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Abstract
Aim:
In thyroid surgery, hemostasis is generally maintained via suture ligation along with bipolar or
monopolar electrocoagulation. However, harmonic scalpel (HS), which is an alternative
technique for hemostasis, has also been preferred recently. In this study we evaluate the safety
and feasibility of conventional thyroidectomy and HS thyroidectomy in open thyroidectomy.

Material and Method

80 patients who received total thyroidectomy for benign thyroid diseases were included in the
study. Patients undergoing thyroidectomy were divided into 2 groups; group |, where the
Harmonic FOCUS Shear was used, and group Il, where electrocautery and clamp-and-tie
technique were used for hemostasis.

Results:

There was no statistical difference detected between the groups in terms of average age, sex ratio
and thyroid volumes. The duration of surgery was 52.3 + 5.2 minutes in Group | and 71.3 £ 2.8
in the second (p=0.02). The amount of drainage was 42.1 + 23 ml in group | and 74.4 £ 28 ml in
the second (p=0.03). Level of postoperative pain was scaled with Visual Analog Scale (VAS)
and it was 3.3 £ 1.3 in Group | and 4.7 = 1.7 in the second (p=0.042). Transitory
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hypoparathyroidism was %25 (4) in Group I, it was %12.5 (2) in the second and this difference
was considered statistically significant (p=0.04).

Conclusion:
Harmonic Scalpel is a reliable and safe tool for thyroidectomy. Its utilization is associated with a
shorter operative time, less drainage volume, and less postoperative pain.
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Introduction:

Total thyroidectomy is now being increasingly preferred for the management of multinodular
goiter in order to avoid reoperations or potential complications that may emerge accordingly
because of potential occult malignancies. Since the vascular plexus of the thyroid gland is highly
sophisticated, it is both difficult to devascularize during the operation and it is also vital for
hemostasis. In thyroid surgery, hemostasis is generally maintained via suture ligation along with
bipolar or monopolar electrocoagulation. However, harmonic scalpel (HS), which is an
alternative technique for hemostasis, has also been preferred recently (1,2).

HS is a device which simultaneously cuts and coagulates tissues by producing a vibration of 55.5
kHz frequency (Figure 1). When compared with conventional electrosurcigal devices, this
ultrasonic cutting and coagulating device has advantages such as causing a minimal lateral tissue
injury (the HS causes lateral thermal injury 1-3 mm wide, approximately half that caused by
bipolar systems), less fume, not making neuromuscular simulation and keeping the electrical
energy on the patient local. Ultrasonically activated shears are safe and fast devices in
laparoscopic surgery(3,4). In addition, this new technology has been widely used in several fields
of surgery, including otorhinolaryngologic, gastrointestinal, vascular, and obstetric and
gynecological surgery(5,6,7).

In this study, we evaluated the safety and feasibility of the conventional thyroidectomy and HS
thyroidectomy in open thyroidectomy.

Material and Method

80 patients who received total thyroidectomy for benign thyroid diseases between the dates May
2017 and June 2018 were included in the study. Excluded were patients with malignant disease,
intrathoracic goiter, and previous neck operation or neck irradiation, as well as those who
required central or lateral compartment lymphadenectomy, permanent medication for pain, and
anticoagulation medication. All patients were operated on by the same surgeon. Patients
undergoing thyroidectomy were divided into 2 groups; group I, where the Harmonic FOCUS
Shear was used, and group Il, where electrocautery and clamp-and-tie technique were used for
hemostasis.

A total thyroidectomy for benign thyroid disease was performed with the patient under general
anesthesia and with endotracheal intubation in all cases. A complete preoperative assessment
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(serum thyrotropin levels, ultrasonography to evaluate nodule size and gland volume, and fine-
needle aspiration cytology) was obtained in all patients.

Post operational thyroidectomy material volume was calculated and recorded in all cases.
Figures of Visual Analog Scala (VAS) were recorded at the 12" and 24" hours after the surgery.
Diclofenac Sodium was applied via intramuscular (IM) route as analgesic to patients with VAS
figures higher than 40 millimeters. The total drainage in the first 24 hours after the surgery and
the total cost of the patients to the social insurance institution after being discharged were
recorded. The duration of the surgery was recorded from the moment at which the surgeon
started incision to the moment when the skin was sutured. Besides, vocal cord injuries were also
checked with laryngoscopy one week after the surgery, in terms of early recurrent laryngeal
nerve injuries.

Following sterile covering, an incision of approximately 5¢cm’s was applied in between the left
and the right sternocleidomastoid muscle (SCM). Subplatysmal flaps were prepared, and the
strap muscles were separated in the midline and laterally reflected. The inferior, middle and
superior thyroid vessels were then divided either with the harmonic scalpel (Figure 2) or with
conventional knot tying. During this step, every effort was made to identify and protect the
recurrent laryngeal nerves. The same steps were repeated for the contralateral lobe. Finally, after
irrigation of the wound, the strap muscles and the platysmal layer were approximated using
continuous 4-0 polyglactin suture in an interrupted manner. A suction drain was applied to
thyroidectomy gap and removed at the postoperative 24™ hour.

All data were collected and analyzed using SPSS version 11.5 (SPSS, Chicago, IL, USA).
Statistical analysis consisted of the chi squared-test and Student's t-test. P-values <0.05 were
considered statistically significant.

Results:

80 patients who received total thyroidectomy were included in the study. While the average age
in the first group was 47.5 £ 12.5, it was 48.01 + 11.2 in the second group. Sex ratio in Group |
was 31 females to 9 males and it was 29 females to 11 males in Group Il. Thyroid volumes of the
two groups were similar and measured as 66+14.2 and 67.1+15.1 respectively. No statistical
difference was detected between the groups in terms of average age, sex ratio and thyroid
volumes (Table 1).

The duration of surgery was 52.3 £ 5.2 minutes in Group | and 71.3 £ 2.8 minutes in the second
(p=0,02). When the amount of postoperative drainage and level of pain were examined; the
amount of drainage was 42.1 = 23 ml in group | and 74.4 £ 28 ml in the second (p=0,03). Level
of postoperative pain was scaled with Visual Analog Scale (VAS). It was 3.3 £ 1.3 in Group |
and 4.7 £ 1.7 in the second (p=0,042). The differences between the groups in terms of VAS,
duration of surgery and total amount of drainage were considered statistically significant (Table
2).
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No mortality was observed in either techniques of total thyroidectomy. While transitory
hypoparathyroidism was %25 (4) in Group I, it was % 12.5 (2) in the second and this difference
was considered statistically significant (p=0,04). No wound site infection was observed in Group
I, which was found to be %2.5(2) in Group II.

Discussion:

New safe and feasible surgical principles in thyroid surgery have been established over time,
which used to have high rates of mortality and morbidity. No significant change in the technique
of surgery was made following these standard principles. (8). Since the thyroid gland has a high
hemorrhage, hemostasis is one of the most important steps of surgery. The conventional method
of hemostasis is to bind the two ends of the vein. Because this is a time consuming method,
surgeons have been tending towards alternative techniques of hemostasis. Monopolar—bipolar
electrocautery, clips, staplers and lasers have been used accordingly but they have not received
wide acceptance because of safety, feasibility and comfort problems (9).

Instruments which make use of different sources of energy were first used in laparascopic
surgery and have been accepted in many fields of surgery in time. Probably the most significant
change in many years in thyroid surgery has been the use of these instruments. Harmonic scalpel
is both a feasible device as it is capable of simultaneous cutting and coagulating with its
ultrasonic vibration of 55.5 kHz and trustable with its minimal lateral thermal injury (10,11).

Hemorrhage is an important issue in thyroid surgery since it hinders exploration. Thus,
hemostasis is a substantial step to clear the part. Ortega et al. stated in their work that
hemorrhage which is observed especially in hyperthyroid cases is an important problem. They
also mentioned the importance of hemostasis and feasibility of it when used in two steps (to
solely coagulate the vein at first step and to coagulate and cut from distal at the second). Intra-
operative hemorrhage was not taken into consideration in our study but in line with the
impressions of Ortega et al, two-step usage of harmonic scalpel was effective even in
problematical cases (12).

Miccoli and Meurisse examined the cases in terms of amount of postoperative drainage in their
work and they observed less drainage in harmonic scalpel group than that of conventional group.
We observed 42.1 + 23 ml of drainage in Group | and 74.4 £ 28 ml in Group Il. This difference
between the groups is both in line with Miccoli and Meurisse’s work and is considered
statistically significant (10, 13).

The procedure of binding and cutting the both ends of the vein in conventional thyroid surgery
results in a longer duration of surgery. Instruments that make use of different types of energy
have contributed to shortening the duration of surgery (10). Harmonic scalpel has also
contributed to shortening the duration of surgery thanks to its advantage of simultaneous
coagulation and cutting feature. Ecker et al examined the data of 12 randomized and controlled
study (1153 cases) which they scanned through Cochrane and medline and proved that harmonic
scalpel shortens the duration of surgery by 22.67 minutes (14). We observed in our study that the
duration of surgery in group | (HS) was 52.3 £ 5.2 minutes and 71.3 £ 2.8 minutes in Group I

www.ijmshr.com Page 28




International Journal of Medical Science and Health Research
Vol. 4, No. 04; 2020
ISSN: 2581-3366

(C). This difference of 19 minutes in average is both considered significant and also consistent
with the medical literature and proves that harmonic scalpel shortens the duration of surgery.

Shemen proves in his study that with a smaller incision than that of conventional surgery and
with less traction and manipulation, it is possible to operate on the upper pole. Miccoli, on the
other hand, reports in his randomized prospective study that there is a lower level of pain in the
harmonic scalpel group than that of the conventional group. He attributes the fact that there is a
lower level of pain in the harmonic scalpel group to the easiness of reaching the upper pole, to
lower neck hyperextension and skin traction and to the fact that there is a lower possibility of
edema occurrence thanks to the lower heat level in harmonic scalpel (10). We evaluated the level
of postoperative pain with Visual Analog Scale (VAS) and found a VAS value of 3.3 £ 1.3 in
Group | whilst it was 4.7 £ 1.7 in Group II. In parallel with Miccoli’s and Shemen’s works, the
fact that we observed a lower level of pain in the harmonic scalpel group could be attributed to
smaller incision, less traction and manipulation (10, 15). Since every case in our study was in the
same posture during surgeries, the effect of neck hyperextension on the postoperative pain was
equal but the low level of edema could be another reason for the lower level of pain in harmonic
scalpel group.

Conclusion:

HS method is one of the methods that tries to make the preferred total thyroidectomy operation
easier and non-complicated in the light of developing technology due to the risk of encountering
increasing number of thyroid malignancies every day. We also observed that the HS method
contributed positively to the operation time, postoperative drainage amount and pain status for
the patient. We concluded that the increased risk of transient hypoparathyroidism is not
important, as well as positive contributions. For these reasons, we think that thyroidectomy with
HS method is one of the most effective, reliable and ergonomic methods among the existing
methods despite the new methods developing over time.
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TABLES
GROUP | GROUP 11 p value
Gender F/IM 31/9 29/11 NS
Age (Average) 475+12.5 48.01 +11.2 NS
Thyroid volume (ml) 66 + 14.2 67.1+15.1 NS
Benign thyroid disorder 40 40 NS

Table 1. Patient demografic and surgical characteristic (NS: Not significant)

Group | Group 11 P VALUE
N=40 N=40
Drain (ml) 42.1 +23 74’4 £ 28 p=0.03
VAS 3.3+13 47 +1.7 p=0.042
Operation Time 52.3+5.2 71.3+2.8 p=0.02
Surgical site infection rate | 0% 2.5(2) % NS
Transient hypocalcemia % 25(4) % 12.5 (2) p=0.04

Table 2. Outcome of comparison between groups

FIGURES

Figure 1. Harmonic scalpel focus shears
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Figure 2. Ligation of the inferior thyroid vessels with the harmonic scalpel
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