
Introduction 

Thyroidectomy is one of the most frequent operations
performed in iodine-deficient regions. The main post-
operative complications are recurrent laryngeal nerve
(RLN) palsy and hypoparathyroidism1-3. Although the
overall incidence of nerve palsy is low, when it occurs,

it becomes a devastating life-long handicap. The inci-
dence of nerve palsy varies from 0% to 14%. Several fac-
tors influence the likelihood of  injury to the nerve,
including the underlying disease (substernal goiter, ma-
lignancy, Graves disease, etc), the extent of  resection,
and the experience of  the surgeon. The standard
method for RLN preservation during thyroidectomy is
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The identification of recurrent laryngeal nerve by injection of
blue dye into the inferior thyroid artery 
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sinirin bulunması

Gülçin Hepgül, Meltem Küçükyılmaz, Hakan Güven
Bağcılar Training and Research Hospital, General Surgery Clinic, İstanbul

Özet Abstract

Amaç: Tüm paratiroid bezler ve larengeal sinirler tiroi-
dektomi sırasında yaralanma açısından risk altındadır.
Rekürren larengeal sinir diseksiyonu ve bulunması, sinir
fonksiyonunun korunmasında altın standarttır. Çalış-
mamızda inferior tiroid arter içine mavi boya enjeksi-
yonu ile larengeal sinirin bulunmasını amaçladık.

Gereç ve yöntem: Çalışmaya Nisan 2009 ile Haziran 2009
tarihleri arasında tiroidektomi uygulanmış 10 hasta
dahil edildi. Tiroid kapsül üzerindeki inferior tiroid arter
dalı bulunarak 0,5 mL izosulfan blue enjekte edildi. 

Bulgular: Larengeal sinir trakeoözefageal olukta diseke
edildi. Sinir tüm hastalarda bulundu. Tüm sinirler bo-
yanmış çevre doku arasında izlendi.

Sonuç: İnferior tiroid arter içine mavi boya enjeksiyonu
ile larengeal sinirin bulunması kolaylaştırılabilir.

Anahtar sözcükler: sinir yaralanması, tiroidektomi

Aim: Thyroidectomy creates a potential risk for all
parathyroid glands and nerves. The identification and
dissection of the recurrent laryngeal nerve (RLN) is the
gold standard for preserving its function. We aimed to
identify RLNs using peroperative injection of a blue dye
into the inferior thyroid artery. 

Materials and methods: This study included 10 patients
who underwent thyroidectomy during the period from
April to June 2009. The branches of the inferior thyroid
artery (ITA) on the capsule of the thyroid lobe were iden-
tified and 0.5 mL isosulphan blue dye was injected into
the artery.

Results: RLN was carefully dissected in the tracheoe-
sophageal groove. RLN was clearly visualized, in all pa-
tients. All RKNs were identified along their course in the
dyed surrounding tissue.

Conclusion: The injection of blue dye into the inferior
thyroid artery can be used as a method for the detection
of RLNs.
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routine visual identification of the nerve1-3. To our best
knowledge this is the first report of using peroperative
injection of a blue dye into the inferior thyroid artery
to identify the RLN. 

Materials and methods

This study included 10 patients (8 women and 2 men)
who underwent surgery during the period from April to
June 2009. The median age of  these patients was 64

years (range 51–76 years). The indication for surgery
was a large goiter with compressive effects in all pa-
tients. The study plan was reviewed and approved by
our institutional ethics committee and informed consent
was obtained from all patients. Under general endotra-
cheal anesthesia, the patients were placed in a supine
position with the neck extended. A low collar incision
was made and carried down through the subcutaneous
tissue and platysma muscle. Superior and inferior sub-
platysmal flaps were developed, and the strap muscles
were divided vertically in the midline and retracted lat-
erally. The thyroid lobe was bluntly dissected free from
its investing fascia and rotated medially. The middle thy-
roid vein was ligated. The superior pole vessels were lig-
ated adjacent to the thyroid lobe. The branches of the
inferior thyroid artery (ITA) on the capsule of the thy-
roid lobe were identified and 0.5 mL of isosulphan blue
dye was injected (Fig 1). 

Results

RLN was carefully dissected in the tracheoesophageal
groove and clearly visualized in all the patients. All
RLNs were identified along their course in the dyed sur-
rounding tissue (Fig 2). The nerve was gently separated
from its surrounding tissue. Once the nerve and parathy-
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Fig. 1. The injection of blue dye

Fig. 2. The nerve in the dyed surrounded tissue



roid glands were identified and dissected, the thyroid
lobe was removed from its tracheal attachments by di-
viding the ligament of Berry. The contralateral thyroid
lobe was removed in a similar method. 

There was no operative mortality. Persistent or tran-
sient vocal cord paralysis was not encountered in any of
our patients. In one (10%) patient, serum calcium level
was found to be less than 8 mg/dL at the postoperative
24th hour. Papillary microcarcinoma was detected in 2
patients. There were no difficulties related to the blue dye
injection during histopathological examination.

Discussion

Thyroidectomy creates a potential risk for the parathy-
roid glands and for the laryngeal nerves. Causes of
RLN palsy include damage to the anatomic integrity of
the nerve. Thermal lesions, difficulties in tracheal intu-
bation leading to axon damage through excessive strain,
edema or hematoma and neuritis caused by scar tissue
are some of  the factors causing damage to the nerve
structure. Neuritis as a result of viral infection may also
damage the nerve. 

Galeno of  Pergamo was the first anatomist to de-
scribe the RLN as a branch of a cranial nerve. In 1923
Lahey emphasized the importance of RLN and devel-
oped a standard technique for its identification and ex-
posure during thyroidectomy4,5. Since Lahey,
identification and dissection of RLN is the gold stan-
dard of preserving its function. Identification of RLN
has decreased the rates of transient or permanent nerve
injury during thyroid operations2,3.

Many surgeons use relationships with the ITA, tra-
cheoesophageal groove, and ligament of  Berry as
anatomical landmarks to identify the nerve. The first

routine pattern for identifying the nerve is to find the in-
ferior thyroid artery and to use it as an anatomic
marker. However, because of the numerous variations
of  this neurovascular relationship altered also by the
pathologic condition of the gland, identification of the
artery does not assure consequent identification and
preservation of  the recurrent laryngeal nerve. If  the
nerve has not been found inferiorly it is justifiable to
search for it in the upper part of the gland using as land
mark the posterior suspensory ligament of Berry6,7.

In conclusion, we propose that injection of blue dye
into the inferior thyroid artery can be used as a method
for the identification of the RLN. However, this tech-
nique should not be considered as a substitute for con-
ventional visual identification of the nerve. 

References

1. Bergamaschi R, Becouarn G, Ronceray J, Arnaud JP.
Morbidity of thyroid surgery. Am J Surg 1998;176:71-75.

2. Sturniolo G, D'Alia C, Tonante A, Gagliano E, Taranto F, Lo
Schiavo MG. The recurrent laryngeal nerve related to thyroid
surgery. Am J Surg 1999;177:485-488.

3. Thomusch O, Machens A, Sekulla C, Ukkat J, Lippert H,
Gastinger I, Dralle H. Multivariate analysis of risk factors for
postoperative complications in benign goiter surgery:
prospective multicenter study in Germany. World J Surg 2000;
24:1335-1341.

4. Freemon FR. Galen's ideas on neurological function. J Hist
Neurosci 1994;3:263-271.

5. Kaplan EL, Salti GI, Roncella M, Fulton N, Kadowaki M.
History of the recurrent laryngeal nerve: from Galen to Lahey.
World J Surg 2009;33:386-393.

6. Shindo ML, Wu JC, Park EE. Surgical anatomy of the recurrent
laryngeal nerve revisited. Otolaryngol Head Neck Surg
2005;133:514-519.

7. Ardito G, Revelli L, D'Alatri L, Lerro V, Guidi ML, Ardito F.
Revisited anatomy of the recurrent laryngeal nerves. Am J
Surg 2004;187:249-253.

The identification of recurrent laryngeal nerve by injection of blue dye into the inferior thyroid artery 3

© 2011 Endokrinolojide Diyalog Derneği

Endokrinolojide Diyalog 2011, 8(1): 1-3


