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Interesting Images

Left Nonrecurrent Laryngeal Nerve with Situs Inversus Totalis
Yin-Yang Chen 1,2 , Chi-You Liao 1,2 and Chung-Chin Yao 1,2,*

1 Institute of Medicine, Chung Shan Medical University, Taichung City 40201, Taiwan;
jeff80329@hotmail.com (Y.-Y.C.); channelb622@gmail.com (C.-Y.L.)

2 Department of Surgery, Chung Shan Medical University Hospital, Taichung City 40201, Taiwan
* Correspondence: cshy1015@gmail.com

Abstract: The recurrent laryngeal nerve (RLN), a branch of the vagus nerve, supplies the motor
and sensation function of the larynx. Generally, RLN detours around the right subclavian artery on
the right side and the aortic arch on the left side. In a rare anatomical variant, called nonrecurrent
laryngeal nerve (NRLN), the nerve takes an aberrant path rather than descending into the thorax as
usual. First reported in 1823, NRLN is a rare anomaly arising almost exclusively on the right side,
reported in 0.3–0.8% of people, and associated with vascular anomalies of embryonic aortic arch
development. The atypical vascular pattern of aberrant subclavian artery (arteria lusoria) running
behind the trachea and esophagus allows the vagus nerve to pass freely, which then directly branches
out as NRLN at the level of the larynx. On the other hand, cases of left NRLN, only reported
in 0.004% of people, are all accompanied by significant pathologies such as situs inversus totalis
with opposite vascular pattern of left aberrant subclavian artery. This rare anatomical variation
is clinically important, as NLRN is a major risk factor for iatrogenic injury during thyroidectomy,
parathyroidectomy, and other invasive procedures in the head and neck region.
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Figure 1. Preoperative computerized tomography (CT) revealing inversus totalis (A) with arterial
malformation of left aberrant subclavian artery (B,C). This case concerns a 48-year-old woman who
presented with a palpable left neck mass and occasional dysphagia. She had a history of thyrotoxicosis
under medication control, and the last thyroid function test showed euthyroid status. She denied
other systemic diseases. Physical examination showed a firm palpable nodule (about 2 cm in diameter)
over the left thyroid lobe. Preoperative chest X-ray showed dextrocardia. The ultrasound scan of the
neck revealed a left thyroid nodular goiter sized 2.1 × 1.7 cm2 with microcalcification. Fine-needle
aspiration cytology was negative for malignant cells. The patient’s head and neck CT revealed not
only dextrocardia with right aortic arch and aberrant left subclavian artery, but also left-sided liver
and right-sided spleen, suggesting inversus totalis (Figure 1). The patient had a left lobectomy
with isthmusectomy. Intraoperatively, a left-sided NRLN was dissected and preserved (Figure 2).
Surgical histopathology report confirmed nodular goiter with islands of colloid-filled acini and
islands of small hyperplastic acini. There was no sign of hoarseness during the postoperative period
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and the patient was discharged under stable condition without relative complication. In general,
RLN runs into the tracheoesophageal groove, with other routes including the paratracheal area or
the paraesophageal area [1]. For head and neck surgery, visualization and preservation of RLN are
vital steps to prevent or minimize nerve injury. The NRLN, a rare variant of RLN, imposes a higher
surgical risk of nerve injury. In the much rarer case of left NRLN, such as the case of our patient, the
whole vascular and nerve development process is enantiomorphic, resulting in the inversus totalis,
accompanied by left aberrant subclavian artery and left NRLN [2]. Preoperative identification of
aberrant subclavian arteries and NRLNs is essential for reducing the potential risk of nerve damage.
Several imaging modalities have shown their potential of preoperative detection of relevant variants.
The ultrasonography pattern of the right common carotid artery at its origin level is normally seen as
the “Y-sign”, since the right common carotid artery arises from the bifurcation of the brachiocephalic
trunk. On the other hand, if the perioperative ultrasonography showed a right common carotid artery
arising directly from the aortic arch, the right aberrant right subclavian artery and the associated right
NRLN should be suspected [3]. Moreover, preoperative Computed Tomography and CT angiography
are safe and convenient tools that can provide more precise images of vascular structure and promote
early detection of relative anomalies of aberrant arteries and NRLN.
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Figure 1. Preoperative computerized tomography (CT) revealing inversus totalis (A) with arterial 
malformation of left aberrant subclavian artery (B,C). This case concerns a 48-year-old woman who 
presented with a palpable left neck mass and occasional dysphagia. She had a history of thyrotoxi-
cosis under medication control, and the last thyroid function test showed euthyroid status. She de-
nied other systemic diseases. Physical examination showed a firm palpable nodule (about 2 cm in 
diameter) over the left thyroid lobe. Preoperative chest X-ray showed dextrocardia. The ultrasound 
scan of the neck revealed a left thyroid nodular goiter sized 2.1 × 1.7 cm2 with microcalcification. 
Fine-needle aspiration cytology was negative for malignant cells. The patient’s head and neck CT 
revealed not only dextrocardia with right aortic arch and aberrant left subclavian artery, but also 
left-sided liver and right-sided spleen, suggesting inversus totalis (Figure 1). The patient had a left 
lobectomy with isthmusectomy. Intraoperatively, a left-sided NRLN was dissected and preserved 
(Figure 2). Surgical histopathology report confirmed nodular goiter with islands of colloid-filled 
acini and islands of small hyperplastic acini. There was no sign of hoarseness during the postoper-
ative period and the patient was discharged under stable condition without relative complication. 
In general, RLN runs into the tracheoesophageal groove, with other routes including the paratra-
cheal area or the paraesophageal area [1]. For head and neck surgery, visualization and preservation 
of RLN are vital steps to prevent or minimize nerve injury. The NRLN, a rare variant of RLN, im-
poses a higher surgical risk of nerve injury. In the much rarer case of left NRLN, such as the case of 
our patient, the whole vascular and nerve development process is enantiomorphic, resulting in the 
inversus totalis, accompanied by left aberrant subclavian artery and left NRLN [2]. Preoperative 
identification of aberrant subclavian arteries and NRLNs is essential for reducing the potential risk 
of nerve damage. Several imaging modalities have shown their potential of preoperative detection 
of relevant variants. The ultrasonography pattern of the right common carotid artery at its origin 
level is normally seen as the “Y-sign”, since the right common carotid artery arises from the bifur-
cation of the brachiocephalic trunk. On the other hand, if the perioperative ultrasonography showed 
a right common carotid artery arising directly from the aortic arch, the right aberrant right subcla-
vian artery and the associated right NRLN should be suspected [3]. Moreover, preoperative Com-
puted Tomography and CT angiography are safe and convenient tools that can provide more pre-
cise images of vascular structure and promote early detection of relative anomalies of aberrant ar-
teries and NRLN. 

  

Figure 2. Left non-recurrent laryngeal nerve found during left thyroidectomy, arising from the va-
gus nerve at the level of the thyroid toward the trachea. 

Figure 2. Left non-recurrent laryngeal nerve found during left thyroidectomy, arising from the vagus
nerve at the level of the thyroid toward the trachea.

Author Contributions: Conceptualization, project administration: Y.-Y.C. and C.-C.Y.; data curation
and formal analysis: Y.-Y.C. and C.-C.Y.; supervision: C.-C.Y.; writing—original draft: Y.-Y.C. and
C.-Y.L.; writing—review and editing: C.-C.Y. All authors have read and agreed to the published
version of the manuscript.

Funding: No specific funding was received from any bodies in the public, commercial, or not for
profit sectors to carry out the work described in this article.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Written informed consent has been obtained from the patient(s) to publish this paper.

Conflicts of Interest: The authors have no potential conflict of interest to disclose.

References
1. Zambudio, A.R.; Rodríguez, J.; Riquelme, J.; Soria, T.; Canteras, M.; Parrilla, P. Prospective study of postoperative complications

after total thyroidectomy for multinodular goiters by surgeons with experience in endocrine surgery. Ann. Surg. 2004, 240, 18–25.
[CrossRef] [PubMed]

2. Henry, J.F.; Audiffret, J.; Plan, M. The nonrecurrent inferior laryngeal nerve. Apropos of 19 cases including 2 on the left side.
J. Chir. 1985, 122, 391–397. (In French)

3. Iacobone, M.; Viel, G.; Zanella, S.; Bottussi, M.; Frego, M.; Favia, G. The usefulness of preoperative ultrasonographic identification
of nonrecurrent inferior laryngeal nerve in neck surgery. Langenbecks Arch. Surg. 2008, 393, 633–638. [CrossRef] [PubMed]

http://doi.org/10.1097/01.sla.0000129357.58265.3c
http://www.ncbi.nlm.nih.gov/pubmed/15213613
http://doi.org/10.1007/s00423-008-0372-9
http://www.ncbi.nlm.nih.gov/pubmed/18604552

	References

