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Summary

Introduction. The basic principles of high-efficient and safe thyroid surgery were established by 1920:
identification and ligation of vessels, identification and preservation of laryngeal nerves, and parathyroid
glands. Bleeding remains one of the major intraoperative complications of thyroid surgery.

The aim of this study is to evaluate the benefits of the Harmonic when compared with bipolar
coagulation for open thyroidectomy.

Materials and methods: We enrolled 85 patients who underwent total thyroidectomy for
multinodular disease from 2019 till 2022 years. Patients were randomly assigned to either the group
1 (43 patients in which the operation was performed entirely using the Harmonic scalpel (HS) and
no other haemostatic tool) or the group 2 (42 patients in which the operation was performed using
classic technique of resorbable ligature, bipolar coagulation). The inclusion criteria were scheduled
total thyroidectomy for multinodular goiter.

Results. There were no significant differences between two groups regarding age, gender, ASA
distribution, so two groups are comparable. The mean operating time in the group 1 was 62.84+0.66
(M+m) minutes, and that in the group 2 was 75.19+0.42 (M+m) minutes for thyroidectomy, and
there was 19.65 % (i.e. 12.35 minutes) statistically significant reduction in the operating time using
the Harmonic scalpel device (p<0.05). The 48 hours mean total amount of drainage was 69.05+0.88
(Mzm) ml for group 1 and 81.40+0.64 (M+m) ml for group 2, which was statistically significant
(p<0.05). The rate of postoperative complications was comparable among the two groups (py2>0,05).
Conclusions. The use of Harmonic scalpel in thyroid surgery is safe and effective and is associated
with a significant reduction in operative time without increasing complications rate, may also
permit a better view of structures to preserve nerves, vessels of parathyroid glands and parathyroid
glands when operating. Other benefits include significantly lower blood loss, efficient hemostasis
and sectioning in a single instrument.
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INTRODUCTION

of anesthesia [2, 3].
Theodor Kocher and Theodor Billroth first time

assisted surgery, nerve monitoring, less invasive forms

developed an acceptable technique of thyroid surgery
between 1873 and 1883. By 1920, the basic principles of
high-efficient and safe thyroid surgery were established
[1]. They consist: identification and ligation of vessels,
identification and preservation of laryngeal nerves, and
parathyroid glands. Main surgical instruments are not
significantly changed; the basic innovations are new
methods of vascular section and coagulation.

In the last decade, some techniques for improving
effectiveness, safety and even invasiveness of thyroidectomy
have been proposed, including endoscopic and video-
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Bleeding remains one of the major intraoperative
complications of thyroid surgery.

THE AIM

The aim of this study is to evaluate the benefits of
the Harmonic when compared with bipolar coagulation
for open thyroidectomy.

MATERIALS AND METHODS

We enrolled 85 patients who underwent total
thyroidectomy for multinodular disease from 2019 till 2022
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years. Patients with malignant disease who required central
or lateral lymphadenectomy, toxic disease, also intrathoracic
goiter were excluded from this study.

Patients were randomly assigned to either the group 1
(43 patients in which the operation was performed entirely
using the Harmonic scalpel (HS) and no other haemostatic
tool) or the group 2 (42 patients in which the operation was
performed using classic technique of resorbable ligature,
bipolar coagulation).

The inclusion criteria were scheduled total
thyroidectomy for multinodular goiter.

In all cases the total thyroidectomy was performed
under general anesthesia. Serum thyrotropin levels,
ultrasonography to evaluate nodule size and gland volume,
and fine-needle aspiration cytology were obligatory obtained
for every patient; all of patients were positioned and draped
in the conventional manner. The semioval incision from 4
to 6 cm (depending on the size of the thyroid) was made
over the level of the thyroid isthmus. Subplatysmal flaps
were developed, the strap muscles were separated in the
midline and laterally reflected. The inferior, middle, and
superior thyroid vessels were then divided either with the
HS or with conventional technique. The thyroid lobe was
then medially rotated, then the vessels in the ligament of
Berry, with the recurrent laryngeal nerve (RLN) under
direct vision, were coagulated using HS in group 1 or using
bipolar device in group 2. The same steps are repeated for
removal of the contra lateral lobe. The wound was irrigated,
drained and closed using interrupted 3-0 polyglactin sutures

to approximate the strap muscles and the platysmal layer.
The skin was sutured intradermally using atraumatic suture.

Outcomes of the study included operating time (between
skin incision and the end of the wound closure), post-operative
blood loss (blood loss in the suction balloon (drainage
volume) during the first 48 hours after surgery), and incidence
of complications (rate of hypocalcemia and RLN injury).

Both preoperative and postoperative RLN statuses were
determined by indirect laryngoscopy. In each patient, serum
calcium levels were obtained during the first postoperative
day and then once every 3 weeks. Patients with low calcium
levels were given calcium 2000 mg and vitamin D-34000 U
every day. Patients were given paracetamol, 1000 mg every
8 hours, for the first 24 hours after surgery.

The statistical software package was used in this
study. The independent ‘t’ test was used to compare age,
operating time, post-operative blood loss. Quantitative data
are presented as mean and average deviation from the mean
(M=£m). p<0.05 was considered statistically significant.
Patient distribution based on gender, ASA score distribution,
postoperative complications were analysed by Chi-square
test (x2). px2< 0.05 was considered statistically significant.

RESULTS

The study included 85 patients with multinodular
goiter, in which there were 69 females (81.18 %) and
16 males (18.82 %), as shown in table 1. There were 43
patients in group 1 and 43 in group 2 (table 1).

Table 1
Patient demographics and patient distribution in both groups
Variables group 1 (n=43) group 2 (n=42) p-value
Age, years 40.44x1.19 41.64£1.21 0.481520
Male: female 9:34 7:35 0.253
ASA score distribution I: I1: T11 5:30:8 6:28:8 0.929

The age was ranging from 26 years to 57 years in
group 1 and from 29 to 58 years in group 2. The mean
age in group | was 40.44 years and that in group 2 was
41.64 years. The distribution between two groups was
comparable (p>0,05).

The M/S ratio was 9:34 in group 1 and 7:35 in group
2. The distribution between two groups was comparable
(px2>0,05).

The ASA score distribution I: II: I1I in group 1 was
5:30:8, in group 2-6:28:8. The distribution between two
groups was comparable (py2>0,05).

No significant differences were between two groups
regarding age, gender, ASA distribution, so two groups
are comparable.

The mean operating time in the group 1 was
62.84+0.66 (M£m) minutes, and that in the group 2 was
75.192£0.42 (M+m) minutes for thyroidectomy, and there
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was 19.65 % (i.e. 12.35 minutes) statistically significant
reduction in the operating time using the Harmonic
scalpel device (p<0.05) (table 2).

The 48 hours mean total amount of drainage was
69.05+0.88 (M£m) ml for group 1 and 81.4010.64
(M=£m) ml for group 2, which was statistically significant
(p<0.05) (table 2).

The rate of postoperative complications was
comparable among the two groups (py2>0.05) (table 2).

2 cases of wound hematoma (1 in group 1 and 1 in
group 2) were successfully drained under sonography control
and coagulated.

No patient needed to be reoperated on for bleeding
or hematoma. 15 cases of transient hypocalcaemia
appeared (7 in group 1 and 8 in group 2). 3 cases of
transient vocal cord palsies were observed (1 in group 1
and 2 in group 2).
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Table 2
Results of the study
Variables group 1 (n=43) group 2 (n=42) p-value
Operating time, min 62.84+0.66 75.1940.42 0.00
Post-operative blood loss, mls 69.05+0.88 81.40%0.64 0.00
‘Wound hematoma, cases 1 1
Transient hypocalcemia, cases 7 8 0.202
Transient recurrent nerve lesion, cases 1 2

DISCUSSION

The thyroid is a highly vascularised organ, that’s why
the efficient and accurate hemostasis is one of the global
priorities of the thyroid surgeon to prevent or minimize
possible complications. It means basically to prevent and
control intra- or postoperative bleeding.

New instruments such as monopolar and bipolar
electric coagulation devices were introduced over the
years. All of them have demonstrated the disadvantages
of thermal diffusion that could damage adjacent structures
and especially the inferior laryngeal nerves. Suture
ligations are also time-consuming and carry the risk of
knot slipping [4, 5].

Synchronous cutting and coagulation functions
of the harmonic scalpel using high frequency energy
make the instrument time saving, highly effective
and acceptable, and because cutting and coagulation
occur at lower temperatures than does electrocautery,
and thermal damage is minimal [6, 7]. It seals vessels
up to 5 mm in diameter. It also offering accurate and
precise surgical dissection as in the thyroid surgery with
a saving of operating time. Its lateral thermal damage
is limited up to 2 mm beyond the tissue grasped within
the forceps of the device [8]. Thermal injury induced
by ultrasound is reduced 10-fold when compared with
electrocoagulation [9, 10].

M .Kilic and colleagues [6] randomly assigned eighty
patients into 2 groups: in group 1 (n=40) the patients
underwent thyroidectomy performed with conventional
knot tying and the electrocautery technique; the harmonic
scalpel was used for the procedure in patients of group 2
(n=40). In group with the harmonic scalpel technique,
there was a nearly 18 % significant reduction in operating
time in their study, as in our study there was a reduction
in operating time up to 19.65 %.

According to Foreman and colleagues study
conclusions, the operations were quicker in group with
the harmonic scalpel. The mean operating time of the
harmonic scalpel group was 11.29 min less (12.0 %
decrease; P=0.0036, unpaired #-test) following total
thyroidectomy than that in the group of patients where
conventional hemostatic techniques were used [11]. This
parallels with our study results as already described.
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The reduction in post-operative hypocalcaemia
may occur as a consequence of less injury to the
parathyroids and surrounding structures through lateral
dispersion of heat [11, 12].

We agree with authors that excellence in haemostasis
may also permit a definitely better view of these structures
to preserve when operating [11, 13]. It’s important.

In our study, the use of Harmonic scalpel is
associated with a decrease in the post operative drainage
fluid (difference was 12.35 ml), and the difference was
statistically significant. In a study which was conducted
in 2012, the drainage fluid at 24 and 48 hours post
operatively in the Harmonic scalpel group was 40ml and
25ml respectively, where as in the knot group, it was 45ml
and 30ml in the first and second days respectively [14].
However, the difference was not statistically significant
(p value 0.4709). A study conducted by M.Kilic and
colleagues showed a statistically significant difference in
the total post operative drainage fluid (p<0.05) [6].

CONCLUSIONS

The use of Harmonic scalpel in thyroid surgery
is safe and effective and is associated with a significant
reduction in operative time without increasing
complications rate, may also permit a better view of
structures to preserve nerves, vessels of parathyroid glands
and parathyroid glands when operating. Other benefits
include significantly lower blood loss, efficient hemostasis
and sectioning in a single instrument.
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Pestome

3ACTOCYBAHHS Y/IbTPA3BYKOBOI'O CKAJIbIMENS Y MOPIBHAHHI 3 BINOJIAPHOIO KOATYJIGLIEID
B TUPEOIAEKTOMII
Bacunb P. AuToHiB, Oner B. Lynapenko, Tapac M. Fanura, Jlapuca B. LLynapeHko, Bnagucnae M. lNepenaps

HaujonanbHuin meanynmin yHisepeutet imeHi O. O. boromonbus, M. Kuis, YkpaiHa

Beryn. Ao 1920 poxy 6yAn BcTaHOBAEHI IIPUHIINIIN Oe3I1edHo] Ta e(peKTUBHOI Xipyprii IMTOIOAI6GHOT 3aA03M.
BoHM CKAAQAQIOTHCS 3 TPHOX OCHOBHMX €TalliB: iAeHTMiKallisl Ta IepeB’si3ka CyAMH, iaAeHTHdiKallis Ta 36epe-
JKeHHsI nervus laryngeus recurrens i maparmrornoai6amnx 3aro3. KpoBoTeda 3aAUIIAETHCS OAHMM 13 OCHOBHIX
IHTpaoIepalifiHNX YCKAAAHEHD Ollepalliii Ha IUTOIOAIOHIN 3aA031.

MeTa AOCAIAXKEHH I — OLIiHKa [IepeBar YABTPa3ByKOBOT'O CKAABIIEAS] Y IIOPiBHSHHI 3 OITOASPHOIO KOAT'YASIII€I0
IIpY BIAKPUTIil TMPEOIAeKTOMil.

Marepiaau Ta MeToAM: ByAo BkAToueHO 85 MallieHTiB, sKi IlepeHecAN TUPEOIAEKTOMIIO 3 IIPMBOAY 6araToBys3-
A0BOro 300y 3 2019 1o 2022 poxn. IlarieHTNr OyAn BUIIAAKOBUM YMHOM PO3IOAiAeHi Ao Tpymm 1 (43 martieHTn,
y SIKMX OIlepallisi OyAa BUKOHaHa ITOBHICTIO 3a AOTIOMOTOIO YABTPa3BYKOBOTO CKAABIIEAsI 6€3 6YAB-SIKOTO iHITIOTO
reMOCTAaTUYHOIO IHCTPYMEHTY), ab0o A0 rpymm 2 (42 malieHTH, y sIKUX oIlepallist 0yAa BUKOHAHA 3a KAACUYIHOIO
TEXHIKOIO i3 3aCTOCYBaHHSIM AiraTyp, III0 PO3CMOKTYIOTBCS, Ta OIOASIpHOI KoaryAsil). Kpurepismu BkarogeH-
HSI O6YAM IIAQHOBA TOTaAbHA TMPEOIAEKTOMIS 3 IIPUBOAY 6araToBy3A0BOIO 300a.

PesyapTaTu. He 6yro acocToBipHMX BiAMiHHOCTelt Mi>Xk ABOMa IpyIlaMI IIIOAO BiKy, CTaTi, pO3IOAiAY 3a IIKa-
Arot0 ASA, Tomy ABI rpymm opaHOpiAHI. CepeAHsl TpuBaAicTh TMpeoiaexToMii B rpymi 1 craHosuAa 62,84+0,66
(M+m) xBuAnHM, a B rpymi 2-75,19+0,42 (M+m) xBuAuH, 6yAo BusBaeHO Ha 19,65 % (TobTo 12,35 XBrAMH) cTa-
TUCTUYHO 3HaYyllle CKOPOYEHHs TPUBAAOCTI oIlepallii B IpyIli, Ae 3aCTOCOBAHO YABTPa3ByKOBUIi CKaAbIIeAb
(p<0,05). Cepeanst 3araabHa KiABKICTh BUAIA€HD II0 APEHaXY 3a 48 TOAMH IicAs orrepaiiii craHosmaa 69,05+0,88
(M=m) Ma. aas rpymu 1 ta 81,40+0,64 (M+m) MA. AASL TpyIH 2, IO O6yAO CTaTMCTUYHO 3HaYyImM (p<0,05).
PiBeHb micasionepalliiianx yckaaAHeHb OYB OAHOPIAHMM MiX ABoMa rpynamu (py2>0,05).

BucHOBKHM. 3acTOCyBaHHSI YABTPa3ByKOBOTO CKaABIIeAs B Xipypril HIMTOIOAIOHOI 3aA03M € Ge3eYHMM Ta
edexTHBHIUM i TIOB's13aHe 3 AOCTOBIPHMM CKOPOUYEHHIM TPUBAAOCTI oIlepallii 6e3 36iABIIIEHHS YaCTOTH YCKAAA-
HEHb, a TAKOX 3a0e3IIevye Kpalluii BisyaAbHMIZ KOHTPOAB CTPYKTYP i3 30epe>XeHHsIM I[iAiCHOCTI HepBiB, CyAUH
MapaIMTOIIOAIOHMX 3aA03 Ta IMapPaIIUTOIIOAIDHMX 3aA03 IIiA Yac omepartil. Ao iHIIMX IIepeBar BIAHOCKMO AO-
CTOBipHO MEHIIy KpOBOBTPaTy, e(peKTUBHMIIA TeMOCTa3 i po3CiueHHs TKaHIMH OAHUM iHCTPYMEHTOM.
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