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Abstract

Objective: To study the relationships of the right and left inferior laryngeal nerves in the anterior cervical region and their 
variations induced by thyroid pathology. Patients, material and methods: The study concerned 30 patients who underwent 
thyroidectomy in the ENT department of HOGIP from June 1st, 2018, to June 30, 2019. A chart review was performed and then 
completed by intraoperative observation. The parameters studied were age, sex, operative indication, type of thyroidectomy, 
relationships of the ILN with the branches of the inferior thyroid artery (ITA), the thyroid lobes, the parathyroid glands as well as 
the inferior laryngeal artery (ILA).

Results: The mean age was 42 years, with extremes of 23 and 74 years. There were 29 women and one man. Multinodular 
goiter was the operative indication in 18 cases. Twenty-three patients had undergone total thyroidectomy, 6 patients left lobo 
isthmectomy and 1 patient right lobo isthmectomy. A total of 53 ILNs were studied. These included 29 left ILNs and 24 right ILNs. 
No case of non-recurrent ILN was identified. The recurrent nerve crossed the branches of the ITA in 70.8% of cases on the right 
and 78.57% of cases on the left. It was attached to the posterior surface of the right thyroid lobe in 10 cases (41.7%) and that of 
the left thyroid lobe in 11 cases (38%). The upper parathyroid was attached to the recurrent nerve in 8 cases on the right and in 
4 cases on the left. The inferior parathyroid was attached to the recurrent nerve in 4 cases on the right and in 4 cases on the left. 
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Introduction
The inferior laryngeal nerve or recurrent nerve is a collateral 

branch of the tenth pair of cranial nerves [1]. It is essentially the 
motor for the larynx, with the exception of the crico-thyroid muscle, 
secondarily sensitive and is involved in breathing, phonation and 
swallowing [2]. This makes post-thyroidectomy recurrent paralysis 
a serious iatrogenic complication, which can impair these functions 
and thus be life-threatening, or cause significant psychological, so-
cial and professional repercussions [3]. The recurrent nerve has 
important visceral and vascular-nervous connections in the neck, 
making it essential to systematically search for and monitor it dur-
ing thyroid surgery [4, 5]. According to Goldenberg and Randolph, 
the recurrent nerve can be located during thyroidectomy using 
three approaches: a lateral approach in which the ILN is found at 
the level of the retracted middle thyroid lobe, an inferior approach 
in which it is identified towards the thoracic inlet, and an upper ap-
proach in which the recurrent nerve is found at its laryngeal entry 
point [6, 1]. Despite the many anatomical studies and methods em-
ployed to protect the ILN during thyroidectomy, recurrent trauma 
has always been and remains a hot topic [7, 8] and the most fre-
quent cause of medico-legal complaints after thyroid surgery [9]. 
This requires a good knowledge of the anatomical relationships of 
the recurrent nerve in the cervical region in order to minimize the 
morbidity associated with thyroid surgery. The aim of this study 
was to investigate the relationships of the right and left ILN in the 
anterior cervical region, taking into account the dissection difficul-
ties inherent in neck morphology or induced by thyroid pathology 
indicating the surgical procedure [10].

Materials and Methods
This is a descriptive, cross-sectional observational study con-

ducted in the ENT and cervicofacial surgery department of the HO-

GIP from June 1st, 2018, to June 30, 2019, i.e. a period of 12months. 
Was included in the study any patient who presented a multinodu-
lar goiter , a thyroid nodule or Graves’ disease and needed to ben-
efit from thyroidectomy. All patients had to be operated on by the 
investigator himself, to avoid bias due to inter-individual variabil-
ity. Age, sex, operative indication and type of thyroidectomy were 
studied. With regard to the ILN, we studied the relationships with 
the branches of the ITA, the thyroid lobes and parathyroid glands, 
as well as the ILA.

All patients had undergone preoperative and postoperative 
indirect laryngoscopy or nasofibroscopy to rule out recurrent pa-
ralysis. To locate the recurrent nerve, we opted for the lateral ap-
proach, using Chassaignac’s tubercle (transverse process of C6), 
below which the identified ITA facilitates identification of the ILN. 
The inferior approach was only used in voluminous goiters. After 
identification, the entire length of the ILN was exposed in the cer-
vical region.

Results
A total of 30 patients were selected. The mean age was 42 years, 

with extremes of 23 and 74 years. Twenty-nine patients (96.7%) 
were female and one patient (3.3%) male, giving a sex ratio of 0.03. 
All patients underwent euthyroid surgery under general anesthesia 
with orotracheal intubation. Multinodular goiter was the operative 
indication in 18 cases (Table 1). Concerning the surgical procedure, 
23 of the patients (77%) had undergone total thyroidectomy, left 
lobo isthmectomy was performed in 6 patients (20%) and 1 patient 
(3%) had undergone right lobo isthmectomy. A total of 53 ILNs 
were studied. There were 29 left ILNs (23 total thyroidectomies + 
6 left lobo isthmectomies) and 24 right ILNs (23 total thyroidecto-
mies + 1 right lobo isthmectomy).

Conclusion: In our context, where intraoperative monitoring is non-existent, the ITA is the best landmark for identifying the 
recurrent nerve using a lateral approach. The predominance of multinodular goiter as an operative indication in this series favored 
the attachment of the ILN to the posterior face of the thyroid lobe. The ILA is an almost constant companion of the ILN, and trauma 
due to misrecognition is a risk factor for post-thyroidectomy recurrent paralysis, due to untimely haemostasias near the ILN. The 
inferior parathyroid can be useful for identifying the recurrent nerve using an inferior approach.

Keywords: Relationships, Inferior laryngeal nerve, Thyroidectomy

Table 1 : Distribution of patients according to surgical indication.

Indication Frequency Percentage

Multinodular goiter 18 60

Left thyroide nodule 6 20

Graves’ diseases 5 16,7

Right thyroide nodule 1 3,3

Total 30 100,0
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Relationship between ILN and ITA Branches
The recurrent nerve retro-crossed the ITA branches in 70.8% 

of cases on the right and 78.57% on the left, pre-crossed them in 

20.8% of cases on the right and 14.29% on the left and passed be-
tween them in 8.3% of cases on the right and 7.14% on the left (Fig-
ures 1,2 and 3).

Figure 1: Left trifurcated ILN pre-crossing ITA branches.

Figure 2: Right ILN passing between ITA branches.
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Figure 3 : Left ILN retro-crossing ITA branches.

Relationship of the Recurrent Nerve to the Thyroid 
Lobe

The ILN was attached to the posterior surface of the right thy-

roid lobe in 10 cases (41.7% of 24 right lobes), with no change in 
its course. It was attached to that of the left thyroid lobe in 11 cases 
(38% of 29 left lobes), with a modification of its course in 2 cases 
(Figure 4).

Figure 4 : Right ILN attached to the posterior face of thyroid lobe.
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Parathyroid Glands (Figure 5)

Figure 5 : ILN and parathyroid glands.

The superior parathyroid was seen in 22 patients on the right 
(N=24) and in all patients on the left (N=29). It was distanced from 
the ILN by an average of 0.91 cm on the right and 0.5 cm on the left, 
with identical extremes of 0 and 1 cm on both sides. It was adjacent 
to the recurrent nerve in 8 cases on the right and in 4 cases on the 
left. The inferior parathyroid was seen in 23 patients on the right 
(N=24) and in all patients on the left (N=29). It was distanced from 
the NLI by an average of 1.13 cm on the right and 1 cm on the left, 
with identical extremes of 0 and 2 cm on both sides. It abutted the 

recurrent nerve in 4 cases on the right and in 4 cases on the left.

Relationship of the ILN to the Inferior Laryngeal 
Artery 

The inferior laryngeal artery was identified on the right in 
21 cases, or 87.5% (N=24), and on the left in 26 cases, or 89.7% 
(N=29). In all these cases, it accompanied the recurrent nerve until 
it entered the cricotracheal angle (Figures 5,6 and 7).
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                                                                                                                                                          Volume 10 - Issue 3 Copyrights @ Mame Sanou DioufSch J Oto

Citation: Mame Sanou Diouf*, Cire Ndiaye, Moustapha Ndiaye, Amadou Thiam, Birame Loum, Nafissatou Ndiaye, Abdoulaye Diop, Djibril 
Balde, Mahamadou Woury Barry, Mame Coumba Sarr, Evelyne Siga Diom. Relationships of The Inferior Laryngeal Nerve (Iln) : A Report of 
30 Thyroidectomies. Sch J Oto. 10(3)-2024. SJO. MS.ID.000339. DOI: 10.32474/SJO.2024.10.000339.

1148

Figure 6 : ILA traveling with the ILN.

Figure 7 : ILN and the angle artery (branch of the ALI).
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Post-Operative Care
Post-operative management was straightforward. No patient 

developed postoperative paresis or recurrent paralysis.

Discussion
ILN and ITA relationships

In this series, on both the right and left, the retro arterial po-
sition of the recurrent nerve is the most frequent, followed by the 
pre-arterial position, while the proportion of ILNs passing between 
the branches of the ITA is lower. Most authors recognize 3 types 
of possible relationships between the ILN and the ITA: the recur-
rent can pass anteriorly (pre-cross), posteriorly (retro-cross) or 
between the branches of the ITA [4, 10, 11]. These results confirm 
as in our series, the greater frequency of the retro arterial position 
of the ILN independently of the side, reported by some authors 
[12, 5, 11]. Thus Pradeep [13], in a retrospective study of 584 ILNs, 
demonstrated that the recurrent nerve retro-crosses the branches 
of the ITA in 64.5% of cases, pre-crosses them in 25.5% and passes 
between them in 8.2%. In disagreement with the results of this se-
ries, Campos [4], in addition to noting the more frequent position 
of the recurrent nerve between the branches of the ITA, also spec-
ifies that their relationships are influenced by side. This side-de-
pendent variability in ILN/ITA relationships was also evoked by 
Page [3], who found a pre-arterial recurrent nerve in around two-
thirds of cases (66.6%) on the right, and more consistently retro 
arterial on the left (90%). The predominance of the retro arterial 
route on the left noted by Flament [14] concurs with the results of 
this study. However, the proportion of ILN in pre-arterial position 
highlighted by Page [3] on the right is much higher than in many 
studies [11,13], including this series, where it was 20.8%. Thus, the 
pre-vascular position of the ILN or between the branches of the ITA 
has been identified by some authors as a risk factor for iatrogenic 
trauma, especially in the case of excessive traction of the thyroid 
lobe towards the midline, or of non-meticulous dissection [4, 12, 5].

Despite all this, the finding in this study that extra-laryngeal di-
vision of the ILN occurs in all patients at the level of the crossing 
with the ITA leads us to consider the latter as the best landmark for 
identification of the recurrent nerve by a lateral approach as well 
as preservation of its dividing branches. As Uludag [1] states, the 
ILN is generally identified by dissection around the ITA at the lev-
el of the middle part of the thyroid lobe. However, because of the 
many variations in this neurovascular relationship, often altered by 
pathological thyroid conditions [15], identification of ITA may facil-
itate that of ILN without guaranteeing its preservation.

Relationship of the ILN to the Thyroid Gland
The frequency with which the recurrent nerve accosts the pos-

terior face of the thyroid lobe in our study (41.7% right, 38% left) is 
higher than Eltokhy’s [12] finding of 12.9% and may be explained 
by the predominance of multinodular goiter as an operative indica-
tion. Indeed, as thyroid nodules, especially lobar ones, increase in 

volume, they can cause the thyroid capsule to become attached to 
the ILN, with an increased risk of trauma when the thyroid lobe is 
exposed or excessively pulled [16].

Relationship between the NLI and the Parathyroid 
Glands

In the present study, the upper parathyroid glands are closer 
to the ILN ( average distance between 0.5 - 0.91cm ) than the low-
er parathyroids, which position is more variable (average distance 
between 1- 1.13 cm). Persky [17] in a prospective study of 103 con-
secutive thyroid lobectomies identified the superior parathyroid in 
88.9% within 0.5 cm of the ILN and in 62.6% within 1 mm of it. 
By confirming the frequent presence of the superior parathyroid in 
the immediate vicinity of the recurrent nerve, these results make 
it a fairly reliable landmark for identifying the recurrent nerve, 
especially during a superior approach, in line with the data in the 
literature [18, 17]. The position of the lower parathyroids is more 
variable than that of the upper parathyroids [19], as shown by the 
standard deviation of 0.32 on the right and 3.037 on the left. 

Nevertheless, in most cases they are quite close to ILN. The 
ILN’s relationship with the ILA In this series, the ILA was identified 
in 87.5% of cases on the right and 89.7% on the left, and in all cases 
accompanied the recurrent nerve until it entered the cricotracheal 
angle. The relationship between ILA and ILN has not been clarified 
in the literature.

Conclusion
The ITA is an important landmark for identifying the recurrent 

nerve using a lateral approach, especially in our context where 
monitoring is non-existent. Despite the greater frequency of the 
ILN’s retro arterial position, the surgeon must always bear in mind 
the inconstancy of these relationships, which can result in injury 
to a pre-arterial recurrent nerve or one between the branches of 
the ITA. The increase in volume of multinodular goiters or thyroid 
nodules, especially lobar ones, can lead to the thyroid capsule be-
coming attached to the ILN, with an increased risk of trauma when 
the thyroid lobe is exposed or excessively pulled [43]. The ILA is 
an almost constant companion to the ILN, and trauma due to mis-
recognition is a risk factor for post-thyroidectomy recurrent paral-
ysis due to untimely hemostasis near the ILN. The inferior para-
thyroids can be useful for identifying the recurrent nerve using an 
inferior approach.
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