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ABSTRACT 

 Objective: Tips and tricks to save recurrent laryngeal during thyroid surgery. Patients and 

methods: A prospective study was conducted in general surgery department from January2015 to 

September2015. All patients undergoing total thyroidectomy with recurrent laryngeal nerve dissection, 

we excluded. All patients with previous thyroid surgery, or tumors infiltration of the LN.  Results: 

Sexity patients were included, corresponding to total thyroidectomy. A total of 100 recurrent laryngeal 

nerves were identified other 20 not identified: 50 on the right and 50 on the left. The course of the 

recurrent laryngeal nerve in relation to branches of the inferior thyroid artery (ITA) was retro 

vascular in 60% of cases on the right and 80% of cases on the left; transvascular in 20% of cases on 

the right and 15% of cases on the left. The course of the recurrent laryngeal nerve was modified by 

thyroid disease in the rest of percentage. Ten cases (10%) of extra-laryngeal division of the recurrent 

laryngeal nerve were observed. non-recurrent nerve not observed in this study. Conclusion: the 

recurrent laryngeal nerve has great relations to inferior thyroid artery may be retro vascular or trans 

vascular in relation to the branches of the artery. The presence of extra laryngeal branches and 

modification of the course of the nerve by thyroid disease also introduced additional difficulties during 

recurrent laryngeal nerve dissection. 

INTRODUCTION 

 The recurrent laryngeal nerve (RLN) is a 

branch of the vagus nerve arising at the level of 

the arch of aorta [1,2] the RLNs of the right and 

left sides have different courses. The left RLN 

traverses underneath and behind the arch of 

aorta ascends into a groove at the 

tracheoesophageal junction behind the posterior, 

middle part of the outer lobes of the thyroid 

gland; and enters the larynx below the inferior 

constrictor muscle. The left RLN is longer than 

the right one because the former traverses under 

the arch of the aorta at the ligamentum 

arteriosum, while the latter crosses at the right 

subclavian artery [3,4]. The RLNs supply all the 

intrinsic muscles of the larynx except for the 

cricothyroidmuscles, controlling the opening 

and closure of the vocal cords and carrying 

sensory inputs from the laryngeal mucous 

membranes below the lower surface of the vocal 

fold [2,5]. Therefore, injury to RLNs can result 

in the weakening (hoarseness) or loss (aphonia) 

of voice and respiratory difficulty. This makes 

the RLN an important structure to be considered 

during thyroid surgery [6–10]. 

 The objective of this study was to 

describe the various RLN anatomical relations 

during thyroid surgery. 

 It has now been clearly established that 

visualization of the RLN remains the main 

factor determining preservation of nerve 

function and a decreased incidence of 

postoperative recurrent laryngeal nerve palsy 

[5–8]. Dissection of the RLN becomes the 

standard technique to reduce the risk of 

recurrent laryngeal nerve palsy [7]. relations of 

the recurrent laryngeal nerve with branches of 

the inferior thyroid artery (ITA) remains 

essential step for preservation of recurrent 

laryngeal nerves. right recurrent laryngeal nerve 

it arises higher than the left nerve and has a 

more oblique course. 

PATIENTS AND METHODS; 

 A prospective and descriptive study was 

conducted in general surgery department. This 

study was conducted in a 15-month period. All 

patients undergoing total thyroidectomy with 

recurrent laryngeal nerve dissection all patients 

with previous thyroid surgery, or tumors 

infiltration of the RLN was excluded, 

Operative technique: 

All operations were performed under general 

anesthesia. The operative technique was 

performed according to these steps. 

a) Kocher neck incision and creation of 

platysma skin flaps 

b) Exposure of the thyroid gland dissection of 

the lateral surface of the lobe with ligation of 

middle thyroid veins 

c) Dissection of the inferior pole with ligation of 

inferior thyroid veins. 

d) Ligation of the superior vascular pedicle near 

to the superior pole. 

e) Identification and dissection of the RLN the 

same technique was performed on the other side 

 The left RLN enters the cervical 

tracheoesophageal groove under the middle and 

lower areas of the thyroid. The right RLN 
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travels behind the carotid artery and crosses into 

the right side near the oblique 

tracheoesophageal groove, and then ascends, 

whereby the right RLN can be easily located at 

the middle portion of the thyroid. After the 

removal of the thyroid, the downstream course 

of the RLN from the thyroid was further 

exposed until the clavicle. The upstream course 

of the RLN from the thyroid was exposed until 

the site of entry into the larynx. The recurrent 

laryngeal nerve was not monitored by RLN 

monitor during operation. 

Statistical analysis 

RESULTS 
 Data analysis was performed with 

Statistical Package for Social Sciences (SPSS) 

version 19.0 and Excel 2010 for Windows 

software. Data were compared between groups 

A P-value <0.05 was considered statistically 

significant. Ethical considerations Informed 

consent was obtained from all patients before 

the operation and approval was obtained from 

surgical department Al Azhar university 

hospitals. 

Variations of the course of the RLN due to 

thyroid disease 

15 (15%) cases of RLN adherent to the 

posterolateral surface of the thyroid 

 
( Fig1) RLN adherent to the posterolateral  

surface of the thyroid 

Anatomical variants of the RLN. 

 No case of non-recurrent laryngeal nerve 

was observed in our study. 10 (10%) of 

extralaryngeal divisions of the RLN were 

observe(photo above)d, all corresponding to 

bifurcations  and all situated distal to the 

passage of the RLN with the ITA. 7 cases were 

observed on the left and 3 case was observed on 

the right, include-ing a bilateral variant in one 

patient. Nine cases of transient recurrent 

laryngeal nerve palsy and no case of permanent 

RLN palsy were observed in this series of 100 

RLN dissections 

Anatomical relations with the trunk of the 

ITA.  

 Right 20 recurrent laryngeal nerves 

crossed the ITA 11 interiorly and 9 posteriorly. 

Left recurrent laryngeal nerve crossed the ITA 

in 15cases all pass posteriorly.  

Anatomical relations with branches of the 

ITA 
 Right; of the 50 RLNs dissected, 30 

crossed branches of the ITA 20RLN (34.4%) 

crossed behind branches of the inferior thyroid 

artery (retrovascular course); 10 RLN (15.6%) 

passed between branches of the ITA 

(transvascular course). Left; of the 50 RLNs 

dissected: 35 crossed branches of the ITA 30 

dissected RLN passed behind branches of the 

ITA; 5 RLN (13.4%) passed between branches 

of the ITA. 

 Anatomical relations with the suspensory 

ligament of Berry 
 The course of 90 (90%) of the dissected 

nerves was poster lateral to the suspensory 

ligament of Berry, while the other 10 nerves 

(10%) passed between the fibers of this 

ligament. Arteriolar bleeding during dissection 

of the RLN was frequently observed in this 

zone. 

Anatomical relations with thyroid cartilage.  

 All RLNs penetrated into the larynx by 

passing posteriorly to the inferior horn of the 

thyroid cartilage on both the left and right sides 

DISCUSSION 

Approaches to identification of the recurrent 

laryngeal nerve (RLN) 

 Several approaches to RLN dissection can 

be are used the approach most commonly used 

in our series was the lateral approach. The RLN 

is an important anatomical structure to be 

considered in thyroid operations, and RLN palsy 

is the most common complication of thyroid 

gland surgery .In normal patients, the 

occurrence of postoperative palsy is very rare, 

but its frequency increases significantly in 

patient with variations in the anatomical course 

of the RLN 

Anatomical relations of the RLN and the ITA 

 The anatomical relations between the 

RLN and ITA constitute classical landmark for 

recurrent laryngeal nerve dissection as shows in 

this table 

Left RLN (n and %) 
Right RLN (n and 

%) 
Course of the RLN 

0               0% 11             22% 

Passes in front of 

the ITA (trunk and 

branches; 

45             45% 29             58% 

Passes behind the 

ITA (trunk and 

branches; 

5               10% 10             20% 
Passes between the 

branches of the ITA 

50 50 total 

P = 0.08: no statistically significant difference. 
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This table shows relations between the RLN 

and ITA 

 Several authors have therefore studied the 

value of this landmark, since the meta-analysis 

by Filament et al. [14] until the most recent 

series published by Kulekci et al. [15]. In the 

present series of 62 dissected nerves, the 

relations between the RLN and the ITA 

essentially con-corned especially branches of 

the ITA (59.4% on the right and 63.4%on the 

left), with a predominantly retrovascular course 

(34.4% on the right and 43.3% on the left). 

These results are similar to those of operative 

series reported by several authors [10,16]. 

However, the various relations of the RLN with 

the ITA observed in our series did not present 

any significant differences according to the side. 

We observed a considerable percentage of 

RLNs passing between branches of the ITA . 

According to some authors, this  transvascular 

pattern is predominant and would expose the 

RLN to an increased risk of intraoperative 

injury, especially during excessive medial 

traction of the gland designed to improve 

visibility of the nerve, ranging from simple 

stretching to complete section of the nerve 

[10,17].Various positions of the RLN in relation 

to the ITA have been described over the 

decades, either in the context of intraoperative 

dissections or on anatomical specimens 

[9,14,16–18]. However, many authors consider 

that the ―classical position‖ of the RLN  would 

be anterior to the ITA on the right and posterior 

to the ITA on the left in more than 50% of cases 

[19,20].  

Anatomical relations with the suspensory 

ligament of Berry 

 The suspensory ligament of Berry or 

lateral thyroid ligament a fibrous structure 

between the posterior surface of the lateral lobes 

of the thyroid and the cricoid cartilage and the 

lateral surfaces of the first three tracheal rings. It 

constitutes an important landmark of the course 

of the RLN before its enters the larynx. In this 

study, 90% of RLNs had a posterolateral course 

with respect to this ligament and 10% of nerves 

crossed the fibers of this ligament. These 

findings are in agreement with the data of the 

literature [9,18].However, passage of the nerve 

through the fibers of the suspensory ligament of 

Berry still remains very controversial. The RLN 

is generally posterolateral to the ligament, but 

some authors have reported that the RLN can 

penetrate the ligament [12]. This has-been 

challenged by other authors [21,22], who 

consider that the RLN has a more medial course 

with respect to the ligament, giving an 

impression of transfixing the ligament. 

Anatomical relations with the inferior horn 

of the thyroid cartilage 

 In this study of 62 dissections, all 

recurrent laryngeal nerves penetrated the larynx 

by passing posteriorly to the inferior horn of the 

thyroid cartilage. The inferior horn of the 

thyroid cartilage, considered in the literature to 

be the most reliable landmark of the recurrent 

laryngeal nerve, indicates the point of entry of 

the nerve into the larynx. The constancy of this 

anatomical landmark has been demon-started 

for several decades in the majority of dissection 

studies [9,24]. This landmark is situated 0.8 cm 

± 4 mm inferiorly and pos-territory to the 

inferior horn of the thyroid cartilage and is 

easily palpable [21,24]. The point of laryngeal 

penetration of the RLN is Avery important 

anatomical landmark, especially when inferior 

and lateral surgical approaches are difficult, as 

in the case of very large or plunging goiters or 

in the presence of a non-recurrent laryngeal 

nerve [11, 13]. 

Variations of course of the RLN caused by 

thyroid disease 
 The RLN was adherent to the thyroid 

gland in 8 cases, i.e. 12.9%of the sample. This 

anomaly is observed in the presence of thyroid 

nodules arising from the lateral lobes, but 

especially in the context of multi nodular 

goiters, as these tumors displace the RLN and 

therefore modify its normal course [16]. This 

modification of the course of the RLN has 

rarely been reported in series in which recurrent 

laryngeal nerve dissection was performed on 

anatomical specimens, as the exclusion criteria 

for most of these studies included the presence 

of thyroid tumor or a history of thyroid dis-ease 

[18,19]. In these studies, the anatomy of the 

RLN was therefore not altered by the presence 

of a nodule or by the size or type of goiter, in 

contrast with the population of the present 

series. 

 No case of non-recurrent laryngeal nerve  
 Was observed inour series, as reported by 

other authors [16,21]. This anatomical anomaly 

remains rare, representing less than 1% of cases 

in many series [9,25]. It is generally observed 

on the right, except in patients with situs 

inversus, with a retro-tracheo-esophageal course 

of the left subclavian artery. This anomaly is 

usually an incidental finding, with a risk of 

intraoperative nerve injury. 
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Extralaryngeal divisions of the RLN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Fig 2) Extra laryngeal division of recurrent  

nerve 

 Ten (10%) of the 100 nerves dissected in 

this study presented extralaryngeal divisions of 

the recurrent laryngeal nerve, all corresponding 

to bifurcations distal to the inferior thyroid 

artery. Extra laryngeal divisions are reported to 

be fairly frequent in the literature, with rates 

ranging between 24 and 70% [22,24]. The low 

rate observed in our study could be explained by 

the fact that extra laryngeal divisions were not 

systematically investigated in this study and 

were often incidental findings. In 9 of these 10 

patients, bifurcation of the RLN was observed 

on the left side, as reported in the majority of 

publications [18,24],which have sometimes 

reported as many as 3 branches of the recur-rent 

laryngeal nerve. These branches remain very 

variable and may differ from one side to the 

other in the same patient. Extra laryngeal 

divisions generally give 2 branches: an anterior 

motor branch and a posterior sensory branch.  

CONCLUSION 
 the numerous anatomical variants of the 

RLN with respect to the ITA and its branches. 

The RLN mainly has a retro vascular course on 

both the right and the left sides. The presence of 

extra laryngeal branches and modification of the 

course of the nerve as a result of thyroid disease 

constitute additional difficulties for recurrent 

laryngeal nerve dissection. 
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الحنجري الراجع اتنبء استئصبل الغده الدرقيوتلميحبت ونصبئح لتجنب اصببو العصب   

 احمد عبدالموجود عبدالسالم الطوخي

 لسم  انجشاحً انعبمً َانمىبظيش طت االصٌش ثىيه انمبٌشي

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

. داخم لسم انجشاحً انعبمً مستشفيبت جبمعً االصٌش2015َحتي سجتمجش  2015دساسً ممذمً  في انفتشي مه شٍش يىبيش  

عصت  100مشيض خضعُا الستئصبل كهي نهغذي انذسليً َتم تتجع  60مستشفيبت جبمعً االصٌش عهي  اجشيت ٌزي انذساسً داخم

عهي انىبحيً انيسشي َلذ تجيه َجُد عاللً لُيً ثيىً َثيه انششيبن  50مىٍم عهي انىبحيً انيمىي َ 50حىجشي ساجع احىبء انجشاحً 

ة انحبالت خبصً عهي انىبحيً انيسشي َلذ يمش ثيه تفشعبت انششيبن في انذسلي انسفهي حيج اوً يمش خهف انششيبن َتفشعبتً في اغم

يحذث تفشع نهعصت لجم اختشاق انحىجشي َلذ يكُن مهتصك ثبنغذي ارا كبوت كجيشي انحجم %10َفي وسجً تصم % 20وسجً ال تتجبَص 

ف عه اي عصت حىجشي غيش ساجع عهي َانجبلي يمش ثجبوت انشثبط َنم يتم انكش%10اَ لذ يختشق سثبط انتُت خهف انغذي ثىسجً 

َاشيش اني اٌميً ٌزي انذساسً حيج ان اصبثً انعصت انحىجشي انشاجع عهي وبحيً َاحذي اَ انىبحيتيه .خالف ثعض انذساسبت االخشي 

 .يؤحش عهي انتىفس ثصُسي مجبششي َلذ يتطهت  رنك شك حىجشي

 .


