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New surgical devices have been developed to improve haemostatic control and

vascular closure in thyroid surgery. Here, we compare the efficacy and clinical

outcomes of 3 surgical methods, Harmonic Focus, LigaSure Precise, and the

traditional suture-ligation method, in patients undergoing total thyroidectomies.

This retrospective study compared total thyroidectomies performed between July

2008 and August 2012. Thyroidectomies were performed in 243 patients using

Harmonic Focus (n¼81), LigaSure Precise (n¼ 81), and traditional suture-ligation (n¼
81). No significant differences were observed among groups in terms of patient

demographics, thyroid weight, pathological diagnoses, pre- and postoperative

calcium levels, postoperative complications, length of hospitalization, and clinical

outcomes. The Harmonic Focus approach showed an ~15% shortening in operating

time relative to the suture-ligation group; no statistically significant differences were

detected between the LigaSure and traditional suture-ligation groups. All 3 methods

were found to be both safe and effective. Operating time was significantly shorter in

the Harmonic Focus group; no differences in terms of postoperative complications

were observed among groups.
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Total thyroidectomy is a common practice, even
in cases of benign histopathology following

biopsy,1 and has resulted in a large number of

surgical procedures. Given the frequency with
which these operations are performed, standardiza-
tion of techniques is necessary to minimize compli-
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cations, with particular attention paid to hemostatic
control, as well as the superior and recurrent
laryngeal nerves and the parathyroid glands.

In recent years, a large number of commercial
devices have been developed to improve the
outcomes of laparoscopic surgeries. These devices
rely heavily on high-energy sources, including radio
waves and ultrasound, with specialized instruments
now available specifically for thyroid surgery.2–5

Recent studies have suggested that the Harmonic
Focus method is associated with higher complica-
tion rates, whereas the LigaSure Precise method
prolongs the operating time.6 New scissors have
also been introduced to increase efficacy and
intraoperative safety.7 However, despite the wide-
spread implementation of these surgical devices, no
direct comparison of surgical outcomes has been
performed. In this retrospective study, we examined
clinical outcomes associated with three thyroidecto-
my techniques, an electrothermal bipolar vessel
sealing system (LigaSure), harmonic curve scissors
(Harmonic Focus), and the traditional suture-liga-
tion method.

Patients and Methods

Two hundred forty-three patients were treated for
benign thyroid disease in the general surgery
department of Safa Hospital, Istanbul, Turkey,
between July 2008 and August 2012. This retrospec-
tive study included all nonemergency cases of
thyroidectomy performed during this time period,
with patients divided into 3 groups according to the
hemostatic technique used: (1) traditional suture
and ligation (group T), (2) Harmonic Focus (group
H), and (3) LigaSure Precise (group L). The
Harmonic Focus device was produced by Focus
Ethicon Endosurgery (Johnson & Johnson, Cincin-
nati, Ohio) and the LigaSure Vessel Sealing System
(LigaSure Precise) was produced by Valley Lab
(Tyco International Healthcare, Boulder, Colorado).
The physical principle of the Harmonic Focus is the
use of ultrasonic energy, whereas the LigaSure
Precise uses high-energy radio waves. All proce-
dures were performed by the same surgical team.
We did not use neuromonitoring for the recurrent
laryngeal nerve.

The following parameters were evaluated for
each of the 243 patients: age, sex, preoperative
histologic diagnosis, thyroid hormone levels [thy-
roid stimulating hormone (TSH), T3, T4], parathy-
roid hormone (PTH), and calcium. During the
operation, operating time, surgical complications,

and weight of the removed thyroid gland were also
recorded. Postoperative parameters included surgi-
cal complications, body temperature, calcium levels
on postoperative days 1, 2, and 3, length of
hospitalization, and hoarseness of voice. Retroster-
nal multinodular goiter was defined as a goiter �2
cm in diameter that remains with the mediastinum
when the patient’s neck is in the hyperextended
position.6

All patients, including those with Graves’ dis-
ease, were treated pharmacologically until they
become euthyroid (TSH, T3, T4, and PSH levels
were within normal ranges), after which they were
cleared for surgery. Routinely, all patients under-
went total thyroidectomy for benign thyroid disease,
with a focus on recognition and preservation of the
laryngeal nerves, along with at least 3 parathyroid
glands. A drain was placed after thyroidectomy and
removed within 24 hours.

The removed thyroid glands were weighed
before fixing in formalin. After the operation,
patients underwent periodic examinations at 15
days, 3 months, 6 months, and 2 years. Vocal cord
movements were examined laryngoscopically, both
pre- and postoperatively, with the exception of 14
patients in whom laryngoscopy was tolerated
poorly.

Postoperative calcemia

Ionized calcium levels were monitored in patients
until discharged from the hospital. All patients with
calcium levels ,8 mg/dL were considered hypo-
calcemic and were treated with oral calcium
carbonate and vitamin D3 replacement. Clinical
hypocalcemia was defined as the presence of a
numbness complaint or positive Chvostek sign
together with ionized calcium levels ,1.14 mmol/L.

Statistical analyses

Quantitative variables (age, calcium levels, operat-
ing times, thyroid gland weight, and hospitalization
length) were expressed as means 6 standard
deviation. Qualitative variables (sex and diagnosis)
were expressed as frequencies and percentages. The
results were reported separately for each group.
Nonparametric tests were used for the statistical
analyses, because the distribution was not normal.
Where appropriate, v2 or Fisher’s exact test was
used to evaluate differences between qualitative
variables. The Kruskal-Wallis test was used to
compare quantitative variables between groups.
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Kruskal-Wallis post hoc test was used to compare

groups P and H with the control group. P , 0.05

was considered statistically significant, and all

analyses were performed using SPSS advanced

statistical software (SPSS Inc, Chicago, Illinois).

Results

Total thyroidectomy was achieved in all patients,

with no reports of mortality, intra- or postoperative

bleeding, cervical hematoma, or infection. Patient

groups were well matched for sex, age, histopath-

ologic diagnosis, and thyroid weight, with no

statistically significant differences detected in terms

of age, sex, histopathologic diagnosis, or thyroid

weight (Tables 1 and 2; P . 0.05). Similarly, no

significant differences were detected in terms of

calcium levels or postoperative hypocalcaemia

among groups (Table 1); postoperative hospitaliza-

tion length was also similar across groups (mean¼ 2

days).

Group H consisted of 14 patients with retroster-

nal multinodular goiters, 60 with multinodular

goiters, and 7 with Graves’ disease. Group T

contained 15 retrosternal multinodular goiters, 56

multinodular goiters, and 10 Graves’ disease cases.

All patients with hypocalcemia recovered within 30

days of medical treatment.

Total operating time was 15% shorter in group H
compared with group T (63.1 6 13.9 versus 73.1 6

13.9 minutes, respectively; P , 0.05). Intermediate
operating times were seen for group L (69 6 7.5
minutes), with no statistically significant differences
observed relative to the other 2 groups (Table 2).

Transient hypocalcaemia was observed in 24.4%
of patients, with no significant differences in terms
of incidence among groups. Despite the frequency
of hypocalcemia in these patients, clinical symptoms
were detected in only 8 of 60 patients diagnosed
with hypocalcemia. Of these 8 patients, 3 (1.2%)
exhibited symptoms of hypocalcemia for as long as
6 months (2 patients from group T and 1 from group
H).

Transient recurrent laryngeal nerve palsy oc-
curred in 10 patients (4.1%), including 4 from group
H, 3 from group L, and 3 from group T, although all
patients recovered within 3 months. No cases of
persistent laryngeal nerve palsy were observed in
this study, reflecting the accuracy of all 3 techniques
used by our surgical team in the protection against
intraoperative surgical injuries.

Discussion

Total thyroidectomy is a delicate procedure requir-
ing extreme care to avoid damage to neighboring
anatomical structures. Strict hemostatic control is

Table 1 Patient demographics and laboratory findings

Variable Harmonic Focus (n ¼ 81) Traditional (n ¼ 81) LigaSure (n ¼ 81) P value

Age 50.3 6 11.9 50.9 6 11.9 51.3 6 13.5 0.957X

Sex (%)
Male 21 17 20 0.802Y

Female 60 64 61
Preoperative calcaemia (mg/dL) 9.2 6 0.1 9.3 6 0.3 9.1 6 0.3 0.264X

Preoperative TSH (pmol/L) 1.0 6 1.0 1.0 6 0.6 1.0 6 0.8 0.978X

Preoperative T3 (pmol/L) 3.7 6 1.5 3.6 6 0.8 4.8 6 1.4 0.006X

Preoperative T4 (pmol/L) 4.2 6 5.0 2.0 6 2.8 5.9 6 5.5 0.016X

P , 0.05 was considered statistically significant. X, Kruskal-Wallis test; Y, v2 test.

Table 2 Diagnoses and findings (operative time and weight of excised thyroid gland)

Variable Harmonic Focus (n ¼ 81) Traditional (n ¼ 81) LigaSure (n ¼ 81) P value

Diagnoses
Retrosternal

Multinodular goitre 14 15 18 0.868Y

Multinodular goitre 60 56 53
Graves’ disease 7 10 10

Operative time (min) 63.1 6 13.9 73.1 6 13.9 69.0 6 7.5 0.018X

Weight of excised thyroid gland (g) 96.4 6 46.4 76.7 6 25.6 90.8 6 26.6 0.123X

P , 0.05 was considered statistically significant. X, Kruskal-Wallis test; Y, v2 test.
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essential for limiting the risk of serious complica-
tions, including recurrent laryngeal nerve and
parathyroid gland injuries, and for decreasing the
incidence of other postoperative complications.
Given the importance of hemostatic control, the
use of devices to dissect and close vessels during
thyroid surgery is not uncommon.8–10 The aim of
our study was to provide a direct comparison of
clinical outcomes associated with each of 3 tech-
niques used for total thyroidectomy: LigaSure,
Harmonic Focus, and the traditional suture-ligation
technique.

Harmonic Focus facilitates dissection of tissues
and improves handling due its unique ergonomic
design, whereas LigaSure necessitates a separate
blade for cutting. In cases in which the use of
Harmonic blades is difficult, the LigaSure method
may be used to aid dissection. LigaSure can be used
to close vessels up to 7 mm in diameter, with a range
of 2 to 3 mm for thermal injury; the Harmonic
scalpel can close vessels up to 5 mm in diameter,
with a safety measure of 2 mm for thermal
injury.11,12 Although these devices offer shorter
overall operating times compared with the tradi-
tional suture and ligation approach,13 they have not
been shown to improve complication rates.14 These
devices do not replace careful surgical practices but
do serve to enable a more streamlined process. In
fact, experienced surgeons have an easier learning
curve using these devices, with no associated
increase in complication rates.15,16

No differences were detected among groups in
terms of histopathologic diagnosis, age, sex, or
thyroid gland weight; no hemorrhagic complica-
tions occurred in any patient. The most frequently
reported hemorrhagic complication is related to
cleavage of the superior thyroid artery, which can be
serious even in cases in which the Harmonic Scalpel
was used.14

No statistically significant differences in terms of
complication rates were observed among groups.
Hypocalcemia is the most frequently encountered
complication of total thyroidectomy, although con-
tradictory results have also been reported. Fremen et
al17 reported a lower incidence of hypocalcemia
associated with the Harmonic Scalpel Pons.18 Only 3
patients in this study experienced symptoms of
hypocalcemia lasting as long as 6 months.

Ten of our patients had transient recurrent
laryngeal nerve palsy, all of whom recovered in 2
months; no cases of persistent laryngeal palsy were
reported. When the Harmonic Scalpel was first
introduced, it was accompanied by an increase in

surgical complications.19 Our experiences were also
unfavorable due to disadvantages associated with
its long handle and difficulty in dissection, limiting
our use to only minimal invasive thyroid sur-
gery.17–20 However, as surgeons have become more
experienced with the capabilities and limitations of
this device, complication rates have declined,
enabling use in a more diverse array of condi-
tions.21 In contrast, the LigaSure Precise is a safe,
user-friendly device, with an easier learning curve
relative to other ultrasonic hemostatic devices.15

Early studies examining the efficacy of Harmonic
Focus were often limited to a small number of
patients. These studies were suggestive of shorter
operative times, although no statistically significant
differences were identified, likely reflective of the
limited experience of surgeons with the device,
along with the small sample size of the studies.22

Our findings showed a significant reduction in
operative times (~15%) in group H compared with
group T. Although average operative times were
also shorter in group L relative to group T, this
difference was not statistically significant. The
shorter operative times associated with Harmonic
Focus are likely due to its unique ultrasound-based
technology, which enables simultaneous cutting and
coagulation.

Previous studies comparing the cost of these new
techniques have not provided conclusive data, with
many studies providing contradictory results.23,24

This variability is likely the result of inconsistencies
in terms of the objective parameters used by
hospitals and medical centers to analyze cost; this
is particularly true of specialized centers where the
operating room is under heavy use, and prolonga-
tion of operative time is a considerable factor.

Many surgeons continue to abstain from using
advanced surgical devices in noncomplicated thy-
roidectomies, as the difference in operative time is
likely negligible relative to the traditional suture and
ligation method, particularly when considering that
many surgeons have more experience with tradi-
tional endocrine surgeries. Instead, it may be
reasonable to prefer these kinds of advanced devices
for more complex thyroidectomies, such as those for
gross goiters and/or those embedded behind the
mediastinum. The relatively high cost of new
devices, such as these, supports this tendency, with
most devices requiring additional positive criteria to
justify use. These data are consistent with the use of
traditional suture and ligation in relatively straight-
forward cases, whereas large goiters, as well as
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those that may require longer operation times, are
more likely to benefit from use of the new devices.

Our data and experience strongly support both
the safety and efficacy of the Harmonic Focus and
LigaSure vessel sealing system for routine and
complicated thyroidectomies. The only real advan-
tage of these devices in thyroid surgery is the
associated time savings, making implementation of
these techniques an issue of balance between cost
and efficiency. Despite recent reports of a decrease
in postoperative hypocalaemia associated with these
devices,25 our study revealed no improvement in the
rate of postoperative hypocalcaemia. Indeed, no
statistically significant differences in terms of post-
operative complications were detected among the 3
groups.

References

1. Kilic M, Keskek M, Ertan T, Yoldas O, Bilgin A, Koc M. A

prospective randomized trial comparing the harmonic scalpel

with conventional knot tying in thyroidectomy. Adv Ther 2007;

24(3): 632–638

2. Ortega J, Sala C, Flor B, Lledo S. Efficacy and cost-effectiveness

of the UltraCision harmonic scalpel in thyroid surgery:

analysis of 200 cases in a randomized trial. J Laparoendosc

Adv Surg Tech A 2004;14(1):9–12

3. Yao HS, Wang Q, Wang WJ, Ruan CP. Prospective clinical trials

of thyroidectomy with LigaSure vs conventional vessel

ligation: a systematic review and meta-analysis. Arch Surg

2009;144(12):1167–1174

4. Lombardi CP, Raffaelli M, Cicchetti A, Marchetti M, De Crea

C, DiBidino R, et al. The use of ‘harmonic scalpel’ versus

‘knottying’ for conventional ‘open’ thyroidectomy: results of a

prospective randomized study. Langenbecks Arch Surg 2008;

393(5):627–631

5. Cirocci R, D’Ajello F, Trastulli S, Santoro A, DiRocco G,

Vendettuoli, et al. Meta-analysis of thyroidectomy with

ultrasonic dissector versus conventional clamp tie. World J

Surg Oncol 2010;8:112

6. Sartori PV, DcFina S, Colombo G, Pugliese F, Romano F,

Cesana G, et al. LigaSure versus Ultracision in thyroid surgery:

a prospective randomized study. Langenbecks Arch Surg 2008;

393(5):655–658

7. Seiler CM, Frohlich BE, Veit JA, Gazyakan E, Wente MN,

Wollermann C, et al. Protocol design and current status of

CLIVIT: a randomized controlled multicenter relevance trial

comparing clips versus ligatures in thyroid surgery. Trials

2006;7(1):27

8. Goretzki PE, Schwarz K, Lammers BJ. Implementing the

general use of dissection devices in thyroid surgery from

prospective randomized trial to daily use. Surg Technol Int

2009;18:86–92

9. Franco J, Kish KJ, Pezzi CM, Pak H, Kukora JS. Safely

increasing the efficiency of thyroidectomy using a new bipolar

electrosealing, device (LigaSure) versus conventional clamp

and tie technique. Am Surg 2006;72(2):132–136

10. Cordon C, Fajardo R, Ramirez J, Herrera MF. A randomized,

prospective, parallel group study comparing the harmonic

scalpel to electrocautery in thyroidectomy. Surgery 2005;137(3):

337–341

11. Landman J, Kerbl K, Rehman J, Andreoni C, Humphrey PA,

Collyer W, et al. Evaluation of a vessel sealing system, bipolar

electrosurgery, harmonic scalpel, titanium clips, endoscopic

gastrointestinal anastomosis vascular staples and sutures for

arterial and venous ligation in a porcine model. J Urol 2003;

169(2):697–700

12. Goldstein SL, Harold KL, Lentzner A, Matthews BD, Kercher

KW, Sing RF, et al. Comparison of thermal spread after ureteral

ligation with the laparo-sonic ultrasonic shears and LigaSure

system. J Laparoendosc Adv Surg Tech A 2002;12(1):61–63

13. Manouras A, Lagoudianakis EE, Antonakis PT, Filippakis GM,

Markogiannakis H, Kekis PB. Electrothermal bipolar vessel

sealing system is a safe and time-saving alternative to classic

suture ligation in total thyroidectomy. Head Neck 2005;27(11):

959–962

14. Manouras A, Markogiannakis H, Koutras AS, Antonakis PT,

Drimousis P, Lagoudianakis EE, et al. Thyroid surgery:

comparison between the electrothermal bipolar vessel sealing

system, harmonic scalpel and classic suture ligation. Am J Surg

2008;195(1):48–52

15. Rosato L, Avenia N, Bernante P, De Palma M, Guolino G, Nasi

PG, et al. Complications of thyroid surgery: analysis of a

multicentric study on 14,934 patients operated on in Italy over

5 years. World J Surg 2004;28(3):271–276

16. Kiriakopoulos A, Dimitrios L. Use of diathermy system in

thyroid surgery. Arch Surg 2004;139(9):997–1000

17. Foreman E, Aspinall S, Bliss RD, Lennard TW. The use of the

harmonic scalpel in thyroidectomy: ‘beyond the learning

curve’. Ann R Coll Surg Engl 2009;91(3):214–216

18. Pons Y, Gauthier J, Ukkola-Pons E, Clement P, Roguet E,

Poncet JL, et al. Comparison of LigaSure vessel sealing system,

harmonic scalpel and conventional hemostasis in total

thyroidectomy. Otorhinolaryngol Head Neck Surg 2009;141(4):

496–501

19. Marchesi M, Biffoni M, Cresti R, Mulas MM, Turriziani V,

Berni A, et al. Ultrasonic scalpel in thyroid surgery. Chir Ital

2003;55(2):299–308

20. Dionigi G. Energy based devices and recurrent laryngeal

nerve ınjury: the need for safer instruments. Langenbecks Arch

Surg 2009;394(3):579–580

21. Bove A, Papanikolaou IG, Bongarzoni G, Mattei PA, Marko-

giannakis H, Chatzipetrou M, et al. Thyroid surgery with

harmonic focus, LigaSure precise and conventional technique:

a retrospective case-matched study. Hippokratia 2012;16(2):

154–159

DIFFERENCES IN THYROIDECTOMY OUTCOMES BASED ON SURGICAL METHOD CIFTCI

Int Surg 2016;101 125

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-07 via free access



22. Di Rienzo RM, Bove A, Bongarzoni G, Palone G, Coradetti L,

Corbellini L. Comparison of conventional technique, LigaSure

Precise and Harmonic Focus in total thyroidectomy. G Chir

2010;31(6-7):296–298

23. Sebag F, Fortanier C, Ippolito G, Lagier A, Auquier P, Henry JF.

Harmonic scalpel in multınodular goiter surgery: impact on

surgery and cost analysis. J Laparoendosc Adv Surg Tech A 2009;

19(2):171–174

24. Leonard DS, Timon C. Prospective trial of the ultrasonic

dissector in thyroid surgery. Head Neck 2008;30(7):904–908

25. Oussoultzoglou E, Panaro F, Rosso E, Zeca I, Bachellier P,

Pessaux P, et al. Use of BiClamp decreased the severity of

hypocalcemia after total thyroidectomy compared with

LigaSure: a prospective study. World J Surg 2008;32(9):1968–

1973

CIFTCI DIFFERENCES IN THYROIDECTOMY OUTCOMES BASED ON SURGICAL METHOD

126 Int Surg 2016;101

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-07 via free access


