
Non-recurrent laryngeal nerve

Injury to the recurrent laryngeal nerve is a serious complication in thyroid and parathyroid surgery. The anatomy of 
the recurrent laryngeal nerve is variable. Non-recurrent nerve is a very rare variation of the inferior laryngeal nerve. 
Because of the anatomical variations of the nerve, preservation of the nerve is the optimal strategy during surgery. 
In this case report, we present a non-recurrent laryngeal nerve abnormality in a patient who underwent para-
thyroidectomy, thyroidectomy and functional neck dissection for malignant parathyroid disease. A non-recurrent 
laryngeal nerve was identified during nerve exploration.
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INTRODUCTION
The recurrent laryngeal nerves course on both sides of the trachea, and at the point of entrance to the 
larynx they are located just lateral to the Berry ligament. They have important anatomic variations. Very 
rarely, the inferior laryngeal nerve exits the vagal nerve in the cervical region and enters the larynx with 
a short and straight course from its origin. This anomaly is called “non-recurrent laryngeal nerve” (1-3). 
The incidence of non-recurrent laryngeal nerve is 0.5-1% on the right side, and it is even rarer on the left 
(3-5). This anomaly arises as a result of vascular anomalies that develop during embryonic stage (1, 2, 6). The 
presence of aberrant subclavian artery or absence of innominate artery may be associated with right 
non-recurrent laryngeal nerve. Anomalies accompanying left non-recurrent laryngeal nerve are situs 
inversus and right-sided aortic arch (1, 2). There are three types of non-recurrent laryngeal nerve. Type-1: 
courses closely to the superior thyroid vessels. Type-2 (Type-2A): courses parallel to the inferior thyroid 
artery and transversely above the artery. Type-3 (Type-2B) courses parallel to the inferior thyroid artery, 
and transversely between branches of or under the inferior thyroid artery (7).

The easiest place to reach the inferior laryngeal nerve during nerve exploration is the region where it 
courses in close relation to the inferior thyroid artery. While its dissection is more difficult, due to the 
fixed anatomic location of the non-recurrent laryngeal nerve, a recurrent laryngeal nerve can be ob-
served at the level of the Berry ligament. In order to prevent damage to the nerve during dissection, the 
nerve could be palpated at the level of the lower pole like a string for locating the nerve (8, 9).

CASE PRESENTATION
A 35-year-old woman who was evaluated for joint pain had a serum calcium level of 14.5 mEq/mL, 
and PTH: 1250. Her neck ultrasonography showed the right thyroid lobe to be 18x20x40 mm, and 
the left lobe 9x14x32 mm. A 26x28x41 mm in size, heterogeneous hypoechoic lesion with periph-
eral vascularization was observed behind the right thyroid lobe. After obtaining informed consent, 
the scintigraphy revealed uptake covering most of the right thyroid that was compatible with para-
thyroid adenoma, and the patient underwent right thyroid lobectomy and parathyroidectomy on 
11 October 2010 with a preliminary diagnosis of parathyroid adenoma. Recurrent laryngeal nerve 
exploration during this operation showed a Type-1 non-recurrent laryngeal nerve on the right side. 
The patient’s pathology evaluation was reported as parathyroid carcinoma, and on ultrasonography 
cervical lymphadenopathy was observed on the right. A second operation for right functional neck 
dissection was performed on 21 October 2010. Meanwhile anatomical structures were exposed and 
the non-recurrent vagal nerve that was determined at the previous operation was dissected by open-
ing the carotid sheath to the point of its origin from the vagus and was preserved (Figure 1-3). During 
the operation, multiple lymphadenopathies were present at cervical chain levels 3 and 4 and were 
dissected together with the adipose tissue. The patient had symptoms of hypocalcemia on the first 
3-4 postoperative days and was treated with oral and intravenous calcium. She was discharged with 
oral calcium and vitamin D3 treatments.
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DISCUSSION
The most feared complication of thyroidectomy and parathy-
roidectomy is recurrent laryngeal nerve injury. Recurrent laryn-
geal nerve is known to have many anatomical variations (1-3, 
10). Rarely, a non-recurrent laryngeal nerve can be observed. 

It is expressed that due to these anatomical differences, a safe 
area to be operated cannot be defined without visualizing the 
nerve (10). The right subclavian artery anomaly can be deter-
mined by preoperative neck ultrasonography, thus detecting 
patients with a right non-recurrent nerve (5).

CONCLUSION
Many experienced surgeons emphasize that visualization of 
the recurrent laryngeal nerve during dissection for thyroid-
ectomy and parathyroidectomy is crucial in order to minimize 
the possibility of injury. Recently, many studies indicated that 
nerve injury is less frequent in patients with recurrent laryn-
geal nerve exploration (7, 10-17). In our opinion, compatible 
with the current approach, standard dissection of the nerve 
will avoid nerve injury.
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Figure 1. The carotid sheet is opened, carotid artery and 
internal jugular veins are identified and the origin of non-
recurrent laryngeal nerve is exposed

Figure 2. The origin of non-recurrent laryngeal nerve from 
the vagal nerve is exposed by medial retraction of the 
carotid artery and lateral retraction of the jugular vein

Figure 3. The course of non recurrent laryngeal nerve from 
the vagal nerve to the larynx
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