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ABSTRACT

Introduction: Haemostasis is very important in thyroid surgery. In con-
ventional surgery, electrocoagulation and suture ligation are used for hae-
mostasis; newer techniques include vessel clips, ultrasonic instruments and
lasers. The aim of this prospective study was to compare the usage of the
ultrasonic harmonic scalpel (UHS) with conventional procedures, in total
thyroidectomies, for operation time, blood loss, usage of drain, cost, length
of hospitalisation and complications.

Methods: We examined 104 patients who underwent bilateral total thyroi-
dectomy. They were divided randomly into two groups. Patients in Group
I (n=54) underwent operations using conventional techniques (electrocau-
tery and suture ligation) while patients in Group II (z=50) underwent op-
erations using the UHS. Operation time, number of ligatures used, blood
loss, intra-operative complications, weight of the specimen, necessity of
drain, postoperative seroma, bleeding, infection, transient or permanent
hypocalcaemia, permanent recurrent laryngeal nerve palsy and length of
hospitalisation were recorded.

Results: The operation time was significantly longer in Group I (conven-
tional) (105+16 minutes; mean+standard deviation) than Group II (UHS)
(77.9£12.5 minutes; P<0.001). The mean blood loss was less in patients who
were operated on with the UHS (25.3+10.2 g) than in patients operated
on with conventional methods (59.5+33.9 g; P<0.001). The mean number
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of ligatures used in the UHS group was 5.3, which was significantly fewer
than the mean of 51.6 ligatures used in the conventional methods group
(P<0.001). Drains were also used less in the UHS operations (12%-59%;

P<0.001).

Conclusion: Use of the UHS in thyroid surgery results in decreased opera-

tion time, drain usage and amount of bleeding and does not increase post-
operative complications. The UHS is an effective, reliable and less expensive

technique for thyroid surgery.
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INTRODUCTION

Although nearly a century has passed
after Halstead and Kocher first described
thyroidectomy,' it has changed little until
recently, and is a surgery that is performed
extensively. Bilateral total thyroidectomy
is performed for the majority of thyroid
diseases. It has important local compli-
cations such as recurrent laryngeal nerve
(RLN) palsy and hypocalcaemia.

The thyroid gland consists of many
small blood vessels, each of which must
be divided safely; consequently, operative
procedures can take a long time to ensure
these vessels are not damaged and for hae-
mostasis to occur. In conventional surgery
electrocoagulation and suture ligation
have been used for haemostasis but new
techniques such as vessel clips, ultrasonic
instruments and lasers are now used. As
haemostasis with electrocoagulation is
reached at high temperatures (150°C-
400°C) and its thermal effect* is at
2.5-4 mm?, it has a risk of injuring the
surrounding vital structures such as the
RLN and the parathyroid.’

The harmonic systems consist of a
generator, cord, foot pedal, hand piece
and blade. Cutting and coagulation can

261

be achieved at lower temperatures with
the ultrasonic harmonic scalpel (UHS).
With UHS technology, vessels are
coapted and sealed at low temperatures
(between 50°C and 100°C) to control
bleeding by coaptive coagulation. Co-
agulation results from the blade vibrat-
ing at 55,500 Hz, denaturing the protein
fibrinogen to form a coagulum that seals
small coapted vessels. When the action
is prolonged, secondary heat occurs to
seal larger vessels."** The UHS is used in
general surgery, gynaecological surgery,
cardiac surgery, laparoscopic surgery, and
head and neck surgery.">-*

The aim of this prospective study was
to compare usage of the UHS with con-
ventional procedures, in total thyroidec-
tomies, for operation time, blood loss,
usage of drain, cost, length of hospitalisa-
tion and postoperative complications.

MATERIALS AND METHODS

In our study we examined 104 patients
operated on for bilateral total thyroi-
dectomy in the Second General Surgery
Department of Ankara Numune Educa-
tion and Research Hospital between July
2006 and February 2007. Approval was
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obtained from the ethical committee of
the hospital before initiating the study
and informed consent was obtained from
the patients.

Patients were evaluated with ultra-
sonography, fine needle aspiration cy-
tology, thyroid function tests and with
scintigraphy if necessary. After evaluation
the patients diagnosed as having benign
thyroid disease were included in this study
and they were divided randomly into two
groups. Patients in Group I (#=54) were
operated on using conventional tech-
niques (electrocauteryand suture ligation)
while the patients in Group II (»=50)
were operated on using a UHS. All the
patients’ euthyroid, free triiodothyronine,
free thyroxine and thyroid-stimulating
hormone levels were normal.

Bilateral total thyroidectomy was per-
formed under general anaesthesia in all
cases by the same surgeon. In Group II the
UHS tip used was a CS14C (Ethicon En-
dosurgery, Cincinnati, Ohio). This device
consists of an active curved blade with a
shaft 14 cm longand 5 mm wide. Each de-
vice was used for an average of 15 patients.
The active blades of the device were used
for tissue dissection. The branches of all
vessels were coagulated and cut with this
instrument. The UHS was used especially
during dissection around the parathyroid
glands and along the RLN. In this group,
electrocoagulation was not used and as
the model of UHS used cannot seal ves-
sels with a diameter greater than 3 mm,
those vessels were ligated. In Group I, su-
ture ligation and electrocoagulation was
used for haemostasis. We did not use la-
sers or clips in either group.

We placed a vacuum drain where large
dead spaces remained after thyroidectomy
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or in cases where we were unsure of hae-
mostasis. The drainage was measured and
the drain was removed on postoperative
day 1.

Inflammation tests (white blood cell,
fibrinogen, C-reactive protein), coagula-
tion tests, serum calcium, phosphate and
total protein levels were recorded pre-
operatively. Vocal cord mobilities of all pa-
tients were evaluated laryngoscopically.

Operation time, number of ligatures
used, blood loss, intra-operative compli-
cations, weight of the specimen and ne-
cessity of drain was noted. Blood loss was
calculated from the increase in weight of
the blooded gauzes.

Postoperative seroma, bleeding, infec-
tion, transient or permanent hypocalcae-
mia, permanent RLN palsy and length of
hospitalisation were recorded. Naproxen
sodium was given for analgesia and the
amount of analgesic given to each patient
was noted. Inflammatory response was
obtained from inflammation parameters
calculated on the first operative day. A cost
analysis was calculated for each group.

Statistics

The statistics of this study were
analysed using 10.0 SPSS (Chicago, Ill).
Chi-square was used to compare the para-
metric data and Mann—Whitney U test
was used to compare non-parametric data.
A Pvalue of less than 0.05 was accepted as
statistically significant.

RESULTS

The results of our study are shown in
Table 1. We did not find any difference

between the two groups in pre-operative



Table 1. Results.
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Group I Group II
(conventional) (UHS)

Parameters (n=54) (»=50) P
Average age, years 44.89 45.16 0.924
Mean operative time (+SD), minutes 105+16 77.9+12.5 <0.001
Specimen weight, g 45.7 39.62 0.096
Mean blood loss (+SD), g 59.5+33.9 25.3+10.2 <0.001
Mean suture ligation (+SD), 51.56+2.1 5.34+12.3 <0.001
White cell count, 1000 cells/mm?® 6.90 7.01 0.960
C-reactive protein, mg/l 432 422 0.889
Fibrinogen, mg/dl 285.99 300.33 0.238
Duration of hospitalisation, days 3.33 3.18 0.124
Naproxen sodium per day, mg 350 330 0.754
Drain use, 7 (%) 32 (59.3) 6(12) <0.001
Transient hypocalcaemia, 7 (%) 7 (13) 6(12) 0.882
Permanent hypocalcaemia, 7 (%) 1(1.9) 1(2) 0.956
Permanent RLN palsy, 7 (%) 1(1.9) 0 0.334

RLN=recurrent laryngeal nerve; SD=standard deviation; UHS=ultrasonic harmonic scalpel.

demographic and laryngoscopic data
and both groups had a similar mean age
(45 years). The operation time was sig-
nificantly longer in Group I (105+16
minutes; meantstandard deviation) than
Group II (77.9£12.5 minutes; 2<0.001).
The mean blood loss was significantly less
in patients operated on with the UHS
(Group II; 25.3£10.2 g) than in patients
operated on with conventional methods
(Group I; 59.5+33.9 g; P<0.001), as
was the mean number of suture ligations
(P<0.001). There was no statistically sig-
nificant difference in specimen weight,
pre- and postoperative phosphate, total
proteins, white blood cells, C-reactive
protein and fibrinogen levels (Table 1).
The two groups were similar when
transient/permanent hypocalcaemia rates

263

were compared (£>0.05). The mean tran-
sient hypocalcaemia rate of 13% in Group
I was similar to the 12% in Group II. Per-
manent hypocalcaemia rate was 1.9% in
Group I and 2% in Group II. Permanent
RLN palsy was seen in only one patient in
Group I. Drain usage was significantly less
in the UHS operations (12% vs 59.3%;
P<0.001) (Table 1).

Postoperative bleeding, seroma, infec-
tion rates, the amount of analgesics and
hospitalisation time were not different be-
tween the two groups (P>0.05). Among
all of the cases, no death was seen.

DISCUSSION

The thyroid has a rich blood supply,

thus, haemostasis is very important in
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thyroid surgery. Electrocautery used in
conventional techniques may harm the
surrounding vital tissues due to high rates
of lateral tissue damage. Also, the patient
is subjected to electricity when electro-
coagulation is used. On the other hand,
UHS allows haemostasis to occur in low
temperatures, lateral tissue damage is less,
and electricity is not used.

The main advantage of using the UHS
in thyroid surgery is the reduction in op-
eration time. In conventional methods,
dissection, tying and cutting the vessels
takes time. The UHS allows simultaneous
dissection, cutting and coagulation so the
operation time is shorter. The studies pub-
lished by Siperstein et al.” (29 minutes),
Voutilainen et al.* (35 minutes) and De-
fechereux etal.’ (26 minutes) show that the
operation time shortens with the UHS. In
our study, we observed a significant reduc-
tion in operation time by 27 minutes.

Blood loss is minimal when thyroi-
dectomy is performed by experienced
surgeons. We calculated blood loss from
the increase in weight of the blooded
gauzes. Some authors have reported that
the amount of bleeding did not differ be-
tween the two methods.>'%!"" However,
in our study the amount of bleeding was
significantly less in Group II. Also De-
fechereux et al’ reported a reduction in
intra-operative bleeding.

Drains were used in operations where
large dead space remained after thyroidec-
tomy or when the surgeon had concerns
about haemostasis. Bleeding was less and
so the space was drier in the UHS group,
therefore drain usage was significantly less
in the UHS group.

The major local complications of thy-
roidectomy are RLN palsy and hypocal-
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caemia. The permanent RLN paralysis
range is 0%—14% in various studies. In
experienced hands the rate of this com-
plication is lower than 2%." In line with
previous studies, the use of a UHS did
not increase the RLN palsy risk in our
study.>®1

The rate of transient hypocalcaemia has
been reported as 5%—-15% and permanent
hypocalcaemia rates have been reported as
5% in total thyroidectomies.' The rates of
transient and permanent hypocalcaemia
were 12% and 2%, respectively, in our UHS
group. We believe the hypocalcaemia rates
will decrease in time as our experience in-
creases with this technique.

No difference was found when inflam-
mation parameters and analgesic necessi-
ty was compared. Defechereux et al.> and
Miccoli et al.® showed that using a UHS
decreases postoperative pain. According
to Defechereux, the cause of postopera-
tive pain is hyperextension of the neck,
and pain will therefore be reduced if the
operation time is shorter.’

Operations have fixed price according
to social security laws in Turkey. Opera-
tion time and hospitalisation time does
not increase costs. When we calculated
cost, we compared total price of all used
materials used for haemostasis. Cost was
US$90 in Group I for electrocoagulation
+ligatures+drain and US$120 in Group
IT for UHS+ligatures+drain. Generator
use for UHS was not added to the cost.
Using every device at least 15 times re-
duced the cost. If the operation time and
number of gauzes are included in this
study, we can see the cost is similar be-
tween the two groups.

We did not evaluate length of incision
and the results in thyroid surgery other



than total thyroidectomy; these were
limitations of our study. The cost analysis
could also have been more detailed.

In conclusion, usage of the UHS
in thyroid surgery decreases operation
time, number of suture ligations, drain
usage and amount of bleeding when it is
compared to conventional methods. On
the other hand there is no difference in
postoperative complications or increase
in cost. The UHS is an effective, reliable
and less expensive technique in thyroid
surgery.
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