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superior to Suture Ligation in Total Thyroidectomy
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Background: The objective of this study was to compare the results of the LigaSure® Precise vessel sealing system
and conventional suture ligation (CSL) for total thyroidectomy in terms of complication rates, hospitalization, and

surgical time.

Materials and Methods: This non-randomized retrospective review included 118 consecutive patients. All patients
with nodular or multinodular goiter underwent total thyroidectomy by a single surgeon. The patients were divided
into two subgroups: CSL was used as the conventional method together with monopolar and bipolar cautery (group
1), and LigaSure® Precise (L) was used in group 2 as a sealing system for all surrounding tissues of thyroid gland.
Results: No statistically significant differences were found between the two techniques with respect to age, sex,
surgical time, hospitalization, and postoperative complications (p>0.05).

Conclusion: Sutureless thyroid operations with Ligasure can be safely performed without the presence of higher
complication risks but does not reduce surgical time or hospitalization.
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Introduction

Use of various diathermy techniques to
reduce perioperative transfusions and intra
operative blood loss have been recommended
and a new electrothermal bipolar tissue sealing
system (LigaSure) has been used in various
type of surgeries. The LigaSure device uses high
current, low-voltage, bipolar radiofrequency
(RF) energy. Tissue is grasped and compressed

within the jaws of the instrument. When sealing
is completed, microprocessor-control feedback
mechanism automatically terminates electrical
current. This device uses body's own collagen
and elastin to create a permanent fusion zone
and can fuse vessels up to and including 7 mm,
lymphatics, and tissue bundles, and has an
average seal cycle of two to four seconds in
most surgical situations (1-4).
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Ligasure Use in Total Thyroidectomy

Total thyroidectomy is the fundamental
treatment for benign and malignant thyroid
diseases. However, extended resection may
increase postoperative complication rates (5).
Bleeding during thyroidectomy surgery may
compromise the exposure of the operation site
and may lead to damage of the recurrent
laryngeal nerve (RLN) and difficult dissection
of parathyroid glands, and can extend surgical
time. Thyroid surgery requires meticulous
devascularization of a large number of blood
vessels and plexuses in the parenchyma of the
thyroid gland. Therefore, hemostasis is of great
importance when dividing various vessels
before removing the gland (6).

Effective tissue hemostasis can be achieved
through either conventional suture ligation
(CSL) or Ligasure system (7). Postoperative
hemorrhagic complications and hematoma
rates are higher in total thyroidectomy as
opposed to subtotal thyroidectomy because of
the extended dissection and resection (5,8, 9).
The aim of this study was to compare the results
of CSL and the LigaSure Precise vessel sealing
system in total thyroidectomy.

Materials and Methods

This retrospective non-randomized clinical
trial review included 118 consecutive patients.
All patients with a diagnosis of bilateral nodular
or multi nodular goiter (MNG) underwent total
thyroidectomy by a single surgeon between
December 2010 and December 2015. Patients
with toxic MNG, thyroid malignancy, intra
thorasic goiter and a history of previous thyroid
surgery were not included in the study. A
fine needle aspiration biopsy was performed
preoperatively to exclude malignancy. Written
informed consent was obtained from each
patient prior to surgery. The ethical approval
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was obtained from the ethics committee of The
Recep Tayyip Erdogan University Educational
and Research Hospital in Rize. The approval
number for ethic committee is 2018/168.

The data of age, sex, surgical time, length of
hospital stay, transient/permanent RLN palsy,
transient/permanent, postoperative hematoma,
hypocalcemia, and hoarseness were received.
Hypocalcaemia was defined as serum calcium
level less than 8 mg/dL. Permanent hypo
calcemia was defined when a medical regimen
was required for longer than 12 months.

Vocal cord paralysis was defined as complete
immobility of the vocal cord. If postoperative
RLN palsy was detected, the patient was
referred to an ear otolaryngologist. All patients
with hypocalcemia and recurrent laryngeal
nerve paralysis were examined at 12 months
postoperatively. RLN palsy lasting more than 12
months was classified as permanent injury.
Intraoperative hemorrhage and postoperative
drainage volumes were not included due to the
retrospective nature of the study.

The patients were divided into two subgroups;
CSL was used as the conventional method
together with monopolar and bipolar cautery in
group 1, and LigaSure® Precise (L) (Covidien,
Boulder, CO, USA) was used as a sealing system
for all surrounding tissues of thyroid gland
including superior and inferior pole vessels in
group 2. A drain was used at the end of surgery
in accordance with the nature and necessity of
the surgical procedure.

Surgical Procedure

Surgery was performed under endotracheal
general anesthesia with patients in the anti-
Trendelenburg position with their head in
dorsal extension. A standard 3-4 cm collar
incision was applied 2 cm above the sternal
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notch. The platysma muscle was cut and upper
and lower subplatysmal flaps were prepared.
Thyroid cartilage and the sternal notch were the
upper and lower boundaries for the skin flaps.
The strap muscles were divided vertically in
the midline using electrocautery and retracted
laterally on both sides. An extra capsular
dissection and resection was preferred for all
total thyroidectomies. Lobectomy was planned
first for the most pathologic side and the
carotid sheath become visible with strap muscle
retraction. It was not necessary to divide the
strap muscles for further exposure. The middle
thyroid vein and branches were dissected with
using CSL and scissors in group 1 and with
Ligasure in group 2. The upper pole was ligated
using CSL and scissors in group 1 and with
Ligasure in group 2 with careful dissection to
avoid injury to the superior laryngeal nerve. The
lateral parts were dissected and ligated in the
same manner. The RLN was identified to avoid
injury and trauma. The lower pole was dissected
and ligated with CSL and scissors in group 1
and Ligasure in group 2. Same procedure was
performed to the other lobe. Intraoperative
neuromonitoring or RLN visualization were not
applied routinely in the study.

Statistical Analysis

Data analysis was processed using the SPSS
statistics package 17 (SPSS Inc., Chicago, USA).
Quantitative data are expressed as meant
standard deviation (SD) and qualitative data are
expressed as number and %. A statistical
analysis was performed using unpaired t-tests
and Fisher’s exact test to determine significant
differences with a two-sided p-value of <0.05.

Results

The study consisted of 118 patients [98 females
(F) and 20 males (M)]. The mean age was 38.1
(range, 21-67) years. The CSL group comprised
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60 patients (49F, 11M) and L group consisted of
58 patients (49F, 9M). The mean age was
39.4+1.25 years in CSL group, and 36.7+0.95 in
the L group, 38.1 years across both groups. No
statistically significant differences were found
between the two groups with respect to age
and sex. The mean surgical time was 48.1
minutes in the CSL group, 44.3 minutes in the L
group, and 46.2 minutes across both groups.
The mean length of hospital stay was 1.7 days
in CSL group and 1.88 in the L group (Table-1).

Table 1. Demographic characteristics, mean operation
time, and mean hospital stay of patients

Total el L
Variables (n118) Group Group p
) (n:60) (n:58)

Sex (F/M) 98/20 49/11 49/9 0.25
Age (Years) 361 39.4+£1.25 36.7+095 0.65
g 21-67) A4+1. 7+0. :

Operation

Time (Min) 46.2 48.1 443 0.65
Hospital

Stay (Days) 1.79 1.7 1.88 0.81

CSL: Conventional suture ligation, L: Ligasure, F:Female, M: Male

Transient hypocalcemia was seen in four
patients (6.6% in the CSL group, 6.9% in the L
group; 6.8% in total) in each group. Permanent
hypocalcemia was observed in only one patient
(1.6%) who was in the CSL group. Transient RLN
palsy occurred in one patient (1.6% in the CSL
group, 1.7% in the L group; 1.6% in total) in
each group. No permanent RLN palsy was
noted in either group. Transient and permanent
hypocalcemia and RLN palsy in groups were
not significantly different. Hematoma was
observed in three patients (5%) in the CSL
group, and 2 in (3.4%) the L group; 4% in total
(p=0.065). Hoarseness was observed in one
patient (1.6% in the CSL group, and 1.7% in L;
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1.7%) in each group. Hematoma and hoarse
ness were not statistically significant (Table-2).

Table 2. Intraoperative and postoperative complications
of patients

CSL L

Variables TOtal Group Group P

(118 (n60) (n:58)
Transient
hypocalcemia 8 (6.8%) 4 (6.6%) 4 (6.9%) 065
(ma/dL)
Permanent
hypocalcemia 1 (0.8%) 1 (1.6%) 0 0.065
(mg/dL)
Transient RN 1 7o 1 (16%) 1(1L7%) 0.065
palsy
Permanent
RLN palsy 0 0 0.65
Hematoma 5 (4%) 3(5%) 2((34%) 0.065
Hoarseness 21.7%) 11.6%) 1@1.7%) 0.065

Abbreviations. CSL: Conventional suture ligation, L: Ligasure,
RLN: Recurrent laryngeal nerve)

Discussion

Sutureless thyroid surgeries have gained
increasing importance in the last decade. The
efficacy and safety of Harmonic-Scapel® and
LigaSure® have been proved in various studies
(10-14). Many studies showed that in modern
thyroid surgeries, different clinical results are
present with the use of different types of
hemostatic methods. These results have clinical
significance and can be useful for making
guidelines for thyroidectomy. There are many
studies of patients comparing L with CSL for
total thyroidectomy. Much is known about
safety of this relatively new technique. However,
results regarding surgical time, hospital
stay, and intraoperative and post operative
complications are controversial. Some studies
reported that the Ligasure system decreased
both surgical time and hospital stay (13,15).
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Unilateral or bilateral RLN injury is major
and most feared complication after thyroid
and parathyroid surgery (16). It can be either
transient or permanent. Reported permanent
RLN palsy rate in the literature is 0 to 14% (17),
whereas transient injuries are observed in
between 1% and 30% of cases depending
on various studies and the frequency of
postoperative otolaryngological controls (18-
20). Furthermore, vocal cord paresis may
appear without injury of the nerve. Merely
intense stretching during the retraction of the
thyroid gland can cause this transient paresis
(21). Transient injuries usually have different
healing times. Full recovery usually lasts 4 to 6
weeks. However, it can be extended up to 12
months. Non-function or dysfunction lasting
more than 12 months is considered as
permanent injury (22). latrogenic injury to the
parathyroid glands resulting in hypocalcemia
can occur due to damage through inappro-
priate surgical dissection and manipulation of
the parathyroid glands.

Postoperative hypocalcemia is the most
common event following a total thyroidectomy.
Transient and permanent hypocalcemia rate
after total thyroidectomy has been reported as
5% to 15% (23, 24). Most of the postoperative
hypo calcemia is transient, however it may
causes long-term hospitalization and decreases
quality of the life (25). Subnormal parathyroid
hormone level and calcium replacement
requirement with or without calcitriol more than
one year after total thyroidectomy is defined as
permanent hypoparathyroidism; otherwise it is
considered as transient hypocalcemia (25).

Sandonato et al. (26) were the first to describe
the wuse of Ligasure in thyroidectomies,
reporting a decrease in transient RLN injuries
and hypoparathyroidism complications. There
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are some previous studies comparing L with
STL techniques for total thyroidectomy. In one
of them, Monouras et al. (27) reported that
the use of Ligasure in total thyroidectomy
decreased surgical time only. No statistically
significant differences were found for intra
operative and postoperative complications,
postoperative serum calcium measurements,
and hospital length of stay between their two
groups. Petrakis et al. (15) observed fewer
complications; a shorter surgical time and
postoperative hospital stay, and decreased
temporary RLN injury and hypocalcemia in their
L group. Barbaros et al. (13) reported reduced
hospital stay and surgical time and similar
complication rates in their L group. Cakabey et
al. (17) also reported shorter surgical duration
and similar complication rates in their L group.
According to these authors, the change in
technique with Ligasure facilitates dissection of
the thyroid lobes and helps to reduce surgical
time. They also claimed that a decreased
requirement for lateral skin retraction and the
reduction in incision length in the L group
probably reduced the postoperative pain (17).
Postoperative pain was not evaluated in the
present study. In contrast, there were no
significant difference in surgical time, RLN
injury, hypocalcemia, and hematoma between
groups in some other reports (6, 28-31).

In the present study, two different techniques
were compared at one medical center and
the surgeries were performed by the same
experienced surgeon. All surgeries were
performed either with CSL or the LigaSure
device. Both groups were eligible for the
comparison of comorbidity, diagnosis, and
surgical procedures. We found that the use
of LigaSure did not significantly reduce surgical
time or hospital stay. Moreover, postoperative
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hypocalcemia, RLN palsy, hematoma, and
hoarseness rates were statistically similar with
both techniques. We observed only one
temporary RLN injury in each group (2/188, 1.7
%). RLN injury was evaluated by indirect
laryngoscopy examination performed by the
consultant ear, nose and throat surgeon.
Temporary RLN injuries were healed at 3 and 5
postoperative months respectively. Permanent
RLN palsy was not observed. Temporary
hypocalcemia was observed in four patients
in each group and only one permanent
hypocalcemia was seen in the CSL group.
Transient hypocalcemia was maintained with
daily calcium carbonate+ cholecalciferol tablets
and were resolved at 3,5,7 and 9 postoperative
months. Calcium carbonate + cholecalciferol
tablet and Calcitriol capsule were used in
permanent hypocalcemia.

The use of LigaSure did not increase the risk
of RLN palsy and hypocalcemia in our study.
These results are consistent with the literature
data (24, 26). All patients underwent surgery by
the same single surgeon, one who specializes
in CSL thyroid surgery and achieves quick and
safe dissections owing to the acquired level of
skill and experience. This probably helped in the
low level of RLN palsy and hypocalcemia. A
surgeon with the same level of skill and
experience should have little difficulty in
learning how to use the LigaSure device and
accordingly would not expect to increase
postoperative  complications in  anatomic
thyroid dissection.

Postoperative hematoma rates were 1.5% in
the literature (29, 31) and 5.4 % (3 in CSL and 2
in L group) in our study. We attributed this rate
to the ineffectiveness of the drains. Hematomas
were confirmed by ultrasound and no surgical
drainage was required in these patients.
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Hoarseness due to nerve damage is also a
feared complication. Hoarseness can resolve
within months. Transient hoarseness rates are 5
to 7% and permanent hoarseness rates are 0.9
to 2.4 % (32, 33). In our study, only one patient
from each group was observed to have
hoarseness, which resolved after a short while.
Hoarseness was probably due to compression
with the intubation tube in our study. The cost
effectiveness of LigaSure is another subject for
investigation. We did not evaluate the cost of
the Ligasure device in this study. However,
some studies suggest that using Ligasure is
more expensive than CSL, but this may be
reduced by using one device for several
patients (12, 17). Ligasure device was used in
multiple cases after sterilization with ethylene
oxide in our study.

We think that previous surgical experience
and the applied surgical technique are very
important. Studies comparing thyroidectomy
techniques have conflicting results; some
techniques were reported superior, whereas
other researchers documented similar results.
There were also similar results in the study.

As is well known, millimetric thyroidal arteries
and venules that are undetectable during
surgery can subsequently cause hematomas
and seroma. Facing these complications in the
past, both in residency training and in the years
of specialization, ensures caution in the
following years. We suggest that experience of
CSL thyroidectomy is effective for careful
thyroidectomy with Ligasure.

There are certain limitations to this study. The
studied group consists of a small number of
patients and the study has a retrospective
design. Therefore, the results of study should
be evaluated by studies with large patient
populations and more conclusive designs.
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Nevertheless, it has also some advantages; the
number of patients in the groups were similar,
all patients underwent surgery by the same
experienced surgeon, and total thyroidectomy
procedures were applied to all patients.

Using LigaSure for thyroid surgery is safe
and effective when evaluated in terms of
complications, but it is not superior to CSL and
did not reduce the hospital stay or surgical time
in the present study. We believe that the
surgical products developed by the industry will
certainly benefit the health system. However,
we suggest that reports which claim that
industrial  products are indispensable or
superior to conventional methods in surgery
need to be reviewed and evaluated well.
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