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Abstract

Context: The advent of surgical energy devices has brought innovations with their use in thyroid
surgeries. Despite the widespread use of Harmonic scalpel for decades since its inception in developed
countries, there is a paucity of its use in low-resource countries. This report represents our early
experience with Harmonic scalpel thyroidectomy in a low-resource setting.

Subjects and Methods: A 16-month audit (June 2018 — September 2019) of thyroid surgeries in a
tertiary/referral health facility in South-south, Nigeria was carried out. Eleven patients underwent
harmonic scalpel thyroidectomy, however, only 10 patients had complete records and were included in
the study. Relevant data including age, sex, pre-operative diagnosis, type of surgery, duration of surgery,
blood loss, complication and duration of hospital stay were analyzed using IBM corporation Statistical
Package for the Social Sciences (SPSS) statistics for windows, version 21.0. Armonk, New York, United
States of America.

Results: Median age was 36 years, 9 were female, most had non-toxic multinodular goitre (40%).
Procedures include lobectomy/isthmusectomy (40%), subtotal thyroidectomy, near-total thyroidectomy,
total thyroidectomy (20% each. Mean duration of surgery was 83.5+23.1mins. Mean Estimated Blood
Loss was 145.0+£76.2mls while 90% had mild pain. Weight of thyroid gland ranged from 99 —420g with a
median weight of 300g. Mean duration of hospital stay was 3.1+0.99 days. Transient voice change was
noted in 10% of patients. These values were significantly lower than those obtained for conventional
thyroidectomy during the period (one-sample t-test, p<0.001).

Conclusion: Our early experience with the harmonic scalpel in thyroidectomy has shown the device to be
versatile, easy to use, safe and effective with a significant reduction in blood loss, duration of surgery,
postoperative complication and improved recovery time.
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Introduction

Thyroid surgery is common in general surgical
practice. During thyroid surgery, meticulous
dissection is imperative as there is a potential
risk of distressing complications such as
haemorrhage and upper airway
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obstruction/change in voice from injuries to
nerves, blood vessels and other contiguous
structures.' ™

Over centuries, the clamp-and-tie technique,
developed by Theodor Kocher and Theodor
Billroth (1873 - 1883), has been the acceptable
standardized thyroid surgery technique without
significant changes.”” However, the advent of
energy devices in recent times has brought
innovations with their use in thyroid surgeries.””
Several studies have shown excellent use in
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devascularisation and mobilization of the
thyroid gland with reduced complication
rates.”™"" The modern energy devices in surgical
use include the Ligasure (advanced bipolar
energy), harmonic scalpel (ultrasonic energy)
and Lasers."”

The ultrasonic harmonic scalpel was introduced
in the early 1990s (Ethicon Endo-Surgery).™ It
is a surgical instrument that utilizes ultrasonic
vibrations at 55,000Hz to cut and coagulate
tissue simultaneously with reliable haemostasis.
Its precise dissection generates less lateral
thermal spread and thus minimal lateral thermal
damage for safer dissection near vital
structures. "' Vessels up to Smm in diameter
are reliably sealed and divided by this device." "
These properties make it a veritable tool in
thyroid surgery where meticulous dissection is
required to avoid damage to contiguous
structures. However, it takes a longer time to
coagulate and cut tissues than other energy
devices.""

Despite the widespread use of advanced energy
devices (Ligasure /Harmonic scalpel) for
decades since their inception in developed
countries, their first documented use for thyroid
surgery in available literature in Nigeria was in
Ife in January 2016 by Arowolo et al (Ligasure
device).”

The use of harmonic scalpel for thyroid surgery
only started in June 2018 in the University of
Benin Teaching Hospital (UBTH). This study is
an audit of our early experience with the use of
the Harmonic scalpel for thyroidectomy in
University of Benin Teaching Hospital, Benin
City, Nigeria.

Objective
To describe our early experience with the use of
Harmonic scalpel for thyroidectomy in UBTH.

Methods

Study setting/population: A 16-month
retrospective audit (June 2018 — September
2019) of thyroid surgeries in UBTH was carried
out. The University of Benin Teaching Hospital

is a tertiary health care centre located in Benin
City, Edo State, South-south of Nigeria. From
its inception, it has offered surgical services
which included conventional thyroid surgeries.
The Harmonic scalpel Gen 11 (Ethicon Endo-
Surgery, Cincinnati, Ohio, USA) was
introduced in our centre in June 2018. Eleven
patients had harmonic scalpel thyroidectomy,
however, only 10 patients had complete records
and were included in the study.

Study variable: Data on Harmonic scalpel
thyroidectomies including age, sex, pre-
operative diagnosis, type of surgery, duration of
surgery, blood loss, complication, and duration
ofhospital stay were obtained.

Description of surgical procedure: Harmonic
scalpel thyroidectomy was carried out with the
patient under general anaesthesia with
endotracheal intubation, lying supine. The neck
was extended with sandbags between the
shoulders and the head cradled in a head-ring.
Routine skin preparation was done, thereafter
standard thyroid draping was applied. A collar
crease incision was made about 2 finger-
breadths above the jugular notch. Superior and
inferior sub-platysmal skin flaps were raised
(Figure 1) and the cervical fascia was divided in
the midline via harmonic scalpel dissection
(Figure 2). The mobilization and
devascularization of the thyroid gland began
with the ligation/division of branches of the
middle thyroid vein with the harmonic scalpel.
Consecutively, the vessels of the superior and
inferior pole were identified and similarly
divided with the harmonic scalpel (Figure 3);
attempts were made to identify and preserve the
superior and inferior parathyroid glands. The
small fibrous vascular attachments on the lateral
aspect of the ipsilateral lobe were also dissected
with the harmonic scalpel as they entered the
thyroid capsule. Thereafter, the contralateral
thyroid lobe was dissected using the same
technique. The subsequent mobilization of the
isthmus and pyramidal lobe completed the
dissection. Haemostasis was completely
secured with the harmonic scalpel. Wound drain
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was inserted; the cervical fascia was sutured
thereafter and the skin closure was achieved
with subcuticular Vicryl or nylon suture.

Data analysis: Relevant data were analyzed
using IBM corporation Statistical Package for
the Social Sciences (SPSS) statistics for

windows, version 21.0. Armonk, New York,
United States of America.

Ethics: The audit was carried out in accordance
with the World Medical Association Helsinki
declaration.

Table 1: Sex, pre-operative diagnosis and type of surgical procedure done on the participants.

Variable n (%)
Sex
Female 9 (90.0)
Male 1 (10.0)
Pre-operative diagnosis
Non-toxic Nodular Goitre 3(30.0)
Non-toxic multinodular Goitre 4 (40.0)
Toxic Nodular Goitre (Euthyroid) 1 (10.0)
Toxic Multinodular Goitre (Euthyroid) 2 (20.0)
Type of Surgical Procedure
Lobectomy/Isthmusectomy 4 (40.0)
Sub-total thyroidectomy 2 (20.0)
Near-total thyroidectomy 2 (20.0)
Total thyroidectomy 2 (20.0)

Table 2: Mean variables for Harmonic scalpel and Conventional thyroidectomy in UBTH.

Harmonic scalpel Conventional
Variable

thyroidectomy thyroidectomy

Mean (SD) Mean (SD)
Duration of surgery (mins) 83.5(23.1) 128.5 (35.5)
Estimated Blood Loss (mls) 145.0 (76.2) 359.2 (159.0)
Duration of stay (days) 3.10 (0.99) 5.3(1.7)
Weight of gland (g) 263.8 (156.7) 107.5 (63.1)
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Table 3: Comparison of mean variables for Harmonic scalpel, Conventional
thyroidectomy in UBTH (June 2018 — September 2019), Ligasure and conventional

thyroidectomy in Ife.
Harmonic Conventional Ligasure Conventional
Variable scalpel thyroidectomy thyroidectomy  thyroidectomy
thyroidectomy UBTH (p-value)* Ife (p-value)*'®  Ife (p-value)*'’
Duration of  83.5 128.5 (<0.001) 59.0 (0.008) 128.0 (<0.001)
surgery
(mins)
Estimated 145.0 359.2 (<0.001) 116.0 (0.259) 328 (<0.001)
Blood Loss
(mls)
Duration of 3.1 5.3 (<0.001) 1.9 (0.004) 3.55(0.186)
stay (days)
Weight of 263.8 107.5 (0.090) 121.0 (0.111) 121.0 (0.111)
gland (g)

*one-sample t-test, bold p-values indicate a statistically significant difference between the harmonic
scalpel mean and the reference mean.
Note (Caution): normality is assumed for all the variables, and not strictly applied.

Figure 1: Raising the inferior sub-platysmal flap with the harmonic scalpel.
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Figure 3: Division of Inferior thyroid vessels with the harmonic scalpel

Results

Over the 16 months, a total of 63
thyroidectomies were carried out. Eleven
(17.5%) of these patients had thyroidectomy
using the Harmonic Scalpel Gen 11. However,
10 harmonic scalpel thyroidectomy patients had
complete records and were included in the
study.

Age range was 27 — 73years with a median age
of 36 years. Other variables are summarized in
Tables 1,2and 3.6

Mean duration of surgery was 83.5+£23.1mins
with arange of 50— 115mins.

Estimated Blood Loss (EBL) range was 50 —
250mls; mean EBL was 145.0+76.2mls. There
was no significant difference in blood loss
between patients undergoing the different
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modalities of thyroidectomy.

Weight of thyroid gland ranged from 99 —420g
with amedian weight of 300g.

Nine out of 10 patients (90%) had mild pain, 1
(10%) patient was documented to have
moderate pain.

Range of duration of stay was 2 — 4 days; Mean
duration of stay was 3.1+0.99 days

Post-op complication occurred in 1 (10%)
patient with transient voice change.

Discussion

Most patients in this study were females (90%)
which is consistent with the high prevalence of
thyroid diseases in females.

The harmonic scalpel was used successfully in
the various types of thyroid procedures in our
report. Most patients had
Lobectomy/Isthmusectomy (40%) while
subtotal thyroidectomy, near-total
thyroidectomy and total thyroidectomy were of
equal proportion (20% each). This buttresses
the versatility of the device in thyroid surgery.
Various studies have previously demonstrated
the use of harmonic scalpel in all thyroid
surgeries.”” """

The mean duration of surgery (83.54+23.1mins)
was much shorter than that for the conventional
technique in UBTH (128.5mins) and in Ife
(128mins) (p<0.001)." This may be as a result
of less instrument exchanges as the harmonic
scalpel divides and coagulates tissues
simultaneously.””""* However, the mean
duration for harmonic scalpel thyroidectomy in
our study was significantly longer than 58mins
for the Ligasure technique in Ife (p=0.008)."
This is in keeping with reports of longer
operation time with the use of harmonic scalpel
compared to other modern advanced energy
devices."""" The learning curve of the use of the
harmonic scalpel (being a novel device in our
facility) could also account for the longer
duration than the Ife Ligasure study. The authors
expect shorter operative times as expertise 1is
gained with its continuous use. In addition to

reducing the patient's exposure to the stress of
anaesthesia, the shorter duration of harmonic
scalpel thyroidectomy reduces the discomfort
of the surgeon and enhances the possibility of
adding more patients to a surgical list.""”

There was no significant difference in blood
loss between patients undergoing the different
modalities of thyroidectomy in this study. Mean
EBL of 1454+76.2mls was comparable to 116mls
from Ligasure thyroidectomy reported in Ife
(p=0.259) but significantly lower than 359mls
from conventional knot tying technique in
UBTH, 328 mL in Ife and 334.3 + 168 mL in
Irrua (p<0.001)."* Reports of several other
studies have corroborated this finding,™ """
underscoring the significant haemostatic
efficacy of these advanced energy devices in
surgery. This significantly reduced blood loss
reduces the need for blood transfusion and thus
grouping and cross-matching requirements. The
use of this device may as well be a strategy to
conserve blood in low resource settings where
blood is scarce.

Post-op pain was mild in 90% of patients who
had harmonic scalpel thyroidectomy while 10%
had moderate pain. This corroborates the
finding by Litta P et al and other reports of
reduced post-operative pain with the use of the
Harmonic scalpel.”"* This could be attributed
to the reduced tissue destruction from the low
lateral thermal spread and precise dissection of
the harmonic device."

Harmonic scalpel thyroidectomy was
associated with significantly lower post-
operative duration of hospital stay (Mean of
3.1£0.99 days) than the conventional technique
in UBTH (mean of 5.3days; p<0.001) and
comparable to the conventional technique in Ife
(mean of 3.55days; p=0.186)."” However, it is
significantly longer than 1.9days reported in the
Ife Ligasure series (p=0.004)." This could be as
a result of routine use of wound drains for
thyroidectomy in our study; requiring removal
before discharge.

Post-op complication was noted in one (10%)
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patient with a transient change in voice;
possibly due to neuropraxic injury. She had
complete recovery within 4 weeks. Others had
no complications during the 3 months follow-
up. This reduced post-op complication rate is
comparable to that reported in the Ife Ligasure
study (10%) and several other studies involving
the use of advanced energy devices in thyroid
surgery; " "*'" but lower than that of the
conventional technique in UBTH (16%). The
precise dissection and less lateral thermal
spread associated with the use of advanced
energy devices could be responsible for this
11,13

finding.
Limitations

This study is a retrospective non-
randomised/controlled audit of our early
experience with a relatively novel and
expensive technique in a low resource setting
with an attendant sample size. Future
prospective randomized controlled studies will
be required to further corroborate its findings.

Conclusion

Our early experience with the harmonic scalpel in
thyroidectomy has shown the device to be versatile,
easy to use, safe and effective with a significant
reduction in blood loss, duration of surgery,
postoperative complication and improved recovery
time.
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