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ABSTRACT

Introduction: Recurrent laryngeal nerve (RLN) and superior 
laryngeal nerve (SLN) have been and continue to be the Achilles 
tendon of thyroidectomy. Many anatomical landmarks described 
and taught.
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Introduction

Recurrent laryngeal nerve (RLN) has been Achilles 
tendon in the surgery of thyroid. Attempts to increase 
safety of RLN are being made, constantly over years 
by anatomical studies, relating and localizing RLN to 
tubercle of Zuckerkandl, relation to inferior thyroid 
artery, searching in RLN triangle and so on.

Surgical principles like ‘on the pole-superior pedicle’ 
and ‘away from the pole-inferior pedicle’ of thyroid as 
anatomical standard steps of conventional thyroidectomy 
to prevent injury to RLN and superior laryngeal nerve 
(SLN).

Superior laryngeal nerve was advocated and taught. 
Despite strict adherence to these principles, RLN continues 
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to be at significant risk with conventional thyroidectomy. 
Intraoperative nerve stimulation (IONS) was yet another 
recent technical advance to reduce RLN injury. Use of 
harmonic scalpel and IONS has been tried but not cost-
effective and unavailable at all places. Author adopted 
pinch, burn, cut (PBC) on surface of thyroid as tool to 
avoid RLN and SLN injury. The technique confines 
to surgical plane just on surface of thyroid where the 
smaller arterioles enter parenchyma. This plane also 
is distal to parathyroids and these glands were never 
exposed to ischemic injury.

AIMS AND OBJECTIVES

To describe authors PBC technique in detail and to compare 
RLN and SLN safety with the three procedures adopted, 
namely conventional thyroidectomy, parathyroid 
sparing surface thyroidectomy and thyroidectomy using 
harmonic scalpel.

MATERIALS AND METHODS

This is a prospective operative ‘procedure controlled’ 
cohort of 192 thyroidectomies performed over 30 years. 
Redo thyroidectomies after hemithyroidectomy were 
also included. 

Exclusion Criteria

All patients referred after thyroidectomy for recurrence 
or complications.

All patients having preoperative vocal cord palsy on 
direct laryngoscopy. 

All patients had thyroid function tests, preoperative 
direct laryngoscopy, ultrasound of neck. Fine-needle 
aspiration cytology was done when indicated. Thyroid 
stimulating hormone was brought to normal in cases of 
toxic goiter or nodule.

Technique of PBC

The entire dissection of thyroid is on its surface beyond 
the main division of superior and inferior thyroid arteries 
into anterior and posterior and inferior and superior 
branches respectively. The vessels are coagulated just 
before they enter the parenchyma, meaning as small 
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vessels that can be taken care of by diathermy. The 
RLNs and SLNs are, therefore, away and unlikely to be 
injured even by diathermy heat. Dissection is also distal 
to parathyroids and avoid ischemic injury to parathyroids 
and postoperative hypoparathyroidism. The author refers 
to this (PBC) as parathyroid sparing thyroidectomy.

The patients were divided into three groups:
Group A (n = 94): Open conventional thyroidectomies
Group B (n = 87): Pinch, burn, cut parathyroid sparing 

surface thyroidectomies
Group C (n = 11): Thyroidectomies using hand-held 

harmonic scalpel for dissection.
All the thyroidectomies were performed by the senior 

author in the team. Table 1 shows the patient groups. 
Table 2 shows the indications of thyroidectomy.

The records of those thyroidectomies were analyzed 
with the following parameters:
•	 Blood loss
•	 Duration of surgery
•	 Need of drain
•	 Recurrent laryngeal nerve injury
•	 Postoperative hypoparathyroidism
•	 Secondary hemorrhage
•	 Superior laryngeal nerve palsy.

Table 3 shows the results of these parameters studied.
Commonest indication was multinodular goiter 

followed by papillary carcinoma thyroid and follicular 
neoplasm. In the first few years, conventional thyroi- 

dectomy was the preferred procedure. The stress was 
laid upon ligating the superior pedicle almost on the 
gland and inferior pedicle slightly away from the gland. 
A routine attempt was made to localize RLN using 
anatomical pointer’s like tubercle of Zukerkandl, inferior 
thyroid arteries and searching in trachea esophageal 
groove. Later, the senior author shifted to pinch, burn 
cauterize technique of all the vessels on the surface 
of thyroid before they enter the gland tissue. Pedicles 
were not ligated. Hemostasis was achieved by use of 
low values on electrocautery. The plane of dissection is 
shown in Figures 1A to I shows the operative dissection. 
Videos 1 and 2 show actual PBC parathyroid sparing 
thyroidectomy. Hand-held harmonic scalpel was used 
for dissection in 11 patients. The pedicles were dissected 
and divided by harmonic scalpel as in conventional 
thyroidectomy. A routine suction drain was kept in all the 
open cases and in some cases of PBC parathyroid sparing 
surface thyroidectomy. Parathyroid was always spared 
with surface thyroidectomy technique.

RESULTS

Groups A, B and C had 94, 87 and 11 patients respectively.
Most common indication for thyroidectomy was 

multinodular goiter in all the groups.
Recurrent laryngeal nerve was injured at the end of 

surgery temporarily in five and permanently in four in 
group A. 

One suspected temporary palsy and no permanent 
injury in group B.

Temporary RLN palsy in and one permanent palsy 
in group C.

Blood loss was 100 to 500 ml in group A, 10 ml in 
group B and 25 ml in group C.

The time taken for surgery was at an average 130, 90 
and 120 minutes in groups A, B and C respectively.

All cases of conventional thyroidectomy had a suction 
drain kept in situ, while PBC parathyroid sparing surface 
thyroidectomy did not need a drain in most cases and the 
drain was used only in four cases in group B and only 
one case in group C.

Table 1: Sex and number of patients

Sex
Group A
(n = 94)

Group B
(n = 87)

Group C
(n = 11) Total

Male 44 40 2 86
Female 50 47 9 106
Total 94 87 11 192

Table 2: Indications of thyroidectomy

Groups
Multinodular
goiter

Solitary 
nodule

Carcinoma 
thyroid

Follicular 
neoplasm

Group A (n = 94) 60 22 10 2
Group B (n = 87) 40 30 10 7
Group C (n = 11) 9 2 0 0
Total 109 54 20 9

Table 3: Recurrent laryngeal nerve and superior laryngeal nerve injuries with paired t-test results

Parameters Group A (n = 94) Group B (n = 87) Group C (n = 11) Paired t-test
Blood loss average 100–500 ml 5–10 ml 10–25 ml < 0.05
Duration 120–130 minutes 90 minutes 100–120 minutes < 0.05
Need drain Yes all 94 = 100% 4/87 = 4.59% 1/11 = 9.09% < 0.05
RLN injury 4/94 = 4.25% 0/87 = 0% 1/11 = 9.09% < 0.05
Postoperative 
hypoparathyroidism

34/94 = 3.61% 1/87 = 1.14% 6/11 = 54.54% < 0.05

Secondary hemorrhage 2/94 = 2.12% 0/87 = 0% 1/11 = 9.09% < 0.05
SLN palsy 6/94 = 6.38 % 0/87 = 0% 3/11 = 27.27% < 0.05
RLN: Recurrent laryngeal nerve; SLN: Superior laryngeal nerve
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Recurrent laryngeal nerve was injured in 9 in group A, 
6 in group C and none in group B.

A total of 34 out of 94 patients in group A, 1 out of 87 
patients in group B and 6 out of 11 patients in group C 
had postoperative hypoparathyriodism.

And two patients in group A had secondary hem-
orrhage and one patient in group C had secondary 
hemorrhage and no patient in group B had secondary 
hemorrhage.

Superior laryngeal nerve palsy was seen in 6 out of 
94 patients in group A, 3 out of 94 patients in group C. 
Group B did not have any incidence of SLN palsy.

All patients are alive; one patient of group A required 
tracheostomy. 

Most of the patients of groups A and C had calcium 
supplementations postoperatively.

Statistical analysis using tailed t-test for all parameters 
showed p ≤ 0.05.

DISCUSSION

Thyroidectomy, total or subtotal, is the surgical treatment 
of choice for most of the goiter cases. Thyroidectomy 
was fraught with excessive bleeding and RLN palsy was 
common.1-3 Better understanding of thyroid surgery, 
improved surgical instrumentation, diathermy, enhanced 
surgical skills have reduced blood loss.4 Harmonic 
scalpel, LigaSure and minimal access thyroidectomy 

have all tried to reduce bleeding. In the present series, 
the authors have tried to compare conventional (pedicle 
thyroidectomy) with PBC parathyroid sparing surface 
thyroidectomy and harmonic scalpel. The blood loss was 
significantly more (100 to 500 ml in group A and 5 to 10 ml 
in groups B and C).

Duration of surgery has not been discussed much 
in literature. Authors have tried to compare duration 
of surgery. All the three groups were nearly similar 
(120 minutes in group A, 90 minutes in group B, 
100 minutes in group C). Intraoperative bleeding, 
postoperative bleeding, fear of surgical hematomas 
have been a concern. This has made the drain ‘a must’ in 
training and teaching of thyroidectomy. Ecker T et al,5 

Soroush A et al,6 Yao HS et al7 showed use of harmonic 
scalpel reduced blood loss significantly. Authors in the 
index series showed blood loss was minimal with PBC 
parathyroid sparing surface thyroidectomy. LigaSure7 
was quoted to be safe, effective and a quick alternative.7 

LigaSure has not been used in present series. Surface 
thyroidectomy is of recent origin.8,9 Many techniques 
and anatomical details have been published to protect 
RLN injury.10,11 Pinch, burn, cut is the senior author’s 
technique of surface thyroidectomy. Author’s anatomical 
drawing clearly shows the plane of dissection in the 
surface thyroidectomy (Fig. 2). This plane is on the surface 
of thyroid just before the vessels enter the parenchyma of 
thyroid. At this level, the main vessels superior thyroid 

Figs 1A to I: Steps of PBC parathyroid-sparing thyroidectomy. Block arrows indicate plane of PCB dissection: (A) clinical photograph of 
goiter, (B) plane of dissection lower pole, (C) showing ITA and surface dissection is on surface of thyroid, (D) posteromedial dissection 
using pinch, burn and cut, (E) showing parathyroid, (F) one pole completely mobilized, (G) recurrent laryngeal nerve, (H) attachment at 
ligament of berry and (I) excised thyroid displaced
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artery and inferior thyroid artery have already divided 
into two subdivisions. The vessels are very small and 
multiple as they enter parenchyma of thyroid gland. 
These small vessels are easy to PBC using? This makes 
every inch of dissection almost bloodless. This plane of 
dissection has been used by author in 87 thyroidectomies 
and has shown to be extremely effective in reducing 
blood loss, in making thyroidectomy dry and clean and 
in avoiding the routine drain.

Recurrent laryngeal nerve was and continues to be an 
Achilles heel in the surgery of thyroid. Pinch, burn, cut 
parathyroid-sparing surface thyroidectomy as described 
by the authors, both the nerves are at a safe distance. Use 
of low levels of current during PBC which also reduces 
lateral heat-related nerve injuries. In the present series, 
use of harmonic scalpel had one RLN palsy which might 
be due to transmitted heat from the tip of the instrument 
intraoperative nerve monitoring.11-14 Authors have 
not used intraoperative nerve stimulation due to lack 
of facility. But the plane of dissection as described by 
the authors is far away from the nerves. Additionally, 
conventional pedicle ligations, however, meticulously 
done cannot detect and avoid anomalous nerve vessel 
relation.

Postoperative hypoparathyroidism is yet another 
concern of conventional thyroidectomy. This has been 
mainly attributed to ischemia of parathyroid glands due 
to pedicle ligation.15,16 In the present index series using 
surface thyroidectomy, the hypoparathyroidism have 
been totally avoided while it was observed in 34  out 
of 94 patients in group A. Authors stressed the point 
that the surgical plane of dissections on the surface of 
thyroid between parathyroid and thyroid gland, thereby 
totally avoiding ischemia of parathyroid gland. Bleeding 
and secondary hemorrhage again was and is an issue 

in thyroidectomy.17 To avoid secondary hemorrhage, 
use of LigaSure and harmonic scalpel has not been 
known to reduce secondary bleeding significantly. This 
is simply due to large size of main arteries: superior 
thyroid artery and inferior thyroid artery. In the authors’ 
technique of thyroidectomy, the vessels approached 
for PBC techniques are very small in size and help in 
avoiding secondary hemorrhage. Authors support 
PBC parathyroid-sparing surface thyroidectomy as a 
technique to reduce bleeding and secondary hemorrhage.

Redo surgeries pose a technical challenge to the 
surgeon, putting the RLN at risk and adhesions increa- 
sing the chance of bleeding.18 Surface thyroidectomy, on 
the other hand, approaches thyroid surface in a plane 
where the vessels are very small, thereby decrease per 
operative and postoperative bleeding.

CONCLUSION

Surface thyroidectomy is an effective, efficient, dissection 
technique based on anatomical distribution of blood 
supply. This plane of dissection is also the safest for RLN 
and SLN. Parathyroid glands are protected by default as 
the dissection is beyond the gland.
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