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Wide propagation of new generation of electrosurgical devices such as bipolar vessel sealing systems 
(eg. Thermostapler® by EMED) enabled seamless closing of blood vessels with a diameter up to 7 mm 
while maintaining the necessary safety margin, as well as reducing the duration of the operation. We 
decided to verify these reports in our material.
Aim of the study was comparison of thyroid surgery performed with the electrocautery tool – Ther-
mostapler® by EMED with surgery using classic hemostasis technique to evaluate the operative time 
and complications in the form of bleeding, recurrent laryngeal nerve paralysis, symptoms of hypopara-
thyroidism, and wound infection.
Material and methods. We retrospectively analyzed 256 patients operated in the Department of 
General and Proctological Surgery Solec Hospital in Warsaw due to inert thyroid goitre. All patients 
underwent total thyroidectomy. Patients were divided into two groups. The first group consisted of 
126 patients operated in 2000, using classic techniques of hemostasis. While the second group con-
sisted of 130 patients operated in 2007-2008 with Thermostapler®. We compared duration of surgery 
and the incidence of postoperative complications.
Results. The operative time was significantly shorter (average 18 minutes) in the second group of 
patients. We also recorded a statistically significant decrease in the incidence of complications in the 
group operated with Thermostapler.
conclusions. Use of bipolar vessel sealing system in a decisive manner shortens the duration of op-
eration. Use of bipolar vessel sealing system also enables a radical reduction in the incidence of com-
plications rate such as bleeding, recurrent laryngeal nerve paralysis, symptoms of hypoparathyroidism, 
and wound infection. In the future, similar studies should be performed to assess the real costs result-
ing from the use Thermostapler®.
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Despite the dynamic advances in conserva-
tive treatment of patients with nodular goitre, 
surgery remains the only effective therapeutic 
method in thyroid disorders (1). Currently, it is 
believed that the indications for surgical proce-
dure include neck constriction symptoms in 
both non-toxic and toxic goitre (2, 3). The abso-
lute indications for surgery encompass thyroid 

cancer or justified suspicion of neoplastic dis-
ease: uncertain results of fine needle aspiration 
biopsy, recurrent goitre or rapidly growing 
thyroid tumour (4, 5). On the other hand, failure 
of applied conservative treatment, contraindica-
tions against therapy with radioactive iodine 
or lack of patient’s consent to such a treatment 
are among the relative indications (6).
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MATERIAL AND METHODS

Retrospective analysis was performed on 
256 patients undergoing surgical procedure at 
the Department of General Surgery with Proc-
tology Sub-Unit, Solec Hospital in Warsaw, 
due to non-toxic goitre. All patients underwent 
thyroidectomy. The patients were divided into 
two groups. The first one included 130 indi-
viduals (22 males and 108 females; mean age: 
50) who underwent surgery in 2000, with the 
use of classical haemostatic techniques, i.e. 
ligatures and underpins. The second group 
encompassed 126 patients (12 males and 114 
females; mean age: 54) who underwent surgery 
in 2007-2008, with the use of Thermostapler®. 
The characteristics of both groups are pre-
sented in tab. 1. 

The analysed parameters included the pro-
cedure duration and the number of complica-
tions in the form of postoperative haemor-
rhage, recurrent laryngeal nerve paralysis, 
hypoparathyroidism and surgical wound infec-
tion.

RESULTS

The surgical data on the procedure duration 
are presented in tab. 2. The mean surgery 
duration differed statistically significantly (p 
> 0.05) between the two groups, and stood at 
113 min in the classical haemostatic technique 
group and 95 min in the group undergoing 
thyroidectomy with the application of bicoagu-
lation forceps (Thermostapler®). 

The results on serious peri- and postopera-
tive complications are presented in tab. 3. The 
total percentage of complications in the group 
of patients undergoing thyroidectomy with the 
use of Thermostapler® was clearly lower and 
stood at 2.4% as compared with the group of 

Fig. 1. Bipolar vessel sealing system – Thermostapler®

The principles of thyroid surgery have been 
known since the 1970s, when Emil Theodor 
Kocher performed the first total thyroidectomy 
procedure in 1876. Undoubtedly, over the 
134 years since that time, significant advanc-
es have been made, owing to the development 
of anaesthesiological and pharmacological 
methods, as well as continuous improvement 
in surgical techniques and use of novel equip-
ment, including surgical instruments ensuring 
effective haemostasis. Thus, an important is-
sue in modern surgery associated with thyroid 
disorder treatment is the implementation and 
increasingly wide use of novel electrosurgical 
(low invasive) surgical techniques. The intro-
duction of classical electrocoagulation has 
significantly shortened the duration of per-
formed surgical procedures. However, classical 
electrocoagulation has no application in man-
aging vessels of more than 3 mm in diameter. 
The introduction of new-generation electrosur-
gical devices – bipolar vessel sealing systems 
(e.g. Thermostapler® by Emed, fig. 1) – has 
allowed suture-free sealing of vessels up to 
7 mm in diameter. The core principle of this 
instrument operation is the creation of intra-
vascular layer of crossing collagen fibres, join-
ing the proper middle coats and sealing the 
vessel lumen. This is achieved owing to the use 
of high-frequency low-voltage current and a 
feedback generator, measuring the delivered 
voltage and amount of current, and assessing 
the changes occurring in the tissue. The ad-
vantage of such a solution is the achievement 
of maximum haemostasis with minimum tis-
sue burning, adhesion and charring. The lat-
eral tissue damage is limited to 1-2 cm around 
the site of heat denaturation (7). 

In view of the dynamic growth over the past 
two decades in the number of performed thy-
roid surgeries in Poland, and the widespread 
use of novel equipment ensuring proper hae-
mostasis, it seems pertinent to perform its 
objective assessment.

The aim of the present study was the com-
parison of thyroid surgeries performed with 
the use of electrocoagulation instrument, Ther-
mostapler® by Emed, with those performed by 
classical methods employing ligatures and 
underpins, in terms of the procedure duration 
and complications in the form of haemorrhage, 
recurrent laryngeal nerve paralysis, hypopara-
thyroidism symptoms and surgical wound 
infection.
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Table 1. Patient group characteristics

Patients 
(gender, age)

Thermostapler® 
n=126

Classical 
technique 

n=130
p

Females 114 108 NS
Males 12 22 NS
Age (years) 54,05 (24-82) 50,24 (17-75) NS

Tabela 2. Dane operacyjne 
Table 2. Surgical data

Data Thermostapler®
n=126

Classical 
technique

n=130
p

Surgery 
duration (min)

95,26 113,25 0,05

Table 3. Peri- and postoperative complications

Complication Thermostapler®
n=126

Classical technique
n=130 p

Recurrent laryngeal nerve paralysis 0,8% (1) 3% (4) 0,05

Hypoparathyroidism symptoms 0,8% (1) 1,5% (2) NS

Postoperative haemorrhage 0,8% (1) 0,8% (1) NS
Surgical wound infection 0% 1,5% (2) NS
Total percentage of complications 2,4% 6,8% 0,05

DISCUSSION

Any modification the aim of which is the 
refinement of surgical procedure, and thus also 
the improvement of achieved therapeutic re-
sults and minimisation of complications, re-
quires analysis. The classical electrocoagula-
tion used to date, having application in sealing 
of vessels up to 2 mm in diameter only and 
causing tissue adhesion, burning and charring 
at 9-15 mm due to uncontrolled destructive 
heat action, has not been applied widely in 
thyroid surgery. The result-controlled bipolar 
electrocoagulation for vessel sealing (including 
such systems as Thermostapler®, LigaSure® 
and BiClamp®) is currently more widely used 

Fig. 2. Coagulation of thyroid vessels with the use of 
Thermostapler® Fig. 3. Dissection of upper thyroid vessels

patients undergoing surgery with the applica-
tion of classical haemostatic techniques, where 
this figure was 6.8%. The following were 
deemed serious complications: recurrent la-
ryngeal nerve paralysis symptoms, hypopara-
thyroidism symptoms (confirmed by labora-
tory tests: lowered blood calcium level), post-

operative haemorrhage and surgical wound 
infection. 

Haemostasis was relatively good in the 
group of patients undergoing surgery with 
the use of Thermostapler®. There were no 
cases requiring additional suturing for 
the management of haemorrhaging vessels 
(fig. 2 and 3). 
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with the use of classical haemostatic methods, 
where it was 6.8%. In the present study, the 
largest reduction, which was statistically sig-
nificant, was observed in complications in the 
form of recurrent laryngeal nerve paralysis. 
The prevalence of other complications (hy-
poparathyroidism symptoms, postoperative 
haemorrhage and surgical wound infection) 
did not differ between the two studied groups. 
Similar results have been obtained by Petrakis 
and colleagues who have also noted a drop as 
regards all the studied complications post 
thyroid surgery in a group of patients undergo-
ing the procedure with the use of bipolar vessel 
sealing system (12). Lepner and Vaasna, and 
Parmeggiani and colleagues, additionally re-
port a reduction in hypoparathyroidism among 
patients undergoing surgery with the use of 
LigaSure® vessel sealing system (LVSS) (10, 
15). The above is most likely owing to one of 
the characteristics of controlled bipolar elec-
trocoagulation, i.e. the limitation to 1.5-2 cm 
of the range of heat action on surrounding tis-
sues. However, not all publications report a 
drop in the number of complications: Saint 
Marc and colleagues have demonstrated a 
total percentage of complications at 35% (in-
cluding transient complications) and no sta-
tistically significant difference between the 
group undergoing surgery with the use of 
LVSS and the one with a classical technique 
(16).

An important feature of the Thermostapler® 
system is the option of sterilising the bicoagula-
tion forceps, and thus the possibility of their 
repeated use. The above and the definite reduc-
tion in the amount of used suture during the 
procedure might provide an economic advan-
tage from the use of this tool. However, the 
publications are inconsistent on the issue. Saint 
Marc and colleagues have reported that the cost 
of a single procedure with the use of LVSS in-
creased by EUR 45 as compared with classical 
haemostatic techniques (16). An increase in the 
costs of thyroid surgery with the use of LVSS 
has also been noted by Cipolla and colleagues 
(14). On the other hand, Pons and colleagues 
have observed a reduction in the costs of a 
single surgical procedure with the use of LVSS 
by USD 11 as compared with the control (“clas-
sical” method), and a clear drop by USD 85 in 
a group undergoing surgery with the use of 
harmonic scalpel (17). It seems that, taking into 
account the total costs associated with hospi-

in almost all procedural specialisations owing 
to the possibility of effective and precise dis-
section and ensuring of thorough haemostasis 
with the option of sealing vessels up to 7 mm 
in diameter (8 -11). Encouraged by the reports 
on the advantages of this technology, the au-
thors have decided to assess the safety, effec-
tiveness and efficacy of the Thermostapler® 
system in thyroid surgery performed at the 
local centre. 

In the present study, the patients undergo-
ing thyroidectomy with the use of the classical 
method or the Thermostapler® system did not 
differ significantly in terms of their age, gender 
or indications for surgery, and the studied 
groups may be deemed homogeneous. The 
obtained results indicate a significant differ-
ence in the surgical procedure duration be-
tween Thermostapler® and classical haemo-
static methods (95.26 min vs. 113.25 min). As 
it transpires, the procedure duration was 
shorter by 18 min when Thermostapler® was 
employed, and similar results have been ob-
tained by other surgeons. Shen and colleagues, 
in a study published in 2005, obtained the 
procedure duration shorter by 30 min, on aver-
age, with the use of bipolar vessel sealing 
system, while in the group of patients undergo-
ing total thyroidectomy the difference reached 
1 h (8). Manouras and colleagues have re-
ported the shortening of procedure duration 
by 14 min, on average, in a group of patients 
undergoing surgery with the use of bipolar 
vessel sealing system (9). Similar results have 
been obtained Lepner and Vaasna, Lachanas 
and colleagues, Petrakis and colleagues, and 
Alesina and colleagues (10-13). However, not 
all reports confirm the above findings. Cipolla 
and colleagues, in a study conducted on a group 
of 105 patients, published in 2008, did not 
demonstrate any statistical differences in the 
procedure duration between the bipolar vessel 
sealing system and the classical haemostatic 
techniques (14). Moreover, Cipolla and col-
leagues did not find any differences in the 
percentage of complications between the stud-
ied patient groups (14). 

In the present study, a statistically signifi-
cant difference was found between the total 
percentages of complications in the studied 
groups. In patients undergoing strumectomy 
with the use of Thermostapler®, the above 
figure was clearly lower and stood at 2.4% as 
compared with patients undergoing surgery 
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talisation including the amount of administered 
drugs, quicker discharge and return to full 
professional activity should generate savings. 
In Poland, this is an interesting aspect, clearly 
worth initiating further studies.

CONCLUSIONS

1. The use of bipolar vessel sealing system 
definitely (statistically significantly) 

reduces the surgical procedure dura-
tion.

2. The use of bipolar vessel sealing system 
provides a radical (statistically significant) 
reduction in the incidence of complications 
post thyroid surgery.

3. It is indicated to expand in future the above 
studies by the economic aspect – the com-
parison of costs of thyroid surgery employ-
ing Thermostapler® with that using classi-
cal haemostatic techniques.
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