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Editorial

It is important to preserve the recurrent laryngeal nerve (RLN) 
during thyroidectomy. Although the RLN can be preserved by 
visual identification, intraoperative neuromonitoring (IONM) 
systems using an electromyography (EMG) endotracheal tube 
with a surface electrode have been developed to identify the 
functional integrity of the RLN during surgery. These systems 
help to check the status of the RLN by measuring the EMG sig-
nal of the vocalis muscle after weak electrical stimulation is ap-
plied to the RLN via a nerve stimulator. Recent studies have re-
vealed that IONM reduces permanent and temporary RLN inju-
ries during thyroidectomy [1,2].

An IONM system consists of a recording side and a stimulat-
ing side. The recording side detects muscle movements using EMG. 
The stimulating side provides weak electrical stimulation to the 
nerve via a nerve stimulator. Even if IONM is used during thy-
roidectomy, stimulating the nerve is necessary to confirm wheth-
er a nerve injury has occurred. However, repeated stimulation of 
the nerve during surgery is cumbersome and inefficient. There-
fore, methods using a stimulating dissecting instrument or an at-
tachable nerve stimulator capable of stimulating the RLN simul-
taneously with surgical dissection during open and remote-ac-
cess thyroidectomy are being developed [3-5].

The most important problem with IONM using an EMG en-
dotracheal tube as the recording side is that its positive predic-
tive value is relatively low, ranging widely from about 10% to 
90%, compared to its high negative predictive value, which rang-
es from 92% to 100% [6]. This is because the contact between 
the electrodes of the EMG endotracheal tube and the vocal folds 
is affected by the insertion direction or displacement of the EMG 
endotracheal tube and the patient’s postural changes during sur-
gery. Another problem is that IONM cannot be used during thy-
roid surgery unless anesthesia is induced by intubating the pa-

tient with an EMG endotracheal tube before surgery. In addi-
tion, IONM is difficult to use in patients with a tracheostomy 
tube inserted or in patients with a narrow trachea because of a 
huge goiter or tumor invasion. Furthermore, EMG endotracheal 
tubes are relatively expensive; hence, there may be limitations 
in their coverage by medical insurance. 

New types of EMG endotracheal tubes with surface electrodes 
have been developed to improve contact between the vocal folds 
and surface electrodes. Further, an alternative IONM system is 
being developed using adhesive skin electrodes and transcuta-
neous or transcartilage needle electrodes, which do not require 
an EMG endotracheal tube [7-10]. Adhesive skin electrodes have 
the disadvantage of a low amplitude, but they can stably measure 
the EMG signal of the laryngeal muscle. Transcutaneous or trans-
cartilage needle electrodes can acquire a high amplitude with 
low false-positive results, but they may be exposed to the surgi-
cal field and interfere with the surgical procedure around the 
upper pole of the thyroid gland. They also have the disadvantage 
of being a relatively invasive method that can cause bleeding or 
hematoma in the vocal fold because of needle insertion. How-
ever, an IONM system using adhesive skin electrodes and trans-
cutaneous or transcartilage needle electrodes has the advantage 
of inexpensively measuring the EMG signal of the laryngeal mus-
cle without the EMG endotracheal tube. Furthermore, this tech-
nique is advantageous for intraoperative applications, even in 
patients who have not been administered anesthesia and intu-
bated using the EMG endotracheal tube.

To confirm the state of the RLN by evaluating the movement 
of the laryngeal muscles, two pairs of electrode must contact the 
vocal folds. If either electrode has poor contact, accurate EMG 
measurements cannot be made. Therefore, instead of evaluating 
muscle movements using EMG, novel IONM systems that mea-
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sure muscle movements with a new single sensor, such as a sur-
face pressure sensor or an accelerometer based on a piezo-elec-
tric sensor, have been introduced [11,12]. In the future, these 
sensors can be further developed into skin adhesive sensors or 
endotracheal tube-attached sensors. 

It is important to preserve the RLN during thyroid surgery. 
Several methods and technologies are being developed to over-
come the disadvantages of the current IONM system using the 
EMG endotracheal tube. In the future, we believe that these de-
velopments will help surgeons preserve the RLN during thyroid 
surgery. 
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