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Incidence of temporary recurrent laryngeal nerve (RLN) palsy
ranges from 2% to 13% and permanent palsy ranges from 0.4 %
to 5.2% after thyroidectomy [1]. Since Lahey and Hoover [2]
revolutionized thyroid surgery by advocating routine identifica-
tion of the RLN, direct visualization of RLN and capsular dis-
section has become the gold standard for the prevention of RLN
palsy during thyroid surgery. Despite cautious RLN visual iden-
tification, RLN nerve injury can still occur because of anatomi-
cal variation, surgeon inexperience, and difficult situations in-
cluding large goiter, revision surgery and invasive malignancy
[3]. A major drawback of reliance on visualization alone is the
inability of the surgeon to predict the functional integrity of a
structurally intact nerve. Possible mechanisms of RLN injury in-
clude not only transection but also clamping, ligation, traction,
thermal injury, and ischemia [4].

The use of intraoperative neuromonitoring (IONM) during
thyroidectomy allows confirming the functional integrity of the
RLN as well as facilitates identification of the RLN before visu-
alization during operations, especially for high-risk situations. In
this context, monitoring of both evoked and spontaneous elec-
tromyographic (EMG) activity of vocalis muscle was expected to
substantially reduce the rate of RLN injury. Despite initial en-
thusiasm for IONM, most studies failed to prove a significant
difference in the incidence of RLN injury between IONM and
visualization alone [5,6]. In contrast, a small number of studies
did report significant benefits of IONM in higherrisk thyroidec-
tomy; reoperation, thyroidectomy for invasive malignancy, thy-
rotoxicosis or retrosternal goiter [7]. Overall, the utility of
IONM in reducing the rate of RLN injury is largely unproven for
thyroid operations in general, but it may have distinct value in
high-risk thyroidectomies.

Despite the lack of conclusive data showing benefit, it would
be still helpful and necessary to understand various advantages
of IONM as an adjunct tool for thyroid surgery. IONM applica-

tion in thyroidectomy can facilitate nerve identification, which is
associated with a higher chance of nerve identification and
shorter operation time [8]. IONM also informs surgeons of the
functional integrity of the RLN, which can aid intraoperative de-
cision making for surgical extent, type of procedure and airway
management, especially when bilateral RLN are at risk [9].
Through serial nerve stimulating from distal to proximal direc-
tion, the identification of the injured point of RLN may allow
the surgeon to recover the damage from clipping or suturing
and avoid permanent RLN injury. Additionally, IONM can help
identify the external branch of the superior laryngeal nerve and
avoiding its injury, which is especially meaningful for profes-
sional voice users [10].

Currently, IONM has some technical limitations which sur-
geons need to recognize. A nerve stimulator is repeatedly used
for nerve identification during surgery but the interval between
each stimulation goes unsupervised. Lamade et al. [11] proposed
a repetitive, short-interval stimulation system, which is called
continuous IONM (C-IONM) technology. In C-IONM systems, a
vagal nerve was indirectly stimulated by an automatic periodic
stimulation electrode, which can allow real-time monitoring of
the amplitude and latency of EMG on the RLN. However, the
superiority of C-IONM on RLN preservation, compared with
conventional IONM, is also still controversial. Furthermore,
some studies report that frequent vagal nerve stimulation is asso-
ciated with cardiac arrhythmias, bronchospasm and hemody-
namic alterations [12]. Another problem is the wide range of sen-
sitivity and positive predictive values of the recording part to
measure EMG of vocalis muscle. Because EMG measures the
electrical phase difference between two electrodes, it can be af-
fected by saliva or sputum in the larynx. Contact between the
vocal fold and the electrode can be unstable by the movement
or malposition of the EMG endotracheal tube or needle elec-
trodes [13].
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The benefit of routine IONM during thyroid surgery is still
controversial. However, the use of IONM as an adjunct to visu-
alize RLN and to verify the functional integrity can be helpful
especially in high-risk situations. Reliable and safe C-IONM
methods need to be further developed.
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