
74 Rev Port Endocrinol Diabetes Metab. 2022;17(1-2)

Revista Portuguesa
de Endocrinologia, Diabetes e Metabolismo

www.spedmjournal.com

Caso Clínico

The Non-Recurrent Laryngeal Nerve: Can we Predict this Pitfall in 
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INFORMAÇÃO SOBRE O ARTIGO A B S T R A C T

The non-recurrent laryngeal nerve is a rare anatomical variation that poses a major risk for iatrogenic 
injury during thyroid surgery. This has been described on the right side in association with the pres-
ence of an arteria lusoria.
We report two cases of non-recurrent laryngeal nerves, with emphasis on the role of pre-operative 
cervical ultrasound in predicting this variation. On both cases, cervical ultrasound was consistent 
with the presence of an arteria lusoria, which raised a strong suspicion that a non-recurrent laryn-
geal nerve could be found during surgery. This was confirmed during both surgical procedures, 
which had no intercurrences.
Although it should never replace a thorough surgical dissection, we believe that this is a simple 
and non-invasive method which is a valuable tool to improve pre-operative diagnosis and to plan 
the surgical strategy and therefore to prevent the complications that may result from an unexpected 
anatomical variant during thyroid surgery.
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R E S U M O

O nervo laríngeo não recorrente corresponde a uma variação anatómica rara e que constitui um risco 
importante de iatrogenia durante a cirurgia tiroideia. Esta tem vindo a ser descrita associadamente à 
presença de uma arteria lusoria.
Descrevemos dois casos de doentes com nervo laríngeo não recorrente, destacando o papel da eco-
grafia cervical pré-operatória na predição de um trajeto não recorrente do nervo laríngeo inferior. A 
ecografia revelou a presença de uma arteria lusoria em ambos os casos, fazendo prever a existência 
de um nervo laríngeo não recorrente. Esta suspeição foi confirmada intra-operatoriamente nos dois 
procedimentos, que decorreram sem intercorrências.
Ainda que não deva substituir uma disseção cirúrgica meticulosa, consideramos que este meio com-
plementar de diagnóstico constitui uma ferramenta valiosa para planear a abordagem cirúrgica e, 
desta forma, prevenir as complicações que podem resultar da presença de uma variação anatómica 
inesperada durante a cirurgia tiroideia.

nervo laríngeo não Recorrente: Podemos Prever esta variação 
anatómica na cirurgia da tiróide?
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introduction

The recurrent laryngeal nerve is a branch of the vagus nerve. 
On the right side, it recurs beneath the subclavian artery before 
ascending in the tracheoesophageal groove and on the left side it 
surrounds inferiorly the aortic arch (or the ligamentum arterio-
sum). Its muscular branches innervate all intrinsic laryngeal mus-
cles except the cricothyroid muscle. Its posterior branches also 
provide innervation for the oesophagus and the cricopharyngeus 
muscle.1,2

The non-recurrent laryngeal nerve (NRLN) is a rare anatomi-
cal variation that poses a major risk for iatrogenic injury during 
thyroid surgery.3 It has been estimated that a previously undetect-
ed NRLN is associated with a nearly six-fold increased risk in 
intraoperative nerve injuries, leading to significant morbidity in 
the post-operative period.4

In this paper, we report two cases of NRLN, with emphasis 
on the pre-operative studies that can help the surgeon predict the 
presence of this rare anatomical variant.

case Reports
case  1 

We report the case of a 67 year-old woman, with personal his-
tory of multiple sclerosis, who was referred to Endocrine Surgery 
Consultation for multinodular thyroid disease.

The patient denied any compressive symptoms such as dysp-
nea, dysphagia and hoarseness. Her physical examination and thy-
roid function analysis were normal.

Cervical ultrasound showed a hypoecoic nodule with 16 x 12 
x 17 mm on the right lobe, and a hypoecoic nodule with 15 x 12 x 
15 mm on the left. It was also documented on the ultrasound an ab-
sence of the brachiocephalic trunk, with the right subclavian artery 
emerging directly from the left side of the aortic arch and coursing 
to the right from behind the trachea and oesophagus (Fig. 1).

An ultrasound guided fine needle aspiration was performed for 
both nodules, with a bilateral result of suspicious for malignancy 
(Bethesda V). Therefore, a total thyroidectomy was proposed.

During surgery, the right lobe was rotated medially, expos-
ing the right tracheoesophageal groove. However, as it could be 

expected from the findings on pre-operative ultrasound, the recur-
rent laryngeal nerve could not be identified at this level. A careful 
dissection showed that the nerve, after its origin from the vagus 
nerve, was running medially, directly to the cricothyroid junction 
(Fig. 2).

The postoperative period was uneventful, and the patient was 
discharged on the day after surgery. The pathological study of the 
operative specimen confirmed the result of a multifocal, follicular 
variant papillary carcinoma (pT1b pN0 pR0).

case  2

Our second case concerns a 69 year-old woman, who was re-
ferred to Endocrine Surgery Consultation for multinodular thyroid 
disease. On her physical examination, there was a palpable nodule 
on the isthmus, with approximately 2 cm of diameter, mobile and 
painless. On her pre-operative cervical ultrasound it was also vis-
ible a right subclavian artery coursing from the left to the right 
side from behind the trachea, instead of emerging from the bra-
chiocephalic trunk.

Ultrasound guided fine needle aspiration was performed, with 
the result of papillary thyroid carcinoma.

The patient underwent a total thyroidectomy and the presence 
of a NRLN was confirmed on the right side, which was concord-
ant with the finding of an arteria lusoria on cervical ultrasound 
(Fig. 2). 

There were no postoperative complications and the patient 
was discharged on the day after surgery. The pathological study 
of the operative specimen confirmed the presence of a multifocal 
papillary carcinoma (pT1b (m)).

discussion

The NRLN is a rare anatomical variation that represents an 
important pitfall for the endocrine surgeon.3,5–7 This has been fre-
quently described in association with the presence of an arteria 
lusoria – a right subclavian artery which develops from the aortic 
arch, next to the left subclavian artery3,4,8 (Fig. 3).

When the heart descends during embryogenesis, the recurrent 
laryngeal nerve is displaced downward in the mediastinum, recur-
ring around the sixth primitive aortic arch. With its regression, the 
nerve migrates upward, recurring around the fourth aortic arch, 
from which the subclavian artery is usually originated.5,7,9

When a change occurs in the complex remodelling process 
of the branchial arch system, with an abnormal involution of the 
right fourth pharyngeal arch, the inferior laryngeal nerve becomes 
free to run directly from the cervical vagus to the cricothyroid 
junction10–12 (Fig. 4). 

From an anatomical point of view, there are three possible 
variants of NRLN according to its trajectory. In type 1, it presents 
a close relationship with the superior thyroid vessels. In type 2a, 
it runs parallel and then above the trunk of the inferior thyroid 
artery. In type 2b, it runs parallel and then below, or between, 
the branches of the inferior thyroid artery. In the presence of the 
first type, a possible iatrogenic lesion may occur during ligation of 
the superior thyroid pedicle. With the two latter types, the nerve’s 
trajectory may simulate the one of the inferior thyroid artery, and 
therefore be incidentally ligated.5,13,14

An iatrogenic lesion of the recurrent laryngeal nerve is related 
to significant morbidity. A unilateral lesion may lead to a partial or 
complete paresia of the vocal cord, with consequent hoarseness. A 
bilateral lesion may result in bilateral paralysis of the vocal cords, 

Figure 1. On the left: right common carotid artery (C) and right subclavian 
artery (S) originating from the brachiocephalic trunk (BCT). On the middle 
and on the right: (C) originating from the BCT and (S) emerging separately. 
(J) – internal jugular vein.

Figure 2. Non-recurrent laryngeal nerve (arrow) running directly to the crico-
thyroid junction. On the left: patient 1; on the right: patient 2.
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with eventual need for an emergent tracheostomy due to airway 
obstruction. As it also provides branches to the oesophagus and 
cricopharyngeus muscle, the patients may also present with dys-
phagia after surgery.1,13

On cervical ultrasound, it is possible to identify the right com-
mon carotid artery and right subclavian artery originating from the 
bifurcation of the brachiocephalic trunk (“Y sign”). The absence 
of this sign should raise the suspicion of a right subclavian artery 
originating directly from the aortic arch, as its leftmost branch, 
and coursing to the right side from behind the oesophagus. There-
fore, a careful pre-operative cervical ultrasound can be of enor-
mous value to the surgeon, alerting for the possibility of finding a 
NRLN during surgery.15

As far as we are concerned, there are very few reports in the 
literature concerning the utility of ultrasound in predicting the 
presence of a NRLN.14–16

Since 2013, our group performed 799 pre-operative ultra-
sounds. During surgery, we have found three cases of NRLN, 
which were all previously predicted by the ultrasound images. 
We have not come across any other cases of NRLN apart from 

these three since 2013, and considering that this is an uncommon 
finding during surgery, we have found to be extremely useful to 
have a pre-operative study of the cervical vessels, either by CT 
or cervical ultrasound.3 This last method, although it is operator 
dependent, it is a safe and accessible tool to assess for the possible 
presence of an arteria lusoria.

The pre-operative suspicion of finding a NRLN should alert 
the surgeon to perform an even more careful dissection, regarding 
that the recurrent laryngeal nerve will not be visible in its regular 
paratracheal course and that it must be identified near the crico-
thyroid joint.5

conclusion

It is our opinion that having an Endocrine Surgeon with exper-
tise in performing cervical ultrasound within the Endocrine Surgi-
cal Unit most often proves to be extremely helpful.

Although it should never replace a systematic and meticulous 
surgical dissection, we believe that pre-operative ultrasound is a 
simple and non-invasive method which may be a valuable and 
cost-effective tool to plan the surgical strategy and to prevent 
complications that may result from an unexpected anatomical 
variant during thyroid surgery.
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Figure 3. On the left: anterior view, with the right subclavian artery originating 
as the leftmost branch of the aortic arch; on the right: posterior view, with the 
right subclavian artery coursing behind the oesophagus.

Figure 4. The right 4th pharyngeal arch artery and the cranial part of the right 
dorsal aorta have involuted (light pink segment). The parts of the dorsal aorta 
and pharyngeal arch arteries that normally disappear are represented with bro-
ken lines.
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