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ABSTRACT

Background: Thyroidectomy could be considered as the commonest
neck surgery in surgical practice. Proper thyroidectomy requires careful
and meticulous devascularization of the gland with preservation of
surrounding important structures. Haemostasis during thyroidectomy
achieved by suture ligation, electro-cautery or vessel sealing devices.
The traditional knot-tying method requires carful dissection which is
time consuming and may lead to injury of laryngeal nerves or
impairment of blood supply to parathyroid glands. Bipolar electro-
cautery has precise delivery of electric current between its tips with no or
limited thermal dispersion to surrounding structures. Advanced vessel
sealing devices not always available and requires special disposable
handles which increases the coast.

Aim of the work: This prospective comparative study aims at evaluating
the outcome of thyroidectomy using bipolar in comparison with
traditional thyroidectomy using suture ligation.

Patients and methods: Total thyroidectomy was carried out on 60
patients, equally divided in two groups each 30 patients. First group,
haemostasis has been achieved by suture ligation. In the second group
bipolar electro-cautery has been used.

Results: In group A (knot-tying) mean operative time was 124.7+5.2
min and estimated blood loss about 101+15.9 ml with significant P value
in comparison with group B (bipolar) in which mean operative time was
103.9+7.8 min and blood loss about 80+16.2 ml. Significant P value
regarding post-operative pain but non-significant regarding operative and
post-operative complications.

Conclusion: Bipolar electro-cautery is a simple and effective in
thyroidectomy with less operative time, blood loss and without increased
incidence of complications.
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Vessel sealing devices (harmonic and ligasure) are
effective haemostatic devices associated with less

Successful neck surgery demands proper dissection,
good haemostasis, proper exposure and preservation
of important and vital structures. Thyroidectomy is
the commonest neck surgery in surgical practice with
multiple indications for such surgery and also serious
adverse effects that may affect patient breathing,
voice and life style .

Haemostasis in surgical practice could be achieved
by the commonest knot-tying technique, electro-
cautery and vessel sealing devices .

Knot- tying is the commonest effective haemostatic
method in thyroidectomy despite of its adverse
effects like increased operative time, suture
complications like slipped stitch, excessive tissue
reaction with subsequent fibrosis and its effect on the
surrounding structures.

operative time but less use in surgical practice due to
increased coast of disposable handles and special
generators.

Bipolar electro-cautery is a reusable haemostatic
device adapted on electro-cautery set which is
available in all hospitals.

The basic principle of bipolar in co-agulation
dependence on current passing from one anode tip to
another (closed circuit) without passing through the
patient this current is affected by tissue
conductivity.?

No current go through the patient meaning that no
burn risk and no risk on implantable devices like
cardiac peace makers. Bipolar electro-cautery
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requires as low as 5% of the power needed for mono-
polar electro-cautery without heat dispersion.>”

This study aims at evaluating efficacy and safety of
bipolar electro-cautery for haemostasis in suturless
thyroidectomy comparing it with knot-tying
technique with special concern to operative time,
blood loss, operative and post operative
complications.

PATIENTS AND METHODS

This is prospective comparative study carried out at
Al-Azhar university hospital (Cairo) during the
period from Jul 2015 to august 2018 in which total
thyroidectomy was carried out on 60 patients , all had
been indicated for total thyroidectomy and followed
up for maximum 6 months post-operative. Patients
were divided into two groups each 30 patients. Group
(A), thyroidectomy by knot-tying technique while in
group (B) bipolar electro-cautery was used.

The following data has been collected and
statistically analyzed:

Operative data: operative time, blood loss and
complications.

Post-operative data: post-operative pain score, voice
changes, hypocalcaemia, wound collection, duration
of drain, nature and amount of drained fluid in
suction drain.

Inclusion criteria: all cases had been indicated for
total thyroidectomy without additional procedure,
signed informed consent and attended regular follow

up.
Exclusion criteria:

Patients requiring additional procedures like node
dissection, Patient requiring additional operative
procedure like muscle cutting to avoid its effect on
post-operative data and pain score.

Irregular follow up .

Patient refused participation in the study.

Proper pre-operative evaluation was carried out to all
patients including routine blood tests, hormonal
assay, radiological imaging, ENT consultation for
vocal cord assessment and FNAC in selected cases.

Euthyroid state has been achieved in all patients
before surgery. All patients were informed about the
procedure, operative, post operative complications
and the need for life-long replacement therapy after
surgery.

This study was carried out after being approved from
ethical committee and consented from all
participants.

I1. Operative technique:

Total thyroidectomy was carried out in the same
standard steps from positioning, incision and
exposure of the gland. Careful dissection, exposure,
preservation of parathyroid glands and laryngeal
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nerves. The difference was in devascularization and
haemostatic method .

In Group A, devascularization and haemostasis was
achieved by the standard knot-tying method.
Dissection, selective ligation and division of middle
thyroid vein, upper pole and lower pole of thyroid
gland using absorpable suture (vicryl 2/0-3/0 .(

In Group B: haemostasis by bipolar electro-cautery
to all supplying vessels including superior, inferior
pedicle, un-named blood vessels and Berry,s
ligament. No suture material was used in gland
devascularization.

a) Upper pole

c) Pyramidal lobe

Fig 1: Devascularization of the gland.
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Fig 3: Taking down Berry,s ligament

RESULTS

This study was carried out at Al-Azhar university
hospital on 60 patients all had thyroid diseases
indicated for total thyroidectomy. Patients have been
divided into 2 equal groups:
Group A (knot-tying group): included 30 patients (3
males and 27 females) with a mean age 44.8 + 9.7
years. Haemostasis was carried out by knot tying
technique.
Group B (bipolar group): included 30 patients (4
males and 26 females) with a mean age 44 + 8.9
years. Haemostasis was carried out by bipolar
electro-cautery.
Indications for total thyroidectomy in both groups
was;
Simple multi-nodular goiter in 43 patients
(71.7%)).
Graves disease with non compliance to
medication in 5 patients (8.3%).
Secondary toxic goiter in 5 patients (8.3%).
Nodular goiter on top of thyroiditis in 2 patients
(3.2%).
Solitary thyroid nodule with suspicious FNA in 5
patients (8.3%)
Bilateral vocal cord mobility has been confirmed in
all patients by pre-operative indirect laryngoscope.
Uneventful total thyroidectomy has been carried out
to all patients in both groups with no mortality, no
permanent complications and no patients required
redo surgery.

Statistical analysis of collected operative and post-
operative data showed the following results.

At the end, suction drain was inserted at operative
bed, anatomical closure using absorpable suture 2/0-
3/0. Subcuticular skin closure by polypropylene 3/0.

Operative and post-operative data had been recorded
and statistically analyzed.

I11. Post-operative assessment:

All  cases had been followed up during
hospitalization for:

Pain score using VAS and amount of required
analgesia.

Drain: volume, nature of fluid and time of removal.
Wound: hemorrhage, hematoma, seroma and
infection.
Hypo-parathyroidism
hypocalcaemia.
Nerve palsy either to RLN or superior laryngeal
nerve.

manifested by early

Duration of hospitalization.

Life-long hormone replacement therapy has been
prescribed to all patients and the dose has been
adjusted according to laboratory results on out-
patient follow up. Regular follow up at 1 week, 1
month, 3 months and 6 months post-operative.

Radiodiagnosis

Group A Group B P value
(Knot- (Bipolar)
tying)
Operative time 124.7 £5 103.9 £7.8 <0.001
(minutes)
Blood loss (ml) 101 +15.9 80 +16.2 <0.001
Pain score 5.8 0.9 3.8+1.2 <0.001
Complications
hypo-calcaemia 4 patients 1 patient
(13.3%) (3.3%) >0.1
RLN insult 1 patient 1 patient
(3.3%) (3.3%)
Wound seroma 2 patients 2 patients
(6.7%) (6.7%)
Hospital stay 2.1+ 0.8 1.9+05 >0.1

(days)

Table 1: operative and post-operative results.

Significantly reduced operative time in group B than
in group A with significant p value < 0.001.

Bipolar (suturless) thyroidectomy was associated
with less blood loss than ordinary knot-tying
technique.

Recorded operative and post-operative morbidity in
both groups showed non-significant P value (>0.1).
All complicated cases has been recovered within 6
weeks without permanent effect.

There was significant difference between both group
regarding post-operative pain  severity  with
significant P value (<0.001) has been recorded
according to visual analogue scale (VAS).

Despite of reduced post-operative drainage per
suction drain in group (B) and early removal of



suction drain in the first day post-operative, no
significant difference in hospital stay.

One patient in knot tying group developed post-
operative laryngeal spasm which was attributed to
laryngeal odema secondary to repeated trial of
difficult intubation with good response to steroids
and oxygen therapy with no need for prolonged
intubation or ICU admission.

From all patients in both groups, 5 patients only
developed post-operative transient hypo-
parathyroidism. 4 patients diagnosed by laboratory
low serum calcium in early post-operative period
without hypocalcaemic manifestations. Only one
patient developed manifestations of hypocalcemia in
the form of circumoral numbness tingling and
numbness in both hands. All cases of
hypocalcemia were transient with good response to
oral Ca and Vit D supplementation.

No cases for permanent RLN injury or permanent
hypo-parathyroidism were recorded.

DISCUSSION

Safe and successful surgical procedure necessitates
carful dissection with good haemostasis for proper
identification and preservation of important
structures. Knot-tying technique is the standard
haemostatic method in general surgical practice.
Vessel sealing devices has been used to save more
time but associated with extra coast.®

Thyroid gland has been considered to have the
richest blood supply, approximately 80 ml \100 g \s.
This blood supply doubled in case of hyper
thyroidism.’

Being one of richest blood supplied organs, improper
haemostasis could lead to serious consequences like
re-operation,  laryngeal nerve damage and
devitalization of parathyroid glands.'

In general surgical practice, the incidence and type of
complications are closely related to type of surgery,
surgeon experience, nature of used materials,
underlying pathology and other patient’s factors.
Electro-cautery can safely and effectively seals
vessels up to 2 mm, however, lateral thermal
dispersion cannot be precisely estimated and
prevented. Classic suture haemostasis has been
proved be safe and effective but associated with more
time, more dissection, retained foreign body at
operative site with prolonged tissue reaction,
extensive fibrosis with late and scar complications.*!

In a comparative study, Manouras et al found
reduced operative time by about 15-20% if bipolar or
vessel sealer has been used in comparison with
classic technique. Longer operative time in other
studies has been attributed to learning curve.'?

Monopolar electro-cautery was safe and effective in
achieving haemostasis in thyroidectomy, as reported
by Sandonato L et al, without increased risk of
laryngeal nerve injury or hypo-parathyroidism.*3
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However, most surgeons don’t prefer its use in
thyroidectomy specially near important structures to
avoid damage by lateral thermal effect.

In this study, 30 patients underwent total
thyroidectomy by conventional knot-tying technique
and another 30 patient suturless thyroidectomy has
been carried out by bipolar electro-cautery. Patients
with other pathologies (retrosternal extension), co-
morbidities (previous neck surgery) or indicated for
another procedure (like neck dissection) that may
affect the outcome of surgery was excluded from the
study.

In this study, statistically significant reduction in
operative time (P-value <0.001) with bipolar electro-
cautery (103.9+7.8 minutes) versus conventional
knot-tying group (124.74£5.2 minutes). That result
was comparable to other studies reported shortened
operative time with use of bipolar electro-cautery or
with use of harmonic and ligasure.

Recorded blood lose in bipolar group was also
statistically ~ significant (P value <0.001) in
comparison with conventional group. Athough it was
not associated with any clinical effect on the patients
(‘as blood loss in thyroid surgery is usually minimal
to mild ) but matched with other studies conducting
that use of electro-cautery and vessel sealing device
was associated with less blood lose and better
haemostasis.

There was significant difference in pain severity and
need for post operative analgesia between both
groups (P Value <0.001). Bipolar group had less post
operative pain (3.8 +1.2) compared to conventional
Knot-tying group (5.8 £0.9). Similar study recorded
less narcotic analgesia was required in case of bipolar
electro-cautery and attributed that to less tissue
dissection and absence of residual suture material
with subsequent inflammatory tissue reaction.'*

Per this study the incidence of recurrent laryngeal
nerve injury was 3.3% in bipolar group. Incidence of
nerve injury was reported to be 1.85% by using
bipolar electro-cautery in another study carried out
by Govindaraj et al.**

In this study the incidence of hypoparathyroidism
was 3.3% in bipolar group. Bove et al reported
increased incidence of transient hypo-parathyroidism
24.5%.7

In this study no recorded cases of reactionary or
tertiary haemorrhage. A similar study carried out by
Challa et al on 40 patients in whom haemostasis was
achieved by bipolar electro-cautery no recorded cases
of post operative bleeding.*®

In this study non significant P value (>0.1) was
observed between both groups regarding hospital
stay. Despite of less post operative drainage volume
per suction drain and early drain removal in bipolar
group, most patients were kept in the hospital till
second post operative day for recording and detection
of post operative hypocalcaemia which usually
occurs in second post operative day.
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Alherabi A et al, reported that bipolar thyroidectomy
was associated with less need for drain, less hospital
stay and early patient discharge.'’

Less hospital stay was recorded by Petrakis et al, in
case of thyroidectomy by using vessel sealing device
(2.3+ 1.7) compared t02.8 £+ 1.3 days in conventional
knot-tying group with significant P Value P<0.001.
However, there was no statistical difference in
hospital stay in other studies.'®%

Comparative study between bipolar diathermy and
other vessel sealing devices, carried out by Challa S,
Surapaneni S et al, showd that vessel sealing devices
were associated with increased coast and limited use
at higher centers only. Bipolar electro-cautery was
available at all centers without extra coast and with
same efficacy of vessel sealing devices.'®

In this study, there was no mortality no permanent
morbidity in both studied groups.

CONCLUSION

Suturless thyroidectomy using bipolar electro-cautery
was proved to be safe and effective without increased
risk of operative, post-operative complications and
without increased coast. Bipolar electro-cautery
associated with less operative time, less blood loss,
less post-operative drainage, decreased pain and may
be less hospital stay.
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