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ABSTRACT

Background: One of the most common procedures carried out by otorhinolaryngologists is thyroidectomy. A
challenging aspect of thyroid surgery is the prevention of damage to the external branch of the superior laryngeal
nerve (EBSLN). The objective of this study is to assess the rate of identification and different anatomical variations of
the EBSLN in relation to the upper pole of the thyroid gland during thyroidectomy operation.

Methods: This is a prospective observational study conducted in the Department of Otorhinolaryngology, Silchar
Medical College and Hospital, Silchar, Assam involving 25 patients who underwent thyroidectomy between January
2023, and December 2023. The study included patients aged 20 years and older who fulfilled the specified inclusion
and exclusion criteria. The traditional open thyroidectomy technique was used for each procedure, using a standard
Kocher's skin incision. We categorised the anatomical course of the EBSLN in relation to upper pole of the thyroid
gland.

Results: In this study, out of the 29 EBSLN, 24 (82.35%) nerves were successfully identified, whereas 5 (17.64%)
nerves could not be identified. Out of 24 EBSLN, we found 20 (68.97%) nerves crossing superior thyroid vessels
above the upper pole of the thyroid gland and 4 (13.79%) nerves crossing underneath the upper pole of the thyroid
gland.

Conclusions: We should direct our dissection more carefully in the region above the upper pole of the thyroid, as the
majority of EBSLN crosses the superior thyroid vessels above the upper pole of the thyroid gland. We should also
avoid extensive dissection in search of EBSLN, keeping in mind that some nerve branches that cross the superior
thyroid vessels under the cover of the upper pole of the thyroid gland put patients at greater risk for injury during
thyroidectomy.
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INTRODUCTION

One of the most common procedures carried out by
otorhinolaryngologists is thyroidectomy. Thyroid surgery
is most often performed due to nodules or malignancies
on the gland. Nodules can either be benign or malignant.*
To prevent postoperative voice deterioration, thyroid
surgery must preserve the “recurrent laryngeal nerve
(RLN)” and the “external branch of the superior laryngeal
nerve (EBSLN).” 2

The superior laryngeal nerve is a branch of the vagus
nerve. It usually starts at the nodose ganglion close to the
jugular foramen at C2 level, about 4 cm cranial to the
carotid artery bifurcation, and then descends posteriorly
to the carotid sheath and crosses medially towards the
larynx.3* The superior laryngeal nerve (SLN) divides into
internal and external branches at various distances from
its origin, usually at the level of the superior cornu of the
hyoid bone.* Because it crosses near the superior thyroid
vessels (STV) in the possible avascular area known as
Reeve’s space, the EBSLN is vulnerable to injury during
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“sternothyroid-laryngeal  triangle” (Joll’s triangle)
dissection.

A challenging aspect of thyroid surgery is the prevention
of damage to the EBSLN. The reported rates of EBSLN
damage vary from 0 to 58%, depending on the specific
procedures used for postoperative evaluation.>® The
EBSLN provides innervation to the “cricothyroid muscle
(CTM),” which is responsible for increasing the tension
of the vocal folds on the same side during pitch elevation.
The main clinical symptoms consist of vocal fatigue and
a reduction in vocal frequency range, particularly when
trying to raise pitch.® These symptoms may significantly
impact the quality of life, especially for those who rely on
their voice for professional purposes. Even for those who
are not singers, the damage might lead to a significant
alteration in the quality of their voice.!® Despite its
importance, the EBSLN has not gotten much attention,
leading “Delbridge” to label it as the "neglected nerve in
thyroid surgery."*

Precise anatomical identification during dissection may
aid in avoiding injury to the EBSLN during thyroid
surgery.* The objective of this study was to assess the rate
of identification and different anatomical variations of the
EBSLN in relation to the upper pole of the thyroid gland
during thyroidectomy operation.

METHODS

This is a prospective observational study conducted in the
Department of Otorhinolaryngology, Silchar Medical
College and Hospital, Silchar, Assam. The study involved
25 patients who underwent thyroidectomy between
January 2023, and December 2023. The study included
patients aged 20 years and older who fulfilled the
specified inclusion and exclusion criteria. The patients
included in our research met the criterion of having
nodular or cystic thyroid swellings of either benign or
malignant type that necessitated a thyroidectomy
operation. The study excluded patients under the age of
20, those with a history of previous thyroid or neck
surgery, those who had received neck radiation, those
with anaplastic carcinoma of the thyroid, pregnant and
lactating patients, patients with bleeding disorders,
anaemia, poor tolerance to anaesthesia, or uncontrolled
medical conditions. Informed consent was obtained from
all the participants. A detailed history and thorough
clinical examinations were done. Ethical clearance was
obtained from the Institutional Ethics Committee.

General anaesthesia was administered to all patients
during surgery. The traditional open thyroidectomy
technique was used for each procedure, using a standard
“Kocher's” skin incision. The strap muscles were
dissected and pulled aside, while the subplatysmal flap
was raised both above and below. The sternothyroid
muscle was retracted laterally and upwards. By applying
lateral and downward force to the thyroid, a space was
created between the thyroid gland and the inferior

constrictor muscle. The superior thyroid vessels in the
“Joll’s triangle” were tied off near the glandular tissue.
Throughout the procedure, we made efforts to visually
locate the EBSLN after fully mobilising the upper pole.
We categorised the anatomical course of the EBSLN in
relation to the upper pole of the thyroid gland. In cases
where the EBSLN could not be identified, it was marked
as "could not be identified.".

RESULTS

The study included 25 thyroidectomy cases. 23 (92%)
were females, whereas 2 (8%) were males (Table 1).

Table 1: Gender distribution.

Gender Number Percentage
Female 23 92

Male 2 8

Total 25 100

The predominant diagnosis was colloid goitre, accounting
for 76% of cases, followed by multinodular goitre (12%),
papillary thyroid cancer (8%), and follicular neoplasm
(4%) (Table 2).

Table 2: Diagnosis.

Diagnosis Number Percentage
Colloid goitre 19 76
Multinodular goitre 3 12
Papi_llary thyroid 2 8
carcinoma

Follicular neoplasm 1 4

Out of the total cases, 21 (84%) had
hemithyroidectomies, 2 (8%) underwent near total
thyroidectomies, and another 2 (8%) underwent total
thyroidectomies (Table 3).

Table 3: Operative procedures.

Procedure Number Percentage
Hemithyroidectomy 21 84

. . Right 13 52
Hemithyroidectomy Left 8 3
Near total thyroidectomy 2 8
Total thyroidectomy 2 8

We attempted to identify 29 EBSLN who were at risk
during thyroid surgery. There were a total of 17 branches
on the right side and 12 branches on the left side. Among
the 29 nerves examined, 24 EBSLN (82.35%) were
successfully identified, whereas 5 EBSLN (17.64%)
could not be identified. Out of 24 EBSLN, we found 20
(68.97%) nerves crossing above the upper pole of thyroid
gland and 4 (13.79%) nerves crossing under cover of the
upper pole of the thyroid gland (Table 4).
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Table 4: ldentification of EBSLN.

Anatomical
variations
Crossing above
upper pole of 11 9 20 68.97
thyroid

Crossing under

cover of upper 2 2 4 13.79
pole of thyroid

Right Left Total Percentage

DISCUSSION

The fundamental basis of all surgical treatments,
including those involving the head and neck, is the
identification and preservation of vital anatomical
components to avoid any harm to them.!? Thyroidectomy
surgery presents two distinct surgical challenges:
hypocalcaemia resulting from parathyroid damage and
injury to the RLN and the EBSLN. These concerns are in
addition to the typical postoperative complications such
as wound infection and bleeding. During the dissection
and ligation of the superior thyroid vessels, it is possible
for up to 58% of patients to damage the EBSLN. The
injury may be challenging to identify due to the presence
of wvarious and subtle postoperative symptoms and
laryngoscopic findings.>®

While considering the consequences of thyroid surgery, it
is critical to emphasize the importance of preventing
damage to the EBSLN. The paralysis of the EBSLN may
have a severe impact on those whose profession relies
largely on using the whole vocal range. In 1935, the
renowned opera singer Amelita Galli-Curci suffered
damage to her EBSLN during thyroid surgery.’® The
nerve injury might result in paralysis of the cricothyroid
muscle on the same side. During the examination, the
physician may see signs of bowing and inferior
displacement of the affected vocal cord.*

Two anatomic studies on cadavers found connecting
nerves between the EBSLN and the RLN, using
particular staining to determine nerve distributions and
patterns throughout the larynx.'5® These results suggest
that the EBSLN could provide significant innervation to
muscles other than the cricothyroid, therefore supporting
the evidence for the significance of the nerve. Various
studies have reported significant variation in the rates of
identification and injury, with identification rates ranging
from 33% to 93% and injury rates between 0% and
58%.%9 The inconsistency of surgical procedures adopted
by various clinicians may contribute to the difference in
outcomes.

The proper detection of the EBSLN requires meticulous
dissection in the region of the upper pole of the thyroid.
In most situations, the nerve can be recognised regardless
of the pathology or extent of the lesion, and malignancy
seldom interferes with nerve identification. “Joll's
triangle” is a useful marker for identifying EBSLN. It is

formed laterally by the upper pole of the thyroid gland
and vessels, superiorly by the attachment of the strap
muscles and deep investing layer of fascia to the thyroid,
and medially by the midline. Its floor is cricothyroid, and
its content is EBSLN.Y” Before ligating the arteries, the
nerve must be definitely identified since it passes through
this relatively avascular zone.

In our study, out of the 29 EBSLN, 24 (82.35%) nerves
were successfully identified, whereas 5 (17.64%) nerves
could not be identified. In our study, nerve branches
crossing the STV above the upper pole of the thyroid
gland were the predominant branching pattern,
accounting for 68.97% of cases. These EBSLN branching
patterns are classified under Cernea types 1 and 2a.
According to the Cernea classification, there are three
variations in EBSLN's anatomical course.* In type 1,
EBSLN crosses STV more than 1 cm above the upper
pole of the thyroid gland, in type 2a, EBSLN crosses the
STV within 1 cm above the upper pole of the thyroid
gland, and in type 2b, EBSLN crosses the STV under the
cover of the upper pole of the thyroid gland. This finding
is consistent with the reported identification rate of 55%
(type 2a) by Glover et al and 73.3% (type 2a) by Athvale
et al.1%2% We observed 4 (13.79%) EBSLN that cross the
STV underneath the upper pole of the thyroid gland. In a
similar study done in Eastern populations, Aina et al
reported 56% type 2a, 17.30% type 1, and 26.7% type
2b.2! Mishra et al reported 53.54% type 2a, 28.20% type
1, and 8% type 2b.?> The reason for the nonidentification
of the nerve may be due to the location of EBSLN
underneath the thyroid's upper pole (Cernea type 2b),
which makes the nerve vulnerable to damage during
dissection. The second possibility of non-identification of
EBSLN could be its damage during upper pole dissection
owing to its intimate anatomical association with the
superior thyroid arteries.*8

CONCLUSION

During thyroid operations, surgeons should focus on
preserving the external branches of the superior laryngeal
nerve. The procedure may be accomplished by using a
combination strategy, including the lateralisation of the
superior pole and meticulous dissection in the avascular
cricothyroid space. We should direct our dissection more
carefully in the region above the upper pole of the
thyroid, as the majority of EBSLN crosses the superior
thyroid vessels above the upper pole of the thyroid gland.
We should also avoid extensive dissection in search of
EBSLN, keeping in mind that some nerve branches that
cross the superior thyroid vessels under the cover of the
upper pole of the thyroid gland put patients at greater risk
for injury during thyroidectomy.
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