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Background: Objective of the study is to elaborate the anatomical variants of recurrent laryngeal nerve
in relation to inferior thyroid artery, encountered during thyroidectomy operation. It is descriptive, case
series, conducted at the Department of Ear Nose & Throat, Combined Military Hospital, Abbottabad.
The study was conducted from January 2016 to September 2017. Methods: Fifty-one patients
underwent extra-capsular thyroidectomy in general anaesthesia. The dissection was carried out in a
standard way in all patients. Recurrent laryngeal nerves were identified and exposed in every patient,
and their anatomical relations were recorded in database. Results: Recurrent laryngeal nerve was seen
over riding the ramification of inferior thyroid artery in majority of left sided dissected specimen,
however on the right side the principal nerve was found to be ascending through the branches of
inferior thyroid artery. Conclusion: Iatrogenic vocal cord paralysis has sinister implication on quality
of life of the patient undergoing thyroidectomy. Anatomic variants of recurrent laryngeal nerve are well
known and frequent. The disastrous outcome of inadvertent recurrent laryngeal nerve trauma can be
adequately prevented by thoroughly knowing its anatomical variants, and intra-operatively identifying
and exposing the principal nerves.
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INTRODUCTION
The history of goitre ages back to pictorial accounts
from ancient highlands of the Roman empire.1 First
anatomical elaboration of the thyroid was coined in
16th century AD by Leonardo da Vinci and Andreas
Vesalius. As the surgical treatment of thyroid
disease evolved over centuries the related mortality
and co-morbidities became obvious and called for
more effective strategies to avert and manage them.
It was however, in the 6th century AD, that we find
earliest documented narration of voice disorder
consequent to operative intervention relating the
recurrent laryngeal nerve trauma.1 Iatrogenic vocal
fold paralysis has a deleterious impact on patient’s
quality of life. Besides excruciating respiratory
embarrassment and dysphonia, it is a foremost
reason of psycho-social distress for the patient.
Prevalence of recurrent laryngeal nerve
trauma varies from 1.5–14%.2–4 Recovery is
reported to take place in more than 80% in over a
year.5,6 Local literatures also conforms to the global
prevalence of iatrogenic injury to recurrent
laryngeal nerve.7,8
Conservation of the principal nerve during
thyroidectomy exclusively relies on knowing its
course, anatomical relations and its meticulous
identification. Most text books merely describe
recurrent laryngeal nerve to be lying either
superficial or deep to the inferior thyroid artery.
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However, up to twenty isolated anatomical variants
have been reported.9
Concurrently, much work has been done in our
region on describing the incidence of temporary and
permanent iatrogenic vocal cord paralysis, however only
sparse documentation of structural and developmental
variants of recurrent laryngeal nerves in the neck has
been portrayed so far. Our study aims toward
highlighting the diversity in normal anatomical course
and configuration of recurrent laryngeal nerve in the
neck, once encountered during thyroidectomy operation.
It will help the surgeons performing thyroidectomy
operations to better understand the anatomy and thus
carry out meticulous intervention to avoid lifelong
morbidity in patients.

MATERIAL AND METHODS
Abbottabad is the capital city of Hazara division of
Khyber Pakhtunkhwa. This region has an average
elevation of 4500 feet above sea level. Thyroid
disorders are endemic in these areas mainly due to
dietary iodine deficiency. We performed extra-capsular
thyroidectomy in 51 patients, who belonged to both
genders and all ages.
Surgeries were performed through standard
Kocher’s incision. We raised the skin flaps as the
dissection continued sub-platysmal till the level of
thyroid notch superiorly, and till the jugular notch
inferiorly. Middle thyroid veins and the superior
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pedicles were ligatured and transfixed. We exposed the
recurrent laryngeal nerves and defined their anatomical
relation to the inferior thyroid artery, invariably in every
case before dissecting through the Berry’s ligament.
A record of the anatomical presentation was
maintained in database. Post-operative status of both
vocal cords was assessed at the time of discharge from
hospital with the aid of flexible fibre optic trans-nasal
laryngoscope. IBM-SPSS version-24 was used and
descriptive statistics were applied to establish the
frequency of each variant. Pearson bivariate correlation
was applied to analyse the association between the
anatomical topography of the principal nerves on either
side with any incidence of post-operative ipsilateral
vocal cord paralysis. p-value was kept at 0.05.

Figure-2: Left RLN relation with left inferior
thyroid artery

RESULTS
Out of our 51 patients, 82.4% (n=42) patients were
females and 17.6% (n=9) were males. Mode of age was
45 years (SD±10.42), with minimum age being 24 years
and maximum being 66 years. 1.9% patients (n=1) had
preoperative unilateral cordal hypomotility. Chief
complaints were multinodular goitre (56.9%, n=29),
right sided solitary thyroid nodule (23.5%, n=12), left
sided solitary thyroid nodule (9.8%, n=5), diffused
goitre (7.8%, n=4), and revision thyroidectomy for
malignancy (2.0%, n=1) (Figure-1).
54.9% (n=28) patients underwent total
thyroidectomy. 31.4% (n=16) patients underwent
subtotal thyroidectomy, 5.9% (n=3) patients had their
lobectomy performed, 5.9% (n=3) had near total
thyroidectomy and 2.0% (n=1) patient had undergone
revision thyroidectomy. Post-operative vocal cord
paralysis (if any) was not found to be associated with
any of the anatomical variant on either side. Pearson
bivariate correlation between the anatomical
arrangement of different anatomical variants of the right
and left recurrent laryngeal nerves with their
corresponding inferior thyroid arteries did not carry any
significant association (p value 0.671 and 0.839,
respectively), (Tables-1 and 2).

Figure-3: Right RLN relation with right inferior
thyroid artery

Figure-4: Normal variance in anatomy of
recurrent laryngeal nerve in relation to inferior
thyroid artery

Figure-1: Indication for surgery

Recurrent laryngeal nerve could not be identified in
22% (n=11) cases on the left, and in 21% (n=11)
cases on the right side. In our majority of the
operated specimens the left recurrent laryngeal nerve
was found to be over riding the ramification of the
left inferior thyroid artery 47% (n=24) (Figure-2).
However, in most of the right sided dissected
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specimens the nerve was revealed to be running
between the branches of the right inferior thyroid
artery 34% (n=18) (Figure-3).
On the left, in decreasing order of
frequency, the recurrent laryngeal nerve was seen
running under the ramification of ipsilateral inferior
thyroid vessel 25% (n=13), and next, running
between the branches of the left inferior thyroid
artery 6% (n=3).
And further in decreasing order of
frequency, the right recurrent laryngeal nerve was
over riding the right inferior thyroid artery 32%
(n=17), and next, the principal nerve was passing
under the inferior thyroid vessel 13% (n=7).
Table-1: Statistical correlation of aberrant
right recurrent laryngeal nerve with postoperative right vocal cord palsy
Correlations
PostRight RLN
operative
relation to
right vocal
ITA
cord palsy
Pearson
Right RLN relation Correlation
to ITA
Sig. (2-tailed)
n
Pearson
Post-operative right Correlation
vocal cord palsy
Sig. (2-tailed)
n

1

.061

51

.671
51

.061

1

.671
51

51

Table-2: Statistical correlation of aberrant left
recurrent laryngeal nerve with post-operative
left vocal cord palsy
Correlations
Left RLN
relation
to ITA
Pearson
1
Left RLN relation Correlation
to ITA
Sig. (2-tailed)
n
51
Pearson
-.029
Post-operative left Correlation
vocal cord palsy
Sig. (2-tailed)
.839
n
51

Post-operative
left vocal cord
palsy
-.029
.839
51
1
51

DISCUSSION
Embryologically, at 6th gestational week, the
larynx ascends cephalad, so do the recurrent
laryngeal nerves. The recurrent laryngeal nerve is
closely associated with the 6 th branchial arch. On
right the 6th arch degenerates, while on left it
persists in the form of ductus arteriosus, hence the
principal nerve on left turns at a lower level than
its right counterpart, before ascending into tracheooesophageal groove. The nerve on right loops
around the subclavian artery, while on left it hooks
around aortic arch.
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The left nerve runs parallel to the groove, while
the right recurrent laryngeal nerve angles toward
the groove before running parallel to it. Both
nerves follow inferior thyroid artery, to lie either
anterior to, posterior to or in between the branches
of the latter. (Figure-4). Non-recurrent laryngeal
nerve is relatively common finding on right side,
where due to regression of 4th aortic arch the right
subclavian artery takes a direct origin from the left
side of aortic arch (since there is virtually no
bracheo-cephalic
trunk),
running
retrooesophageally to arrive on the right side at the root
of the neck. Such non-recurrent right laryngeal
nerve is placed high in the neck with a rather
transverse course from the right vagus. Left sided
non-recurrent laryngeal nerve is extremely rare and
is related with situs inversus, dextrocardia or an
aberrant left subclavian artery.
Thyroidectomy is usually performed to
treat thyroid nodules, compression effects of
multinodular
goitres,
endocrinal
thyroid
dysfunction and cosmetic reasons. In a most
frequently
performed
surgical
operation
worldwide, the commonest cause of litigation is
iatrogenic vocal cord palsy.10 Various mechanisms
of intra-operative recurrent laryngeal nerve
damage include division, laceration, stretch,
pressure,
crush,
electrical,
heat,
ligature
entrapment, ischemia and manipulation. Although
routine identification and exposing recurrent
laryngeal nerve during thyroidectomy may not
pose a significant impact on post-operative
hoarseness, however, the need for the surgeon to
be conversant with the anatomical variants must
never be underrated.8,11–13
Lack of adequate plain of dissection
caused by fibrosis and scarring consequent to
previous operation is well known reason for
iatrogenic insult to the nerve. Revision surgery of
the thyroid gland leaves the operation more
challenging for the surgeon in a way to prevent
traumatic insult to the nerve. As an outcome 12.5%
patients would suffer from temporary vocal cord
paralysis and 3.8% would experience permanent
cord paralysis.14 Even though achieving better
theoretical
understanding,
preoperative
laryngoscopy, refining the surgical techniques, and
intra-operative nerve monitoring have declined the
incidence of morbidity, yet iatrogenic recurrent
laryngeal nerve trauma constitutes 46% of all
thyroidectomy associated malpractice lawsuits in
developed countries. Less frequent reasons are
inadequate surgery (9%), hematoma formation,
unclear diagnosis, delayed diagnosis (6% each)
and parathyroid injury (3%).15
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Foregoing in view, this may well be inferred that to preempt at all levels and to avoid needless per-operative
damage perhaps remains the cornerstone in sparing the
patient from lifelong misery. Acquaintance with
theoretical knowledge, pre-operative and intra-operative
evaluation and meticulous dissection whereupon,
exposing the principal nerves must be exercised in all
cases undergoing thyroidectomy.

Thorough awareness of anatomy, principal nerve
searching, identification and exposure lessen the risk
of vocal fold palsy, and must always be conducted
scrupulously in all cases of sub-total and total
thyroidectomy.
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