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Background and Objectives: The harmonic scalpel using the ultrasonic energy is able to grasp and divide tissue 

while sealing small vessels in narrow operating fields. The aim of the present study was to evaluate the usefulness 

of the harmonic scalpel in thyroid surgery. Materials and Methods: This study was performed for 247 patients 

who underwent thyroidectomy. According to the use of harmonic Scalpel, the patients could be divided into 

two groups: the conventional technique (CT) group of knot tying and the harmonic scalpel (HS) group. Results: 

For hemithyroidectomy, operation time and hospital stay were shorter in the HS group compared with the CT 

group (p＜0.05). For total thyroidectomy with central neck dissection (CND), operation time, total drainage 

volume, drain removal date, and hospital stay were significantly reduced in the HS group (p＜0.05). Among 

the patients who underwent total thyroidectomy with CND with the HS, one patient (2.9%) showed transient 

recurrent laryngeal nerve palsy. Transient hypoparathyroidism showed significantly lower incidence in the HS 

group (p＜0.05). Conclusion: HS might be cost-effective by reducing operation time and hospital stay without 

increased postoperative complications.
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Introduction

The standardized thyroid surgery developed by 

Theodor Kocher and Theodor Billroth, the pioneers of 

thyroid surgery, has not undergone a major change 

in operative technique in the last century.1) Even if 

alternative surgical methods in thyroid gland, including 

endoscopic surgery or recurrent laryngeal nerve 

stimulation, have been tried during the last decade, they 

have not been widely accepted.2,3) Recently, there was 

a major development in the device using ultrasonic 

energy and it has been using for various surgeries, 

especially by laparoscopists.

The ultrasonically activated scalpel (harmonic scalpel) 

that uses high frequency mechanical energy makes 

it possible to cut and coagulate tissues and vessels 

simultaneously, without the need of knot tying.4) 

Therefore, this device might be useful to reduce 

operation time and hypoparathyroidism since in thyroid 

surgery that requires a large amount of knot tying and 

may impair the pedicle of parathyroid gland during 

knot tying.

The present study was conducted to evaluate the 

strength and weakness of the harmonic scalpel by 

comparing two groups that used the conventional 

technique (knot tying) and the harmonic scalpel in 

thyroid surgery.
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Materials and Methods

Study design

We performed the hemithyroidectomy and total 

thyroidectomy in 286 patients with thyroid benign and 

malignant nodules, from January 2006 to June 2007. 

Among them, thirty-nine patients who were asso-

ciated with toxic goiter and who underwent complete 

thyroidectomy or total thyroidectomy with lateral neck 

dissection were excluded. Thus, a total of 247 patients 

were included in the study population. Institutional 

ethical board approval and preoperative informed 

consent from all patients were obtained. All patients 

were explained in the price and functions of harmonic 

scalpel and then harmonic scalpel was used only in 

patients with permission to use it.

According to the use of harmonic scalpel, the 

patients could be divided into two groups, prospec-

tively: the conventional technique (CT) group of tying 

and knots (hemithyroidectomy, n=100; total thyroi-

dectomy, n=52) and the harmonic scalpel (HS) group 

(hemithyroidectomy, n=60; total thyroidectomy, n=35). 

All patients were examined about age, gender, 

operation time, postoperative drainage (duration and 

volume), hospital stay, and postoperative complication 

including bleeding, recurrent laryngeal nerve palsy, 

and hypoparathyroidism. Operation time was defined 

as the time between skin incision and skin closure. 

Vacuum drains were placed in all patients, and 

postoperative drainage was estimated every morning. 

When the drainage volume was less than 20 mL per 

24 hours, the suction device was removed. All 

patients who were removed suction device were 

discharged from the hospital the next day. In the 

patients who underwent total thyroidectomy, a series 

of serum calcium levels were obtained every post-

operative day until patients were discharged. All the 

patients with serum calcium levels of less than 2.10 

mmol/L (reference range, 2.10-2.60 mmol/L) during 

the first 3 postoperative days were considered as 

having hypocalcemia and received oral calcium 

carbonate and vitamin D3 supplementation. If serum 

calcium levels returned to normal within 6 months, 

hypoparathyroidism was classified as transient, and in 

the other cases, it was classified as permanent. 

Surgical technique

All patients had the same anesthetic and hospital 

care and the patients were positioned and draped in 

the conventional manner. About 5 cm incision was 

made over the level of the thyroid isthmus. After 

elevation of subplastysmal flaps, the strap muscles 

were separated in the midline and laterally reflected. 

The superior and inferior thyroid vessels were then 

divided either with the harmonic scalpel with the 

CS-14C handpiece (Harmonic Synergy Curved 

Blade, Ethicon Endosurgery Inc., Cincinnati, OH, USA) 

or with conventional knot tying and electric cauteri-

zation. The only small vessels in the ligament of Berry 

were clamped with clips in both groups. After that, the 

wound was irrigated and closed using absorbable 

suture material to approximate strap muscle, platysmal 

layer, and subcutaneous layer. Then, the skin was 

sutured with non-absorbable material.

The indications of hemithyroidectomy were benign 

nodule and single micropapillary carcinoma (1 cm and 

less) without nodal metastasis or extrathyroid spread. 

In the other malignant nodule, total thyroidectomy with 

central neck dissection (level VI) was performed.

Statistical analysis

Hemithyroidectomy and total thyroidectomy groups 

were divided into two groups using either the HS or 

conventional knot tying. All the patients who were to 

undergo surgery during the study period were selected 

using simple random sampling. Each group was 

analyzed to estimate the usefulness of HS. Statistical 

analysis was performed using the independent t-test, 

the Pearson χ2 test, and Fisher’s exact test to 

compare the series. For all tests, a probability of less 

than 0.05 was accepted as statistically significant. All 

statistical analyses were done with SPSS software 

version 12.0 (SPSS Inc., Chicago, IL, USA).

Results

All groups were similar regarding age and sex, and 
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Table 1. Difference between harmonic scalpel group and 
conventional technique group according to clinical factors in 
patients who underwent the hemithyroidectomy

Clinical factors

Hemithroidectomy
(n=160) p

HS (n=60) CT (n=100)

Age
Gender
  Female
  Male
Operation time
Drainage volume
  POD 1st
  Total volume
POD of 
 drain removal
Hospital stay date

50.6±13.2

44
16

85.0±27.6

32.0±13.9
69.9±28.3
3.02±0.83

3.92±0.67

50.4±13.2

80
20

98.4±30.9

32.2±13.6
71.8±38.1
3.08±0.84

4.16±0.86

0.927*
0.434†

0.006*

0.974*
0.734*
0.643*

0.048*

CT: conventional technique, HS: harmonic scalpel, POD: 
postoperative day. *independent t-test, †Chi-square test

Table 2. Difference between harmonic scalpel group and 
conventional technique group according to clinical factors in 
patients who underwent total thyroidectomy with central neck 
dissection

Clinical factors

Total thyroidectomy with CND
(n=87) p

HS (n=35) CT (n=52)

Age
Gender
  Female
  Male
Operation time
Drainage volume
  POD 1st
  Total volume
POD of 
 drain removal
Hospital stay date

48.1±14.2

27
 8

110.3±20.1

39.0±10.7
84.3±22.1
3.5±0.8

4.4±0.7

45.3±14.2

44
 8

148.4±31.9

35.7±28.4
123.7±67.5

4.0±0.8

5.5±1.2

  0.371*
  0.386†

＜0.001*

  0.445*
＜0.001*
  0.007*

＜0.001*

CND: central neck dissection, CT: conventional technique, 
HS: harmonic scalpel, POD: postoperative day. *independent 
t-test, †Chi-square test

Table 3. Comparison of postoperative complications according to the use of harmonic scalpel in patients who underwent 
hemithyroidectomy and total thyroidectomy with central neck dissection

Hemithyroidectomy
p

Total thyroidectomy with 
central neck dissection p

HS CT HS CT

Hemorrhage*
RNL palsy*
  Transient
  Permanent
Hypoparathyroidism
  Transient†

  Permanent*

0

0
0

1 (1%)

1 (1%)
0

1.000

1.000

0

1 (2.9%)
0

12 (34.3%)
2 (5.7%)

0

0
0

33 (63.5%)
3 (5.8%)

0.402

0.009
1.000

CT: conventional technique, HS: harmonic scalpel, RLN: recurrent laryngeal nerve. *Fisher-exact test, †Chi-square test

there were no intraoperative complications. For hemi-

thyroidectomy, there was no significant difference 

according to drainage volume and drain removal date 

between the 2 groups. However, operation time (p= 

0.006) and hospital stay date (p=0.048) were shorter 

in the HS group compared with the CT group (Table 1).

For total thyroidectomy with central neck dissection, 

there was no difference of drainage volume of first 

postoperative day between the 2 groups. However, 

operation time (p＜0.001), total drainage volume (p＜ 

0.001), drain removal date (p=0.007), and hospital 

stay date (p＜0.001) were significantly different 

between them (Table 2). There was no significant 

difference according to tumor volume and malignancy 

between the 2 groups.

In terms of postoperative complication, postoperative 

hemorrhage and transient recurrent laryngeal nerve 

palsy occurred in one patient each (1%) who under-

went hemithyroidectomy with the CT. Among the 

patients who underwent total thyroidectomy with central 

neck dissection (CND) with the HS, only one patient 

(2.9%) showed transient recurrent laryngeal nerve 

palsy. The incidences of these complications were too 

low to reach statistical significance, with the exception 

of transient hypoparathyroidism that showed significantly 
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lower incidence in the HS group than in the CT group 

(p=0.009) (Table 3).

Discussion

The meticulous hemostasis is important in thyroid 

surgery because the thyroid gland has an extensive 

vascular network. Especially, the control of small 

vessels around recurrent laryngeal nerve and para-

thyroid gland on preserving their function is a time- 

consuming step in thyroid surgery. To date, various 

techniques, including knot-tying, electric cauterization 

and HS to cutting and hemostasis in surgery have 

been used. Among them, knot-tying has been the 

most frequently used technique and relatively safe and 

reliable ligation without injury of adjacent structure. 

However, it requires good skill and has a tendency 

to delay the operation time. On the other hand, 

electrical cauterization can reduce the operation time 

but usually injure the adjacent tissue and its use 

around a nerve is dangerous. However, the use of 

ultrasonic energy recently made it possible to cut 

tissue and perform hemostasis at the same time with 

minimal injury to the adjacent tissue.4)

The HS using the ultrasonic energy has been used 

for cardiac, abdominal, and gynecologic surgery 

because of its ability to access narrow operating 

fields.5-8) In addition, the usefulness of the HS in thyroid 

surgery has been reported and it provides an alter-

native method to conventional hemostasis technique.9-16) 

All these studies have shown that the HS is a safe 

method for controlling bleeding and shortens the 

operation time, same as our study. While a majority of 

studies used only the HS, we used hemoclips for small 

vessels around the ligament of Berry because of the 

relatively blunt tip of HS. In case of the patients who 

underwent total thyroidectomy with CND and had a 

plan of postoperative radioactive iodine ablation, the 

complete resection of thyroid tissue is a very important 

prognostic factor. Therefore, the exclusive use of HS 

may result in incomplete removal of thyroid tissue. In 

addition, since there is a recurrent laryngeal nerve 

near the ligament of Berry, the blunt tip of HS may 

make a recurrent laryngeal nerve palsy. In the studies 

that described postoperative recurrent laryngeal nerve 

palsy in detail, the incidence rate of transient injury of 

recurrent laryngeal nerve was from 3% to 10.5%.11-13,16) 

In our study, transient recurrent laryngeal nerve palsy 

was observed in one case (2.9%) of total thyroi-

dectomy with CND group, using the HS, and it may 

result from the handling of HS around the ligament of 

Berry. However, except for this weak point of HS, the 

reduction of operation time, postoperative drainage, 

and hospital stay was shown in a majority of previous 

studies.

In our study, there was a significant difference of the 

incidence of transient hypoparathyroidism between HS 

and conventional technique groups in cases of total 

thyroidectomy with CND. Although a similar study, 

which transient hypoparathyroidism was reduced in 

the cases that used the HS, was reported, a majority 

of the other studies have reported that the difference 

of transient hypoparathyroidism was not statistically 

significant.15) The discrepancy between these studies 

may result from the difference of time for estimating 

postoperative serum calcium. Controversy exists con-

cerning the best time for estimation of serum calcium 

in predicting postoperative transient or permanent 

hypoparathyroidism.17) Some previous studies have 

suggested that decreasing serum calcium levels within 

the first 48 hours after surgery may be a predictor of 

postoperative hypoparathyroidism and the other study 

described serum calcium level at the first 72 hours 

after surgery as a better predictor.17-20) Therefore, we 

routinely measured serum calcium levels during 72 

hours after surgery and this may explain higher 

incidence of transient hypoparathyroidism and signifi-

cantly different incidence of transient hypopara-

thyroidism between HS and CT groups in contrast with 

the previous studies.12,13,16) Transient hypocalcemia 

may result from mechanical force or perioperative 

hemodilution.21) However, hypocalcemia within the first 

3 days postoperatively may be caused by the 

stretching or heating during operation.17) Consequently, 

our results seem to support that the low heat 

generation and gentle cutting without stretching by the 

HS may lead to reduce the injury of parathyroid gland 

vascularity. 
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Conclusion

We have demonstrated the weak and strong points 

of the HS. Even if the HS is expensive, the reduced 

operation time and hospital stay without increased 

postoperative complications actually might make it 

cost-effective. However, since the exclusive use of 

the HS may make an incomplete resection of thyroid 

gland and a recurrent laryngeal nerve injury, especially 

around Berry’s ligament, the exceptional use of 

hemoclip or knot tying may be important in some 

cases.
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