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SUMMARY

Aim and Study Design: Comparison of different tonsillectomy interventions in terms of operation duration, postoperative pain, tonsillar
fossa healing and postoperative hemorrhage rate. Study was randomised, prospective, single-blinded and controlled with side-by-side design.
One side was operated with monopolar needle-tip electrocautery (MNE) and the other side was operated with cold-knife dissection followed
by bipolar hemostasis (CKB).

Methodology: Patients with tonsiller hypertrophy and obstructive symptoms were enrolled in the study. Inclusion criteria consisted of
patients aged 13-or-above who had tonsillar hypertrophy and obstructive symptoms that indicated tonsillectomy. Duration of dissection and
duration of hemostasis was recorded; these two values were added to calculate the total operative duration for each side. Postoperative pain
was evaluated with patient reported pain visual analogue scale (VAS) scores. Tonsillar fossa healing was evaluated single-blindedly.

Results: Total of forty-four tonsils were removed from twenty-two patients with a mean age of 26.5+11.6. Total time for removal of
tonsil was shorter for CKB side, but hemostasis was shorter in MNE side. Total overall operative time required for surgery was significantly
lower for MNE-operated side. Postoperative pain VAS scores on the MNE side was always lower compared to CKB side. Fossa healing
scores were better on postoperative day #1 and #5 in MNE side compared to CKB side, but were similar on postoperative day #10.
Postoperative hemorrhage rate was the same (4.5%, 1/22) for both interventions.

Conclusion: MNE is an affordable and cost-effective alternative. Utilization of MNE does not prolong surgical time. Postoperative pain
is considerably lower compared to the latter technique. Therefore MNE can be a viable option for surgeons looking for affordable solutions
to monopolar electrocautery.
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SOGUK-BICAK DiSSEKSiYON SONRASI BIPOLAR KANAMA KONTROLLU VE iGNE-UCLU MONOPOLAR
KOTERLE TONSILLEKTOMi: CERRAHI TEKNIKLERIN RANDOMIZE, KONTROLLU, TEK-KORLU VE PROSPEKTIF
KARSILASTIRILMASI

OZET

Amag ve Dizayn: Tonsillektomi tekniklerinin ameliyat siiresi, postoperatif agri, tonsil yatagindaki iyilesme ve postoperatif kanama
oranlari agisindan karsilastiriimasi. igne-uglu monopolar koter (MNE) ve soguk-bicak disseksiyon (CKB) sonras1 bipolarla kanama kontrolii
yapilan tonsillektom teknigi karsilastirildi. Calisma randomize, prospektif, tek-korlii ve sag-sol karsilagtirmali olarak dizayn edildi.

Metodoloji: 13 yas ve tizeri 22 hastada toplam 44 tonsilektomi yapild. Hastanin bir tarafi igne-uglu monopolar koterle, diger tarafi
soguk bigak disseksiyon sonrasi bipolarla ameliyat edildi. Ameliyat siireleri disseksiyon siiresi ve kanama kontrol siiresi olarak ayri ayri her
bir taraf i¢in not edildi; disseksiyon siiresi ve kanama kontrol siiresi toplanarak her bir taraf i¢in toplam ameliyat siiresi hesaplandi.
Postoperatif agr1 hastanin raporladig: viziiel analog skalasi (VAS) ile degerlendirildi. Tonsil yataginin iyilesmesi tek-korlii olarak skorlandi.

Bulgular: Hastalarin ortalama yast 26.5+11.6 idi. Tonsil disseksiyon siiresi CKB tarafi i¢in daha kisaydi, ancak MNE tarafinda
hemostaz siiresi daha kisaydi. Total siireler karsilastirildiginda total ameliyat stiresi MNE tarafi i¢in anlamli derece kisaydi. Postoperatif agri
VAS skorlart MNE ile ameliyat edilen tarafta istikrarli olarak daha disiiktii. Tonsil yatag iyilesme skorlart postoperatif 1. ve 5. giinde daha
iyiydi. Her iki teknik arasindaki postoperatif kanama oranlari (%4.5, 1/22) ayniydi.

Sonug: Tonsillektomi teknikleri arasinda MNE hesapli ve makul bir alternatiftir. MNE kullanimi cerrahi siireyi uzatmamaktadir.
Postoperatif agr1 nispeten kabul edilebilir seviyededir. Monopolar koter ile tonsillektomi yapan cerrahlar i¢in agr1 seviyeleri daha diisiik olan
hesapli bir cerrahi ¢6ziim sunmaktadir.

Anahtar Sozciikler: Tonsillektomi, soguk bicak, sicak tonsillektomi, elektrokoter, bipolar, igne u¢lu monopolar koter, viziiel analog
skalar, postoperatif agri, ameliyat siiresi

INTRODUCTION

Tonsillectomy techniques are mainly divided
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; main parameters are: cost, surgical time,
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postoperative bleeding rate and posteropative pain 5.
Among all  other techniques,  monopolar
electrocautery is ideal in terms of cost effectiveness
and postoperative bleeding rate®, trade-off with
electrosurgery is the variable amount of tissue
necrosis due to thermal injury which consequently
results with increased postoperative pain ’. Reports of
reduced thermal injury, hence, lower postoperative
pain have been published with utilization of
finer/thinner electrocautery tips & Utilization of
Colorado needle with superior results have been
reported °1° monopolar needle-tip electocautery
(MNE) tips are also considerably thinner cost-
effective alternatives to bovie tips (Figure 1).

Figure 1: Standard (Bovie) versus needle-tip
monopolar electracautery

Close- up photograph comparing the standard-size
(Bovie) needle electrocautery and the needle-tip
electrocautery.

Our aim in this study is to evaluate the
effectiveness of MNE in comparison to cold-knife
dissection and bipolar diathermy hemostasis
tonsillectomy. This comparison was based on
following parameters: surgical time, postoperative
tonsillar fossa healing score and postoperative patient
reported pain.

METHODOLOGY

Twenty-two (n=22) patients aged 13-or-
above who referred to our clinic with tonsiller
hypertrophy and obstructive symptoms from
February 1, 2017, to July 31, 2017, were enrolled in
the study. Data were collected from February 1,
2017, to August 15, 2017, and follow-up was
completed on June 31, 2017. Inclusion criteria
consisted of patients aged 13-or-above® who had
tonsillar hypertrophy and obstructive symptoms that
indicated bilateral tonsillectomy. Suspection of
malignancy, bleeding diathesis, history of
fibromyalgia or pain-related disorders and other
comorbidities constituted exclusion criteria. The
ethics committee of Bakirkoy Research and
Education Hospital (Bakirkdy, Istanbul, Turkey)
approved the study, which conformed to the
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Declaration of Helsinki. All patients individually
provided written informed consent prior to study.

1. Study design: Study design was
prospective, randomised, single-blinded and control
was established with side-by-side comparison. Either
right tonsil was operated with MNE, contralateral
side was operated with cold-technique; or vice-versa,
which side received which treatment was randomly
assigned as previously described in the literature 3.

2. Surgical Technigue: Both tonsils were
injected with local anesthetic infiltration to anterior
tonsillar plica before the operation. All surgeries
were performed by the primary author (BO) under
x2.5 loupes. Force 2 Electrosurgical Generator (The
Valley Lab, Boulder,CO) was used to power both the
monopolar and bipolar electrocautery. Bipolar
cautery settings were used (25 Watts) in accordance
with the literature. Monopolar electrocautery settings
were adjusted to ‘Blend 1' which is a summation of
the coagluation and cutting waveforms (75% cutting,
25% coagulation). Cut power was adjusted to 10W,
whereas coagulation power was set to 12 Watts.

2.1. Cold-knife dissection and bipolar group
(Group CKB): Incision was made to anterior tonsillar
plica and subcapsular dissection was carried out. The
inferior pole of the tonsil was bipolarized. The tonsil
bed was abundantly irrigated with saline. Bleeding
points were cauterized with bipolar electrocautery for
hemostasis. Tonsil bed was abundantly irrigated
numerous times to see any sign of bleeding.

2.2. Monopolar Needle-tip Electrocautery
group (Group MNE): Incision was made to anterior
tonsillar plica. The mucosal covering was retracted
with assistance and all micro-vessels between the
capsule and tonsil was cauterized under direct vision
(with loupes). The inferior pole of the tonsil was also
cauterized by the MNE. Following abundant
irrigation, the hemostasis was ensured.

3. Assessment of Outcomes: Four parameters
were evaluated:

3.1. Surgical time was measured
intraoperatively in minutes. The stopwatch of the
operating room was utilized for measurement of each
side seperately as follows: dissection/resection time
(a) was noted as the time period between first plica
incision to the time tonsil was given to the surgical
nurse as pathology. Haemostasis duration was
calculated seperately (b) and total surgical time was
(a+b) the time between first incision until complete
haemostasis of the side being operated.

3.2 Postoperative pain: Postoperative patient
reported pain was evaluated with Visual Analogue
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Scale (VAS) as previously described in the literature
1 All patients were given a follow-up form for
evaluation of their postoperative pain. They were
asked to assess their pain on either side (right and
left) seperately and note on the follow-up form.
Patients were asked to rate their pain 0 (no pain) and
10 (maximum pain). This evaluation was carried out
for the first ten postoperative days (POD), twice
daily, by the patient.

3.3 Assessment of tonsillar fossa healing
was performed by the secondary author (MED) on
postoperative day (POD) #1,5 and 10 according to
previously described > methodology by Magdy et
al.?(Table 1). Evaluator (MED) was blind to the
procedure carried out on either side.

3.4. Prevelance of post-operative
hemorrhage: any occurrence of postoperative
bleeding was noted : postoperative day/hour and
which side was bleeding. Oozing or active bleeding
that required re-operation for haemostasis.

4. Statistical Analysis: All statistical
analyses were carried out using the Statistical
Package for the Social Sciences (SPSS software
version 20.0; SPSS, Inc). Descriptive statistics
(mean, standard deviation, minimum and maximum
values) were calculated for numerical and categorical
variables. The Mann Whitney U test was utilized for
comparison of means for inter-group analysis.
Significance of intra-group repeated measures were
analysed with non-parametric Friedman test. P <0.05
was considered statistically significant.

RESULTS

Total of twenty-two patients were operated
with a mean age of 26.5+11.6 (Range, 13-43).
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Patients comprised 12 females (age: 25,0+10,2
mean+SD) and 10 males (age: 28,3+13,5 mean+SD).

1 Operative time The mean operative time
required to remove one tonsil was 7,0+1,9 minutes
for the MNE side and mean hemostasis duration was
3,0+£1,4 minutes, the total surgical time for this side
was 10,0+2,2 minutes. The mean operative time
required to remove one tonsil was 3,5+0,7 minutes
for CKB side and mean hemostasis duration was
10,1+4,9 minutes, the total surgical time for this side
was 13,5+4,8 minutes. Total time for removal of
tonsil was statistically shorter for CKB side, but
hemostasis was shorter in MNE side. Total overall
operative time required for surgery was statistically
less for MNE-operated side. (Table 2)(Figure 2)

2. Posteroperative pain: Postoperative pain
VAS scores on the MNE side was always lower
compared to CKB side. Detailed depiction of the
analysed data can be seen in Figure 3.

3. Tonsillar fossa healing scores: Tonsillar
fossa healing was evaluated thrice. Fossa healing
scores were better on postoperative day #1 and #5 in
MNE side compared to CKB side. Healing scores
were similar on postoperative day #10 (Table 3)

4. Postoperative hemorrhage: Following
surgery 4,5% (2 tonsils out of 44) returned with
oozing. One of the tonsils were operated with CKB
technique and the other was operated with MNE
technique. Both patients had history of crispy oral
intake although suggested otherwise. None of the
patients required reoperation for hemostasis.
Therefore postoperative hemorrhage rate for both
techniques was the same (4.5%) in our series and
similar.

Table 1. Scoring system introduced by Magdy EA for evaluating tonsillar fossa wound healing*?

Parameter

Absence

Presence Severe

Erythema 0
Oedema 0
Fossa whitening 0
Wound healing 1

(e e N
1

Above-mentioned scoring system was introduced by Magdy EA for evaluating tonsillar fossa wound *2,
The tonsillar fossa wound healing was evaluated on first, fifth and tenth postoperative days by summing
up the scores. Maximum score is 5 which indicates absence of healing, whereas minimum score of 0

indicates complete tonsillar fossa wound healing.
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Table 2. Required mean surgical time required for each side

dissection (a) hemostasis (b) total (a+h)

n=22 n=22 n=22
CKB side 3,5+0,7 10,1 £49 13,5+4.8
MNE side 7,0+1,9 3,0+ 1,4 10,0 2.2
p value 0,00 0,00 0,04

Values show surgical time required in minutes. Times required to dissect and remove the tonsil (a) and
hemostasis (b) are given seperately. These two values are added up to calculate the total surgical time
(a+b) required for completion of surgery for each side.

Table 3. Tonsillar fossa healing

POD #1 POD #5 POD #10
2 o 2 o 2| o

§l g| 5| | 8| B| g| 5| 5| 8| B| g| 5| |9

S| 8| 8| S| 8| €| 3| 8| S| | €| 8| 8| S| ®

2 3 73 o = 2| 3 73 o = 2 3 @ o =

ol ol £l 2l el &l 8 &1 2l el &l 8 & 2|8
CkB (11081 (0 |29]|06|02(1 |0 18/0 |0 1 |0 1
MNE |0910,1|1 |0 |2 0410 1 |0 14/0 |0 1 |0 1

CKB: Cold-knife tonsillectomy + bipolar hemostasis, MNE: Monopolar with needle-tip. Maximum score
is 5 which indicates absence of healing, whereas minimum score of 0 indicates complete tonsillar fossa
wound healing. Scoring system introduced by Magdy EA for evaluating tonsillar fossa wound healing is
further detailed in Table 2. The tonsillar fossa wound healing was evaluated on first, fifth and tenth
postoperative days by summing up the scores detailed in Table 1. Maximum score is 5 which indicates
absence of healing, whereas minimum score of 0 indicates complete tonsillar fossa wound healing.
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B hemostasis

Figure 2: Mean surgical time required for surgery for

each surgical technique

Values show surgical time required in minutes. Times
required to dissect and remove the tonsil (a) blue and
hemostasis (b) red are given seperately. These two
values are added up to calculate the total surgical
time (a+b) required for completion of surgery for

each side.

Postoperative pain - VAS Scores

—CKB ——MNE

Figure 3: Postoperative pain, VAS score

The graph shows the number of postopertive days (X
axis). 44 tonsils removed in total. Maximum score is
10 (Y axis), which indicates maximum possible pain,
whereas minimum score of 0 indicates no pain at all.

DISCUSSION

Tonsillectomy with monopolar electrocautery
is a widely used surgical technique with many
advantages *. The main trade-off with electrosurgery
is heat generated —hence the thermal injury- to
neighboring tissues which consequently causes
variable amount of tissue necrosis. The concept of
‘power density' in electrosurgery is defined as ‘watts

13

per surface area' & A finer/thinner electrocautery tip
concentrates the electrical current to a smaller point
which results with tissue seperation with lesser
dissipation of energy as heat into the surrounding
tissues. Less heat dissipation translates into a smaller
zone of tissue necrosis and more accuracy during
dissection. Current literature shows that a finer tip
can give greater precision in dissection and can also
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affect the dispersion characteristics of the energy
used to perform the dissection  The implication of
this for tonsillectomy is that greater precision in
dissecting the tonsil from the underlying muscle can
potentially lead to less post-operative discomfort 83,

For those surgeons who choose to use an
electrocautery technique for tonsillectomy, the
greater precision of the thinner needles may enhance
their results ! Bovie-tip standard monopolar
electrocautery is used around 25 watts. Finer-tip
monopolars have a smaller surface area and
according to the study carried out by Farnworth et al.®
and power density (energy per centimeter-squared) is
similar to that of Bovie tip with lower values.
Therefore MNE was utilized with 10 watts (cut) and
12 watts (coagulation).

The drawback of the microdissector
Colorado needle is its cost. Therefore our study's aim
was to combine the advantage of finer monopolar
electrocautery tip and avoid the high cost of
disposable tips. Our preliminary results look
promising and we suggest routine utilization of
MNE. The cost of MNE is trivial in comparison to
Colorado tips. The main disadvantages of MNE is
neccesity of good assistance and retraction. Burried
tonsils are also technically more demanding.
Otherwise MNE offers a controlled and blood-free
surgical site. It gives the surgeon precision and
control. Following a meticulous and patient
dissection with MNE, duration of hemostasis is much
more predictable and short - always.

CONCLUSION

Disposable needle-tip monopolar
electrocautery is an affordable and cost-effective
alternatife for tonsillectomy. Utilization of MNE does
not prolong surgical time: MNE is superior compared
to cold-knife dissection followed by bipolar
hemostasis in terms of operative duration.
Postoperative pain is considerably lower compared to
latter technique. Therefore MNE can be a viable
option for surgeons looking for costly monopolar
electrocautery technique that allows more precision.
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