
46 Lebanese Medical Journal 2007 • Volume 55 (1) 

CAS CLINIQUE/CASE REPORT
PREOPERATIVE DIAGNOSIS OF RIGHT NONRECURRENT
INFERIOR LARYNGEAL NERVE BY CT SCAN
Report of a Case and Review of the Literature

Bassam ABBOUD

INTRODUCTION

The major complication of thyroid surgery is hoarse-
ness resulting from vocal cord paralysis. Identification
and preservation of the recurrent inferior laryngeal nerve
(RILN) during surgery is fundamental in preventing this
complication [1-2].

The nonrecurrent inferior laryngeal nerve (NRILN),
which goes into the larynx without recurring around the
subclavian artery within the thoracic cavity, is a rela-
tively rare anatomic variant without functional repercus-
sions [1]. However, during cervicotomy this aberrant

nerve may become inadvertently damaged, causing per-
manent ipsilateral vocal cord paralysis. In most cases,
NRILN is due to an aberrant development of the subcla-
vian artery, the so-called a. lusoria [1-3]. This anomaly
has been observed clinically [1-16] since Stedman first
reported it in 1823. It is recommended that surgeons 
be aware of the possibility of an NRILN, when the RILN
is not found in the periphery of the tracheoesopha-
geal groove [7, 10-11], because the risk of injury in the
presence of this anatomic variant is high, even for expe-
rienced surgeons [12].

For some authors [1, 3, 7, 12, 14, 17-18], CT scan or
MRI of the neck, and ultrasound of the brachiocephalic
artery obtained before surgery allow direct visualization
of an aberrant right subclavian artery ; the identification
of this anomaly variant should alert the radiologist and
surgeon that a right NRILN is present, anticipating sur-
gical technique, reducing the risk of neural injury.

The aim of this study was to report a new case of right
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A B S T R A C T • OB J E C T I V E : The nonrecurrent inferior
laryngeal nerve (NRILN) is a nerve anomaly that is
associated with the developmentally aberrant subcla-
vian artery. Thus, it is possible to predict NRILN by
preoperative diagnosis of an aberrant subclavian ar-
tery. The purpose of this study was to report a new case
of this anomaly and to assess the possibility of diagnosis
of an aberrant subclavian artery preoperatively by CT
scan of the neck, underline how such recognition is cru-
cial for the prevention of intraoperative nerve damage
and review the literature. 

ME T H O D S : We report a case of thyroid surgery asso-
ciated with a right NRILN diagnosed preoperatively by
CT scan of the neck.

RE S U L T S : The preoperative CT scan showed a retro-
esophageal aberrant right subclavian artery. The pa-
tient underwent total thyroidectomy for a multinodu-
lar goiter. She had identification of recurrent laryngeal
nerve on the left side and NRILN on the right side. Post-
operatively, the patient had normal vocal cord function
on laryngoscopy. 

CO N C L U S I O N : It was possible to predict preopera-
tively a right NRILN by identifying an aberrant right
subclavian artery on the CT film of the neck, which
likely enabled the prevention of vocal cord paralysis.

R É S U M É • OB J E C T I F : Le nerf récurrent non récurrent
(NRILN) est une anomalie nerveuse associée au déve-
loppement d’une artère sous-clavière aberrante. Il est
donc possible de prédire la présence de NRILN en pré-
opératoire par le diagnostic d’une artère sous-clavière
aberrante. Le but de ce travail est de rapporter un nou-
veau cas de cette anomalie suspectée par le CT scan
préopératoire qui avait montré l’existence d’une artère
sous-clavière aberrante et de passer en revue la litté-
rature. 

MÉ T H O D E : On rapporte un cas de chirurgie thy-
roïdienne associé à un NRILN droit suspecté en pré-
opératoire par un CT scan du cou.

RÉ S U L T A T S : Le CT scan préopératoire a mis en évi-
dence une artère sous-clavière droite rétro-œsopha-
gienne. La patiente a eu une thyroïdectomie bilatérale
pour goitre multinodulaire. En per opératoire, on a
identifié un nerf récurrent gauche et un NRILN à
droite. En postopératoire, la malade avait une fonction
normale des cordes vocales à la laryngoscopie.

CO N C L U S I O N : Il est possible de prévoir en préopéra-
toire la présence d’un NRILN droit par l’identification
d’une artère sous-clavière droite aberrante sur un CT
scan du cou. Ceci permet de prévenir la lésion du nerf en
per opératoire et d’éviter la paralysie des cordes v o c a l e s .
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NRILN diagnosed preoperatively by direct visualization
of an aberrant right subclavian artery in CT scan of the
neck, underline how such recognition is crucial for the
prevention of intraoperative nerve damage and review
the literature.

CASE REPORT

A 75-year-old woman presented with the complaint
of a right anterior neck mass, which was enlarging pro-
gressively, causing dyspnea and dysphagia. No family
history of thyroid disease was noted. History didn’t
reveal any prior neck radiation. 

Physical examination revealed a 5 cm right anterior
neck painless and firm mass that moved with swallow-
ing with substernal extension. Laboratory tests showed a
normal serum thyroid hormones concentration. The thy-
roid ultrasound confirmed the diagnosis of a thyroid
nodule of the right lower lobe measuring 5.5 cm of large
diameter with substernal extension, and three thyroid
nodules in the left lobe measuring 1.7 cm, 2.2 cm, and
2.7 cm respectively. The percutaneous fine-needle aspi-
ration cytology was indeterminate. Preoperative CT scan
of the neck and mediastinum showed a substernal goiter
and retroesophageal aberrant right subclavian artery
(Fig. 1). 

Peroperatively, she had a left recurrent inferior laryn-
geal nerve in the tracheoesophageal groove with a right
nonrecurrent inferior laryngeal nerve which ran trans-
versally at the level of the thyroid isthmus (Fig. 2). She
underwent total right hemithyroidectomy and near total
left lobectomy by a cervical approach. Frozen section
showed benign thyroid nodules. Postoperatively, she had
a normal vocal function at laryngoscopy. The patholog-
ic analysis showed the presence of multiple thyroid nod-
ules without malignancy.

DISCUSSION

A systematic search for and careful dissection of the
RILN during thyroidectomy is necessary to avoid surgi-
cal damage. The existence of anatomic variants in the
course of the RILN is an additional reason for its sys-
tematic perioperative identification. One of the potential
variants is NRILN; this variant originates from an aber-
rant embryologic origin of the subclavian artery [1-3].
The NRILN has been reported in 0.52% to 1.8% of cases
making it a relatively rare anomaly [7, 19]. This anom-
aly was encountered only on the right side (except in the
case of situs inversus). Although the NRILN is a rare
occurrence, it results in dramatic consequences if dam-
aged during thyroidectomy [7].

The NRILN can be explained by the course of RILN
development during the embryologic stage. In the em-
bryo, both the right and the left inferior laryngeal nerves
supply the sixth branchial arches. With the descent of the
heart, the nerves pass beneath the sixth aortic arch and
ascend to the larynx. On the right side, the distal portion

of the sixth aortic arch and the fifth aortic arch disap-
pear, and the recurrent nerve moves up to lie beneath the
fourth arch, which forms a portion of the subclavian
artery. Occasionally, the right fourth aortic arch and
proximal right dorsal aorta are obliterated, and the origin
of the subclavian artery becomes anomalous. Its final
origin is just below that of the left subclavian artery ; it
reaches the right side by crossing the midline behind the
esophagus ; very rarely, it may also cross the midline by
passing between the trachea and the esophagus. Because
the normal right subclavian artery is absent, the right
RILN will move further cranially during elongation of
the neck, passing more or less directly from the vagal
nerve to the larynx. Three types of NRILN have been
distinguished : in type IA, the nerve shows a straight
course at the level of the upper thyroid pole ; in type IB
(the most common), the nerve runs transversally at the
level of the thyroid isthmus ; in type II, the nerve makes

FIGURE 1
CT scan revealed a retroesophageal aberrant 

right subclavian artery.

FIGURE 2
Peroperatively, right nonrecurrent inferior laryngeal nerve

running transversally at the level of thyroid isthmus
towards the larynx.
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a downwards curve, eventually reaching the lower pole
of the thyroid gland [1, 3, 7].

No reliable clinical symptoms or signs indicate the
possibility of NRILN preoperatively [2-3]. It is difficult
to identify NRILN by preoperative imaging of any type
[14]. An aberrant subclavian artery is almost always
associated with the NRILN, however, so preoperatively
identifying the aberrant subclavian artery would be tan-
tamount to diagnosing the NRILN. In nearly all reports,
the association of an aberrant subclavian artery and
NRILN is confirmed after the detection of a NRILN dur-
ing surgery, either by exploring the subclavian artery or
by postoperative angiography [8, 10, 20]. Before opera-
tion, the diagnosis of the nervous anomaly may be made
only if the corresponding vascular anomaly is suspected.
Diagnosis of the aberrant subclavian artery has been
based on • dysphagia lusoria on swallowing • an impres-
sion observed on the esophagogram from the left to the
upper right of the esophagus [21] • an anomalous right
subclavian artery origin observed at the right of the peak
of the aorta arch on the anterior plain chest roentgeno-
gram • an anomalous right subclavian artery traversing
behind the esophagus and trachea or • by digital sub-
straction angiography [8] and/or magnetic resonance
angiography findings [3]. Whether the dysphagia lusoria
is actually the result of a thyroid tumor or an aberrant
subclavian artery is hard to determine, however, and
diagnosis from the plain chest roentgenogram has been
reported in approximately 58% of cases. In one series
[1], retrospective diagnosis was possible on a plain roent-
genogram in only one case of the 6 cases treated. The CT
scan diagnosis of an a. lusoria is firm, and is based on the
direct identification of an aberrant vessel passing behind
the esophagus. Many patients in some institutions have a
CT or MRI study of the neck before thyroid surgery to
evaluate the anatomic relationships between the thyroid
gland and the surrounding structures [1, 12]. For some
authors [18], identification of patients with nonrecurrent
inferior laryngeal nerve was made by duplex ultrasound
of the brachiocephalic artery. Thus, the presence of an 
a. lusoria can be reliably established without the need for
an additional investigation [3]. Dorsal position of the sub-
clavian artery virtually assures NRILN. This may enable
prevention of vocal cord paralysis, the most frequent 
serious postoperative complication of thyroid surgery.

Because of its anatomic position, NRILN is not only
at risk of being damaged during thyroidectomy but also
during other surgical procedures such as neck dissection,
parathyroidectomy, esophagectomy, and carotid endar-
terectomy [3, 22-23].

It is well known that even experienced surgeons may
have difficulties retrieving the RILN [3, 24]. When per-
forming cervicotomy, some authors [7] recommend that
surgeons systematically and promptly locate the RILN
as low in the neck as possible, but always below the
trunk and branches of the inferior thyroid artery. If the
recurrent nerve is not found at its usual place, the RILN
should be sought more or less transversally between the

carotid artery and the larynx. It is relatively easy to
check for the vascular underlying anomaly simply by
noting the absence of the innominate artery. The throb-
bing from the aberrant artery can be felt in front of the
vertebral plane by slipping the index finger along the
edge of the esophagus [1]. 

The NRILN is a rare anomaly and can be suspected
preoperatively from signs associated with the vascular
anomaly such as dysphagia lusoria, thoracic X-ray imag-
ing, and cervical ultrasound. If such signs are noted, a
CT scan or MRI of the neck, and duplex ultrasound of
the brachiocephalic artery are justified.

CONCLUSION

The nonrecurrence of the inferior laryngeal nerve
always results from vascular anomaly during embryo-
logic development of the aortic arches. It can be sus-
pected preoperatively from signs associated with the
vascular anomaly such as dysphagia lusoria and thoracic
X-ray imaging. If such signs are noted, a CT scan or
MRI of the neck, and duplex ultrasound of the brachio-
cephalic artery are justified. It was possible to predict
preoperatively a right NRILN by identifying an aberrant
right subclavian artery on the CT or MRI film of the
neck. Nonrecurrence of the RILN is a rare anomaly but
overlooking its possibility may lead to severe operative
morbidity. This is an additional argument in favor of
systematic dissection of RILN during thyroid or parathy-
roid surgery. 
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