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A b s t r ac t
Background: Recurrent laryngeal nerve (RLN) injury is a major concern in thyroid surgery as the effects can vary from hoarseness of voice
to life-threatening complications like stridor. Hence, identification and preservation of the nerve is of utmost importance. The landmarks for
identification are tracheoesophageal groove, inferior thyroid artery (ITA), ligament of berry, and tubercle of Zuckerkandl. The ITA is noted to be a
constant landmark in identifying the RLN. The main aim of the study is to identify the relationship of the ITA with the RLN during thyroid surgery.
Materials and methods: A total of 91 patients who underwent total thyroidectomy, completion, and hemithyroidectomy from January 2018
to December 2018 were included in the study. The position of the RLN with respect to the ITA was noted being as superficial, deep, or between
the branches.
Results: Among a total of 150 RLNs, 140 (93.3%) were identified and 10 were not identified. In 125 (89%) dissections, the ITA was superficial to
the RLN and in 15 dissections it was noted to be deep to the RLN.
Conclusion: Even though the RLN can be identified by various landmarks, the relationship with the ITA is consistent. However, as the nerve may
be either superficial or deep to the ITA, knowledge of anatomy and variations of the RLN is necessary to ensure its preservation.
Clinical significance: The knowledge of relationship of the RLN with the ITA helps in identification and preservation of nerve, thus avoiding
injury to the nerve and consequent complications.
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I n t r o d u c t i o n
Thyroid surgeries are frequently performed endocrine surgical
procedures worldwide. Recurrent laryngeal nerve (RLN) paralysis is
one of the serious complications of thyroid surgery as it affects the
individual’s quality of life. The effects of unilateral RLN palsy vary
from hoarseness of voice, aspiration, and can even become lifethreatening when bilateral. Hence, recognition and preservation of
RLN during thyroid surgery is of utmost importance. The rate of RLN
palsy worldwide ranges from 0.5% to 20% in thyroid surgeries. This
depends on multiple factors like type of thyroid disease, surgical
technique, anatomical variations, and surgeon’s experience.1,2
Various studies have shown that identification of the RLN
during surgery reduces the risk of injury of the nerve during
dissection. 3 During thyroid surgery, various landmarks help in
identification of RLN such as the proximity of RLN to the inferior
thyroid artery, its position in the tracheoesophageal groove, being
identified lateral to the ligament of berry and it lies posterior to
the tubercle of Zuckerkandl, when present. The course of RLN from
the thorax to the larynx may have many variations in anatomy,
which can make it vulnerable to injury during dissection. Hence,
precise anatomical knowledge, identification of the landmarks,
and knowledge of variations in its course are necessary to avoid
injury to the nerve.
In various studies, it has been observed that the nerve enters
the larynx after dividing into two or more branches. In dissection
studies, the branching patterns of RLN were observed and it
was noted that in 43% on both sides divided into one or more
branches.4 From the inferior border of the cricoid cartilage, the
distance of bifurcation or trifurcation ranges from 0.6 cm to 4.0 cm.
The extralaryngeal branches can arise at any point but it has been
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observed that below the level of the ITA branching is not common.5
Alteration in the normal anatomy due to neoplasm, goiter, or
inflammatory changes can frequently vary the course of the RLN.
In rare circumstances (0.6%), the course of the right RLN does
not turn around the subclavian artery but takes its origin directly
from the vagus in the neck toward the larynx. This variation of the
RLN is known as the “nonrecurrent” laryngeal nerve and is highly
susceptible to surgical injury.6–8 The possibility of the nonrecurrent
laryngeal nerve on the left side is rare but there are case reports of
two clinical cases associated with a left retroesophageal subclavian
artery and the right-sided aorta.9,10
The relation of RLN to the thyroid gland was found to be that, no
case of the RLN penetrating the substance of the gland was observed.
Based on the pathology, it was observed that attachment to the
pretracheal fascia or its embedment in the ligament of Berry may
increase the chances of nerve injury during surgery due to traction.10
The main aim of our study is to analyze the interrelationship of
ITA with RLN during surgery of the thyroid.
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M at e r ia l s

a n d  M e t h o d s

This prospective clinical study was conducted in the Department
of Otorhinolaryngology, KS Hegde Medical Academy, between
January 2018 and December 2018. Ethical clearance was obtained
from the Institutional Ethics Committee.
In total, 91 patients underwent thyroidectomies of which
79 were females and 12 were males, with mean age of 46 years
(range from 18 years to 80 years). A total of 49 patients underwent
total thyroidectomy, 33 hemithyroidectomy, and 9 completion
thyroidectomy. Computed tomography scan was done in cases of
thyroid carcinoma and goiters extending to the mediastinum. All
patients were subjected to videolaryngoscopy to see vocal cord
movement preoperatively.
All thyroidectomies were done under general anesthesia by
a team of experienced surgeons who followed a similar surgical
technique. The standard technique of extracapsular dissection was
followed. Important steps being ligation of the middle thyroid vein;
during ligation of superior thyroid vessels care was taken to preserve
the superior laryngeal nerve and blunt dissection of thyroid lobes
to facilitate medial retraction. Identification of the ITA and the
relationship between the ITA and RLN on both sides was noted as
being superficial, deep, or between the branches of the artery. Once
identified, the course of the nerve was followed from that point to
its entry into the larynx and relation to other landmarks was noted.

R e s u lts
In 91 patients, RLN was identified in 140 (93.3%) out of 150
dissections. The RLN was not identified in 10 dissections, which was
2 on the right side and 8 on the left. The ITA was found superficial to
the nerve in 125 (89%) dissections and deep to the nerve in 15 (11%).
Table 1 summarizes the histopathological diagnosis of the patients
who underwent thyroidectomy. The interrelationship between the
RLN and the ITA on both sides is shown in Table 2.
In our study, we noted extralaryngeal branching in two
dissections on the right side. The bifurcation of the RLN was above
the level of ITA in both the cases. We did not observe the nerve
coursing between the branches of ITA as well as the presence of
the nonrecurrent laryngeal nerve in our dissections.
Table 1: Thyroid diseases
Histopathological diagnosis
Nodular colloid goiter
Follicular adenoma
Hashimoto’s thyroiditis
Hürthle cell adenoma
Papillary carcinoma
Follicular carcinoma
Oncocytic adenoma
Lymphocytic thyroiditis

n
59
9
7
5
7
2
1
1

%
65
10
8
5
8
2
1
1

Table 2: Relationship between recurrent laryngeal nerve and inferior
thyroid artery on both sides
Course of inferior
thyroid artery
Superficial to nerve
Deep to nerve
Total

28

Right
No.
74
4
78

%
95
5
100

Left
No.
51
11
62

%
82
18
100

Identification of the RLN was challenging in two cases of
Hashimoto’s thyroiditis as there were adhesions to the trachea.
Difficulty in identification due to adhesions was also noted in two
cases of papillary carcinoma of thyroid and three case of huge
multinodular goiter.

D i s c u s s i o n
Identification and preservation of RLN is vital in thyroid surgeries.
A thorough knowledge of anatomy of the nerve and also its
variations in the course avoids injury during dissection. It is better
to carefully search for the nerve during dissection as avoidance of
the nerve during dissection carries a high risk (10%) of damaging
the nerve permanently.10 The ITA is used as a reliable landmark to
identify the nerve. It divides into many branches that may pass
either superficially, deep, or among the branches of the nerve.
However, the anatomical relationship between the two structures
is not constant on both sides.11
In our study, we observed that ITA was superficial to RLN in
125 (89%) dissections and deep in 15 (11%) intraoperatively. On the
right side, ITA was superficial to RLN in 95% and deep in 5%, while
on the left side ITA was superficial to RLN in 82% and deep in 18%.
A similar observation was made by Ardito et al.12 where 61%
of the cases had ITA superficial to RLN, 12% were deep, and 27%
between the branches on the right side while on the left side ITA
was superficial to RLN in 77%, deep in 1.9%, and 27% between the
branches. In a study conducted by Hisham and Lukman11 observation
was that RLN was passing posterior to or in between branches of the
ITA in 83.8% and anterior to ITA in 16.2%. In contrast to our study,
Sturniolo et al.13 noticed that 22% had ITA superficial to RLN on the
right side, while 36% had deep to RLN on the left. Steinberg et al.,14
reported that the RLN traverses between the branches of the ITA
in about 6.5%, deep in 61.5%, and superficial in 32.5%. The general
consensus based on different series suggests that the authors have
accepted that the RLN most commonly lies deep to the ITA.
In our study, extralaryngeal branching was observed in two
dissections on the right side. In both cases, bifurcation of the RLN
was seen above the level of ITA.
Hisham and Lukman11 in his study observed the extralaryngeal
branching of the nerve. Galen’s anastomosis is formed by the
posterior branch of the RLN and the internal laryngeal branch of
the superior laryngeal nerve. However, the branching pattern was
found to be inconsistent and variable. This nerve is not commonly
encountered but it is vulnerable to injury, and meticulous dissection
will avoid inadvertent injury.
The experience of the surgeon in dissection of RLN, as opposed
to an inexperienced one, is known to account for the differences in
the frequency of vocal cord paralysis. Other contributory factors to
nerve injury are dissecting or stripping the nerve of its ensheathing
fascia, using bipolar cautery at the site of entry of the RLN into the
cricoarytenoid joint area or excessive traction on the gland. When
the nerve has not been identified inferiorly, a search for it in the
upper part of the gland should be made by identifying the ligament
of Berry or the inferior cornu of the thyroid cartilage. If RLN is not
found in its normal position, the possibility of the nonrecurrent
nerve should be kept in mind.10
In our dissections, we observed that on the left side of the neck,
the course of the RLN in the tracheoesophageal groove was closest
at the inferior end. On the right, the RLN reaches the middle third of
the groove with an oblique course. In addition, Hunt10 observed in
his study that the RLN is located in the tracheoesophageal groove
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in 65% on the right and 77% on the left. Hence, it can be used as
one of the reliable landmarks for identifying the RLN.

C o n c lu s i o n
In literature, various techniques have been described to locate
the course of the RLN during surgery. A thorough knowledge
of normal anatomy and variations in the course of the nerve is
essential in order to ensure the integrity and safety of the RLN in
thyroid surgery. We conclude that the relationship of RLN with ITA
is consistent and can be used during thyroid surgery as a reliable
landmark in identification of the nerve.

C l i n i c a l  S i g n i f i c a n c e
The knowledge of the anatomical relationship of RLN with ITA helps
in identification of the nerve during thyroid surgery thus avoiding
injury to the nerve and consequent complications.
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