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SUMMARY
Non-recurrence and extralaryngeal branching are 2 of
the more frequently encountered anomalies of the
recurrent laryngeal nerve. If not anticipated
intraoperatively, these abnormalities can put the nerve at
risk, with subsequent vocal cord palsy. It is therefore
important to report on and understand these
abnormalities. We present a unique case of a non-
recurrent laryngeal nerve with a coexisting contralateral
nerve demonstrating extralaryngeal branching. This case
allows us to demonstrate the importance of arteria
lusoria in head and neck surgery, and to conclude that
non-recurrence and extralaryngeal branching can occur
separately within individual nerves in the same patient.
The case also highlights the importance of a systematic
intraoperative approach to the identification of every
recurrent laryngeal nerve, especially in bilateral
procedures having already exposed an anomalous nerve
on one side.

BACKGROUND
The recurrent laryngeal nerve (RLN) is a cervical
branch of the vagus nerve, providing motor,
sensory and parasympathetic nerve fibres to the
larynx.1–6 Therefore, maintaining its integrity
during surgery is of vital importance and depends
substantially on the surgeon’s knowledge of its
anatomy. Unfortunately, the RLN’s anatomy can be
highly variable. The two most commonly reported
abnormalities are non-recurrence of the nerve, and
extralaryngeal branching (ELB) patterns.1 3 5

According to Ling and Smoll’s3 recent systematic
review, the RLN is ‘non-recurrent’ in an estimated
0.57% of cases. ELB patterns are more prevalent
with quoted rates ranging from 33% to 72%.1–5 7–9

Two previous reports estimate bilateral bifurcations
of the nerves to occur in ∼7–9% of cases.6 7 No
cases of bilateral trifurcations have been reported.
Furthermore, no cases of a single ipsilateral nerve
demonstrating both non-recurrence and ELB have
been previously described.
There has been no previous report of a non-RLN

(NRLN) and a coexisting contralateral nerve with
ELB, in the same patient. Here, we report one such
a case, in order to raise awareness for this potential
combination of anomalies. In doing so, we provide
key learning points, which will prove useful for all
surgeons operating in the neck.

CASE PRESENTATION
This case concerns that of a 73-year-old woman
who presented with an asymptomatic neck mass.
She was a fully independent, a non-smoker, with
no notable medical history. Physical examination

Figure 1 CT thorax: (i) normal anatomy for comparison
in axial plane; (ii) the patient’s AL in axial plane; (iii) 3D
reconstruction of the patient’s AL. 3D; AA, aortic arch;
AL, arteria lusoria; BCT, brachiocephalic trunk; CCA,
common carotid arteries; LCCA, left common carotid
artery; LSA, left subclavian artery; O, oesophagus; roAL,
root of arteria lusoria.
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demonstrated a right-sided, level II neck mass, with features
indicative of an enlarged cervical lymph node.

INVESTIGATIONS
The ultrasound scan of the patient’s neck revealed a neck mass
to be a probable pathological lymph node, with no other abnor-
malities seen. Fine-needle aspiration cytology inconclusively sug-
gested a metastatic papillary thyroid carcinoma (PTC), level IIb
lymph node. An incisional biopsy was subsequently arranged,
which confirmed metastatic PTC (pT1aN1b). The patient’s CT
of the neck and thorax revealed an aberrant right-sided sub-
clavian artery also known as arteria lusoria (AL; figure 1).
However, the AL was not described in the radiologist’s report.
The patient had no further imaging or other investigations, and
proceeded to surgery.

TREATMENT
The patient had a total thyroidectomy with central
compartment (level VI) and right-selective neck dissections
(levels II–IV). Intraoperatively, a right-sided NRLN was dis-
sected and preserved, in combination with a left-sided nerve
demonstrating bifid ELB (also preserved; figure 2). Surgical
histopathology confirmed multifocal, right lobar PTC, and six
positive lymph nodes.

OUTCOME AND FOLLOW-UP
This woman received postoperative radio-iodine ablation, and
has had no signs of recurrence 1 year post-treatment.

DISCUSSION
AL, and its relevance to the RLN: The prevalence of NRLNs is
estimated to be ∼0.57%.3 It is widely agreed that the NRLN
takes its more direct course to the larynx due to variations
during embryological development.10–12 The normally RLNs
are the nerves of the paired sixth branchial arches. The ventral
portions of these arches become the pulmonary arteries, leaving

the nerves restrained only by the remaining dorsal parts.
However, these dorsal parts regress, as do the fifth branchial
arches, leaving the nerves to recur and ascend from underneath
the fourth arches. The right and left fourth arches become the
right subclavian artery and the aortic arch, respectively; this is
considered normal embryological development (figure 3).13

However, in the case of our patient and her NRLN, the right-
sided fourth branchial arch also degenerated and was replaced
by an aberrant right subclavian artery arising from the left-sided
aortic arch; this anomalous artery is termed AL. The absent
right-sided fourth branchial arch allows the nerve to take a
more direct course to the larynx, that is, non-recurrent. It is
agreed that a NRLN is associated with AL in all cases.1 3 10 12

Therefore, previous reports of left-sided NRLNs have been
reviewed as being ‘true’ only in the presence of situs inversus/
dextrocardia, or ‘false’ where the aortic arch remains left-sided
and a cervical, sympathetic, nervous-communicating branch was
presumably misidentified as a NRLN.11 12 Although not impos-
sible, the combination of a left-sided NRLN and situs inversus is
extremely rare, and so we can conclude that NRLNs are always
associated with AL, and are nearly always right-sided. AL is the
only constant here, and so its preoperative diagnosis has been
considered in an effort to indirectly identify the presence of a
NRLN.

Detecting AL: Detection of AL may be incidental, following
investigation for dysphagia. The clinical syndrome of ‘dysphagia
lusoria’ is where the AL causes oesophageal compression, which
may be demonstrated on initial contrast swallow and/or oespha-
goscopy.14 However, these investigations are limited by low sen-
sitivity, specificity, variable AL course (retro-oesophageal=85%;
preoesophageal=15%; pretracheal=5%), and the need for
reported dysphagia to prompt their use.14 15 Similarly, a plain
chest radiograph may reveal a linear, oblique, mediastinal
shadow, but only in 20% of cases.14 15 Cross-sectional studies
(ie, CT or MRI±angiography) are more promising as they can
directly demonstrate an AL in ∼100% of cases.14 15

Furthermore, preoperative CT is now commonplace in head and
neck surgery. However, it involves radiation exposure, there
needs to be an initial indication for its request, and AL may be
under-reported by radiologists.15

Ultrasonography is often a favourable imaging modality in
general, and has been shown to have great potential for detect-
ing AL. Iacobone et al’s15 study examined the effect of detecting
AL using ‘on-table ultrasonography’, on intraoperative and post-
operative outcomes. They describe intraoperative ultrasound
examination of the neck, whereby the right common carotid
artery (RCCA) is followed down as far as the sternal notch.15 At
the sternal notch, the ultrasound probe is angled to follow the
RCCA to its origin.15 If the RCCA comes from the bifurcation
of the brachiocephalic trunk (as normally expected), then this is
seen as the ‘Y-sign’.15 In this situation, the other limb of the
bifurcation is presumed to be a normal right subclavian artery,
and therefore associated with a normally right RLN.15 If
however, the RCCA comes directly from the aortic arch, then
the right subclavian artery is presumed to be abberant (ie, AL)
and thus associated with a right NRLN.15 This is indeed the
only study to examine the effect of any form of preoperative
imaging on intraoperative NRLN identification and outcomes.
In the test group, Iacobone et al15 reported a correctly predicted
NRLN rate of 100%, NRLN palsy rate of 0% (p<0.05), and
significant reductions in the intraoperative identification time
for NRLNs and RLNs, inclusive of time for the ultrasound scan-
ning (p<0.01). On retrospective review of our patient’s ultra-
sound scan, her AL could not be seen. However, this was

Figure 2 Intraoperative photographs (same patient): (1)
extralaryngeal bifurcation of the left recurrent laryngeal nerve; (2)
right-sided non-recurrent laryngeal nerve. bRLN, bifid recurrent
laryngeal nerve; NRLN, non-recurrent laryngeal nerve.
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expected as the scan was never originally intended to detect AL,
but rather to characterise the neck mass and to guide fine-needle
aspiration.

ELB of the RLN: A number of published series have endea-
voured to define the prevalence of ELB of the RLN. The wide
range quoted for this prevalence is ∼33–72%.1–5 7–9 The
importance of identifying ELB is to prevent any inadvertent
damage to the nerve with subsequent vocal cord palsy. As well
as providing sensory supply to the larynx and subglottis, the
RLN supplies motor innervation to various intrinsic laryngeal
muscles. These can be categorised into adductors and abductors
of the vocal cords, although this may be a simplistic view.16

Various papers have looked into the distinct function of anterior
versus posterior branches in the case of bifurcation, which is the
most common number of nerve branches encountered;4–9 17–19

however, there is no agreement. For example, there are reports
that conclude that the anterior branch supplies both the vocal
cord adductors and abductors, while the posterior branch is
purely sensory.5 6 Conversely, other reports suggest that the
adductor fibres are within the anterior branch, while the
abductor fibres are within the posterior branch.17–19 There has
been no such attempt of assigning function to branches in the
case of nerve trifurcation. We believe this functional uncertainty
in fact further emphasises the importance of identifying and pre-
serving all branches of the RLN.

As there are no reported methods of diagnosing ELB pre-
operatively, the challenge is therefore in the intraoperative iden-
tification of all extralaryngeal branches. This identification can
be aided with knowledge of its branching patterns and occur-
rence rates. It is possible to measure the distance between the
inferior border of the cricoid cartilage, and the ELB point. This
distance has been shown to be predictable by numerous previ-
ous studies, with a quoted range of ∼0.3–4.5 cm for a total of
2256 nerves.1–7 These reports agree that the vast majority of
ELB points are found within ≤2.0 cm of the cricoid cartilage, as

was the case for our patient.1–7 We believe this knowledge, with
reference to the easily identifiable cricoid cartilage, to be very
useful when the surgeon tries to satisfy the recognition and pres-
ervation of all the branches. Regarding occurrence rates, we
know that bilateral bifurcations of the nerves are estimated to
occur in ∼7–9%.6–7 Furthermore, previous studies have made
observations regarding the prevalence of ELB depending on lat-
erality. While the proportions reported vary for right-sided
versus left-sided ELB, they all agree that there is only a slight
preponderance for right-sided ELB (right-sided proportion
range 51–64%).1–8 No cases of a single ipsilateral nerve demon-
strating both non-recurrence and ELB have been previously
described.

Our patient’s bifid RLN was in fact left-sided. Moreover, this
is the first reported case of a RLN with ELB, in combination
with a coexisting, contralateral NRLN. We therefore conclude
that a single patient can have a non-RLN with a coexisting
contralateral nerve demonstrating ELB. To the best of our
knowledge, this has not been reported previously. This shows
the importance of approaching both sides of the neck equally
when considering the possibility of ELB. Notably, however, this
differs for NRLNs in that they will only be found on the right
side of the neck, unless the patient has situs inversus/dextrocar-
dia. A systematic intraoperative approach to every RLN is of
utmost importance, especially in bilateral procedures having
already exposed an anomalous nerve on one side. While ELB
cannot be reliably predicted, NRLNs are almost always right-
sided, and are always present with the readily detectable AL.
Neck ultrasound scans are very often routinely performed prior
to neck surgery. With this in mind, further ultrasonographic
training in the detection of AL (and therefore NRLN) should be
considered for ultrasonographers, radiologists and surgeons.
Furthermore, radiologists should be encouraged to report AL
when present on cross-sectional imaging, given the importance
it has for intraoperative NRLN detection. Collectively, this

Figure 3 The aortic arches in embryo
(modified illustration from Gray’s
‘Anatomy of the Human Body’, figure
47313).
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could help to reduce postoperative vocal cord palsy rates follow-
ing neck surgery.

Learning points

▸ The anomalies of a non-recurrent laryngeal nerve (NRLN),
and a coexisting, contralateral nerve with extralaryngeal
branching (ELB), can occur in the same patient.

▸ NLRNs are always associated with arteria lusoria (AL), and
are almost always right-sided.

▸ NRLN can be reliably predicted preoperatively, while ELB
cannot.

▸ A systematic intraoperative approach to every recurrent
laryngeal nerve is essential.

▸ Further training in the preoperative detection of AL could
improve both intraoperative NRLN identification, and vocal
cord palsy rates.
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