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Trifurcation of Recurrent Laryngeal Nerve: A Case Report

Uc Dalli Rekdrren Laringeal Sinir: Bir Olgu Sunumu
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Abstract

Nowadays, thyroidectomy is a frequently performed type of
surgery. Although thyroid operations are generally performed
without complications, there may be many anatomic variation and
complications related with them. Recurrent laryngeal nerve (RLN)
paralysis is a frightening complication of thyroid surgery. For preventing
this complication, having a good knowledge and experience about
this small anatomic region is necessary. In this paper, we present a
case of RLN variation identified in a 36-year-old female patient with
multinodular goiter. Thyroidectomy was decided after examinations
performed due to palpable swelling in the neck, then, three-branched
left RLN was found after proper dissection and preserved during
thyroidectomy operation. No complication was observed in the post-
operative period and the patient was discharged next day.
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Tiroidektomi gliniimizde sik olarak uygulanan bir ameliyat cesididir.
Tiroidektomi operasyonlari genel olarak komplikasyonsuz sonlanmakla
beraber bircok anatomik varyasyon ve bunlarin neden oldugu
komplikasyonlar ile karsilagilabilir. Rekirren laringeal sinir (RLS) felci
tiroid cerrahisinin korkutucu bir komplikasyonudur. Bu komplikasyondan
kacinmak icin ¢ok cesitli varyasyonlari icinde bulunduran bu kiigik
anatomik bolgeye hakim olmak ve yeterli tecriibeye sahip olmak gerekir.
Biz bu yazida 36 yasinda multinodiler guatrli bir kadin hastada tespit
edilen RLS varyasyonunu takdim ettik. Bahsedilen hastada boyunda
ele gelen sislik sonrasi yapilan tetkikler neticesinde tiroidektomi karari
verildi ve tiroidektomi operasyonu sirasinda tespit edilen Ug dalli sol
RLS uygun diseksiyon ile bulundu ve korundu. Postoperatif dénemde
hastanin komplikasyonu olmadi ve ertesi glin taburcu edildi.

Anahtar S6zciikler: Rekiirren laringeal sinir, trifurkasyon, tiroidektomi,
anatomik varyasyon, sinir hasari

Introduction

Nowadays, thyroidectomy is frequently performed
due to benign and malign reasons. These operations
are important due to involvement of many anatomic
variations (1). Complications may occur even if the
operations are performed by surgeons with adequate
experience and thorough knowledge of the anatomy of
the recurrent laryngeal nerve (RLN) and its anatomical
variations. For preventing nerve injury, many studies have
been performed and proper dissection techniques have
been suggested (2). Additionally, technology has been
advanced in this area and a system like intraoperative
nerve monitoring (IONM) was introduced for helping
surgeons identify the nerve. RLN injury is still a challenge

for many surgeons even with adequate experience and
use of IONM. In this case report, we present a three-
branched left RLN variation identified in a female patient
who underwent thyroidectomy operation.

Case

A 36-year-old female patient living in an endemic goiter
region without additional complaint was admitted to the
general surgery outpatient clinic at our hospital due to a
palpable swelling in the neck. Vital signs were normal. She
had no complaint except swelling. In physical examination,
a palpable nodule measuring 2 cm in diameter was
identified in the right side.

Thyroid hormones and free thyroxine levels were
normal. Ultrasonography of the neck showed solitary
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and hypoechoic nodules sized 22 mm and 13 mm in the
right with increased vascularity and no pathologic lymph
node. Fine needle aspiration biopsy was performed twice
and revealed atypia of undetermined significance. Total
thyroidectomy was done. In exploration, RLNs were
identified in the tracheoesophageal groove after two
dissections performed on each side at the level of inferior
thyroid artery (ITA). It was found that RLN on the left side
was divided into three branches at a distance of 10 mm
to Berry’s ligament (Figure 1). Nerves were preserved after
carefully dissecting and the operation was completed
after performing total thyroidectomy. The patient
was discharged at first postoperative day without any
complication. Pathological analysis revealed multinodulary
goiter. There was no thyroid hormone abnormality during
follow-up.

Figure 1. Operation image of three-branched recurrent laryngeal
nerve (Black arrow: showing cranial part, 1: three-branched
recurrent laryngeal nerve; 2: inferior thyroid artery)

Discussion

Nowadays, thyroidectomy operation is a frequently
performed kind of operation. It is a fact that many patients
undergo this operation without any complications,
however, even very experienced surgeons may face
difficulties in some cases. Parathyroid gland injury, vessel
injury and related intraoperative/postoperative bleedings,
trachea and esophagus injuries, and nerve injury are
leading complications during thyroidectomy. RLN injury
may be considered as a challenge for surgeons. This
complication may be life-threatening and even mortal.
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Most important reason complicating thyroid gland
surgery for even experienced surgeons is anatomic
variations which may be encountered during thyroid
surgery. More than 30 variations related with RLN have
been reported (3,4).

In normal anatomy of the RLN, the right RLN goes
upward after turning right the subclavian artery from
back to front and it continues its course through upward
after crossing the ITA near the tracheoesophageal groove.
It enters into the larynx after penetrating the cricothyroid
membrane behind the right lobe of the thyroid gland.
Also, the left RLN encircles the aortic arch at the ductus
arteriosus and after separated from the vagus nerve
and enters into the larynx like right one after advancing
upwards through the tracheoesophageal groove. Very few
nerves may be behind or front of the tracheoesophageal
groove (4,5).

Visible anatomic variations can be defined as
extralaryngeal branches like non-recurrent nerve or
bifurcations/trifurcations and extension of the RLN through
ITA (1,3). In previous studies, extralaryngeal branches
have been reported with prevalence between 30% and
70.6% (2,5,6). All variations including bifurcations and
trifurcations are more frequent in the right side (6).
Especially RLN trifurcation is much rarer than bifurcation.
The rate of trifurcation has been reported to be 0.9% in a
series involving 2626 nerve dissections (5). Extralaryngeal
branches are not always seen in the same location.
Generally, it has been reported to be 0.6-4 cm below the
cricoid cartilage as it was in our case (5). Rarely, RLN may
course differently as non-recurrent nerve separated from
the vagus nerve at the upper part. Non-recurrent nerve
is more frequent in the right side like other variations
as previously mentioned, and its prevalence rate is 0.3-
1.6% (2,4). Anatomic relationship between the RLN and
ITA must also be known. RLN may be in front or behind
of the ITA or between branches of the artery. Prevalence
rate is different for the right and left sides. The prevalence
has been reported by Ardito et al. (5) as 12% and 1.9%
for anterior placement, 61% and 77.4% for posterior
placement and 27% and 20.5% for placement between
arterial branches in the right and left sides, respectively.

Although RLN anatomy and variations have been
extensively researched and described, the overall
incidence of permanent and transient RLN paralysis have
been reported to be 1-2% and 5-6%, respectively (2,7).
Clamping, thermal effect, inappropriate dissection and
ligation can be considered as the main reasons of nerve
injury (2).

Although some surgeons avoid routine nerve
dissections, it has been suggested and used for identifying
variations and avoiding nerve injury by many surgeons (2).
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Identifying variations in preoperative period is not possible
(2). The RLN is generally visible near ITA or entrance into
Berry's ligament by dissection (6). We suggest that nerve
dissection must be started distally and go upward from
there without ligating the vessel before identifying the
nerve (2,8). IONM method has been introduced to the
medical field in order to reduce the rate of nerve injury
and it is safely utilized in many centers (2). However, cost
of IONM is not covered for many indications by the health
care insurance in Turkey. Therefore, we cannot routinely
use this method.

In conclusion, RLN injury is an important complication
of thyroid surgery. Anatomic variations like three-branched
RLN in this region may cause nerve injury if they cannot be
recognized. Surgeons performing thyroid gland operations
must know the RLN anatomy and variations and should
have adequate experience for recognizing these variations
when encountered intraoperatively.
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