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Abstract 
Objectives: We report two types of anatomical variations of the recurrent la-
ryngeal nerve in two patients. Through these two patients we wanted to high-
light our surgical approach of the recurrent nerve in an unusual position and 
to describe the surgical implication of these almost rare variations. Case re-
port: patient aged 28 and 58 admitted for goiter. They underwent a right lo-
bisthmectomy. Both recurrences were approached retrograde. The anatomi-
cal variations of the nerve concerned the non-recurrent laryngeal nerve in the 
first patient. In the second patient there were three anatomical variations, 
namely an extra laryngeal bifurcation of the nerve, a pre-vascular position of 
the nerve and a branch connecting the vagus nerve and the recurrent nerve. 
No recurrence nerve injury was noted. Conclusion: The anatomical varia-
tions of the nerve are numerous. A careful dissection is a guarantee of a good 
prognosis. 
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1. Introduction 

The thyroid surgery requires anatomy awareness of the front and side of the 
neck, pharynx, laryngeal structures and any anatomical variation on the recur-
rent nerve [1]. The anatomy of the lower laryngeal nerve makes thyroid surgery 
difficult for the surgeon and the patient [2]. The identification and dissection is 
complicated and delicate for the subsequent plurality of anatomical variations. 
These variations are sources of vulnerability of the recurrent nerve [2]. The dif-
ferent anatomical variations reported by the literature relate to the nerve itself 
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and its course with neighborhood organs [1] [2] [3]. These are the extra laryn-
geal divisions of the nerve, the link of the nerve to the inferior thyroid artery and 
the recurrent non-recurrent nerve. These variations can also be related to thyro-
id pathology.  

We report two types of anatomical variations of the recurrent laryngeal nerve 
in two patients. Through these two patients we wanted to highlight our surgical 
approach of the recurrent nerve in an unusual position and to describe the sur-
gical involvement of these almost rare variations.  

2. Case Report 

Case 1: 
A 38 years old woman admitted for plunging goiter. Except for goiter, the pa-

tient had no other symptoms. We performed a right loboisthmectomy. The ap-
proach of the nerve was performed retrograde (superior approach) way due to 
the plunging character of goiter. It allowed the detection of a non-recurrent la-
ryngeal nerve type 1 recurrent nerve (Figure 1). No recurrent nerve injury was 
noted and anatomopathological examination concluded with colloidal adenoma. 
The outcome was good. 

Case 2: 
A 58 years old woman admitted for large goiter. We performed a right lo-

bisthmectomy. The nerve was approached retrograde way. We noted three vari-
ations (Figure 2, Figure 3): 
- An extra laryngeal bifurcation. 
- A pre vascular nerve. 
- A branch that connects the vagus nerve to the recurrent nerve passing over 

the lower thyroid artery. No recurrent nerve injury was noted and anatomo-
pathological examination concluded with colloidal adenoma. The outcome 
was good. 

3. Discussion 

A recurrent nerve injury comes from several factors. The implication of the  
 

 
Figure 1. Non recurrent laryngeal nerve type 1. 
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Figure 2. Extralaryngeal bifurcation. 

 

 
Figure 3. Anatomical variations between the laryngeal nerve and the lower thyroid artery. 
 
surgeon’s experience and the anatomical variations recognized by the recurrent 
nerve, constitute a heavy factor. These variations are most often fortuitous dis-
covery intraoperatively as in our patients. The non-recurrent laryngeal nerve 
was revealed in our first patient intraoperatively. It is a rare entity with 0.25 - 
0.99 percent [1]. In a series of Page C, 25 nerves on 251 nerves identified, no re-
current non-recurrent nerve was noted [4]. However it is a rare entity of discov-
ery most often intraoperative. This anatomical variation exists most often on the 
right which explains it embryological development. This anatomical variation 
exists most often on the right which explains its embryological development. In 
rare cases of situ invertus he finds himself on the left. It derives from an embry-
ology anomaly and is most often accompanied by the Lusoria artery responsible 
for dysphagia [1]. Apart from goiter no symptoms were identified in the patient. 
This condition is confined to dysphagia. Two mains paths are described for 
non-recurrent laryngeal nerve [1]: 
- The type I arises perpendicularly from the vagal nerve trunk to join the la-

ryngotracheal junction transversally via a short route.  
- The type II is a low type of non-recurrent laryngeal nerve originates from the 

vagal nerve trunk and describes a supero-external concavity before reaching 
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the tracheoesophageal groove. The nerve may meet the inferior thyroid ar-
tery. 

Our first case we noted a non recurrent laryngeal type I in the right side. The 
anatomical relationship between the recurrent nerve and the inferior thyroid ar-
tery is highly variable at right and often left [4]. Similar to the recurrent 
non-recurrent nerve the variant identified in this study is on the right and is de-
tached from the vagus nerve towards the non-recurrent nerve type II in the 
second patient. The three variations of the recurrent nerve reported in the 
second patient could be vulnerable at different levels. These variations of the re-
current laryngeal nerve are of significant surgical implication [5]. We have iden-
tified in the literature of multiple variations on the same nerve [2]. The surgical 
approach in case of anatomical variations of the recurrent nerve remains little 
discussed because they are discovered intraoperatively. These surgical approaches 
of the nerve depend on the size of the goiter, the character of goiter and thyroid 
intervention [3] [5]. Emphasis should be placed on these approaches to the ex-
tent that variations are suspected during radiological exploration. 

The discovery of non-recurrent laryngeal nerve was fortuitous intraoperative-
ly. It may be suspected [1]: 
- Before the presence of Lusoria artery.  
- When the nerve is not discovered in normal situation through the inferior 

thyroid artery. 
Our superior approach through the unusual cricopharyngeal muscle was illu-

strated by the plunging character of goiter and the difficulty of externalizing the 
gland on the midline. The exteriorization of the gland could cause a stretch. Our 
first superior approach principle is corollary to the topographic situation of the 
gland and the constant concern to preserve the functionality of the recurrent 
nerve. It is admitted by certain author [3] [5]. The discovery of the non-recurrent 
nerve by this tract first was fortuitous. It may be convenient in situations where 
the non-recurrence is suspected by paraclinical elements. 

The volume of the gland has been a factor encouraging us to approach the 
nerve by retrograde tract. No coagulation was performed at this level without 
visualization of the recurrent nerve. The discovery of a small branch was a factor 
encouraging us to look for a second branch as dictated by the literature [5]. The 
continuation of the dissection brought us to a thyroid artery in pre vascular po-
sition with a nerve branch. The surgical involvement of multiple anatomical 
variations is well known. The risk of nerve damage is high in the presence of ex-
tra laryngeal division [3] [4]. A dissection puncture remaining superficial to the 
nerve allowed us to discover these multiple variations without recurrent lesions. 

4. Conclusion 

The anatomical variations of the recurrent nerve are numerous and most often 
the discovery is done in intraoperative discovery. The operator should always 
bear in mind the presence of anatomical variation during thyroid surgery. Whi-
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chever approach is first; the surgeon’s caution and experience avoids recurrent 
injury even in the presence of unusual anatomical variations of the recurrent 
nerve. 
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