are
difficult to compare. Second, the running times of diathermal
instruments can affect post-operative bleeding and pain. Third,
bias may have been introduced because patients might have
recorded an instance of ‘minimal hemorrhage’ or negligible
bleeding rather than active bleeding and not visited hospital
despite their doctors’ recommendations.

In conclusion, degrees of postoperative primary, secondary
bleeding, and pain were found to be no different for 15W or
25W monopolar microdissection and bipolar hemostasis ton-
sillectomy. However, 25W electrocautery tonsillectomy had
a significantly shorter mean operation time and a signifi-

cantly lower minimal hemorrhage rate.
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