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Abstract 

Background and Aims: Recurrent laryngeal nerve (RLN)  palsy is one of the most feared and common complication of thyroid surgeries. The 

neural integrity monitor electromyogram (NIM FLEX EMG) tracheal tube was introduced to identify RLN palsy. This retrospective study was 

conducted to record the incidence of nerve palsies during thyroid surgery while using a NIM FLEX EMG endotracheal tube as well as the 

anaesthesia technique employed without the use of muscle relaxants. Methods: This was a retrospective study of 628 patients who 

underwentthyroidectomy for benign and malignant goitres during a period fromOctober 2015 to September 2022 in a tertiary centre in Kerala, 

India. The case records of all the patients were thoroughly scrutinised and anaesthesia technique as well as a nerve palsy developing in the post 

operative period were noted.All patients were undergoing indirect laryngoscopy preoperatively inorder to know the status of vocal cords. After 

induction of anaesthesia,direct laryngoscopy was performed and all patients were intubated with aNIM FLEX EMG endotracheal tube. The 

crucial step is to ensureproper placement and prevent a malpositioning in the perioperative period. Since a continuous nerve monitoringwas in 

place, there was no need for a laryngoscopy at the end ofthe procedure. Results: Only in the case of two patients there was post operative RLN 

palsy. These two were due to the pre operative entrapment of the nerve within the malignant thyroid. None of them experienced bucking or 

coughing at any time during the procedure. Conclusion: Wefound that intraoperative nerve monitoring tube had greatly reduced the incidence of 

RLN/SLN (Superior laryngeal nerve) palsy.Adequate depth of anaesthesia could be achieved without the use of muscle relaxants. No incidence of 

increased length of hospital stay was noted. We have highlighted ourperioperative anaesthetic management strategies so that it will be useful for 

the future anaesthesiologists. 

Keywords: Intraoperative nerve monitoring (IONM), Recurrent laryngealnerve palsy, Nerve integrity monitoring endotracheal tube, Thyroid 

surgery.    
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Introduction 

Thyroid surgeries are the most frequently performed 

endocrineprocedure world-wide.RLN palsy is one of the most 

common and fearedcomplications after thyroid surgeries that can 

greatly affect the quality of life[1,2].Previously direct visualization of 

the vocal cord movement at the end ofprocedure was the gold 

standard to detect a RLN injury during surgery. But this procedure 

give a lot of stress to the patient especially in the recovering phase of 

anaesthesia. With the advent of nerve integrity endotracheal tube, 

localization and protection of thenerves can be done effectively 

during the intraoperative period itself. But this offers an 

additionalchallenge to the anaesthesiologists, because we cannot use 

skeletalmuscle relaxant as it interferes with electromyographic signal 

and weneed to maintain in a deeper plane of anaesthesia throughout 

the surgery. 

In our institution, we routinely use MEDTRONIC NIM FLEX 

EMGendotracheal tube for real time monitoring RLN and SLN during 

the surgery.This tube has gotintegrated surface electrode that are 

placed in contact with the true vocalcords to monitor EMG activity. 

This precise positioning is important for the nerve signals. This nerve 

monitoring device convertlaryngeal muscle action potential into an 

electromyographic signalswhen RLN is stimulated.  
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Methods 

After preop evaluation and optimization, a written informed consent  

was obtained from all patients undergoing thyroidectomy. All 

patientsunderwent indirect laryngoscopy by Otorhinolaryngologist for 

assessingpreoperative vocal cord function. Premedication given with 

Injection Midazolam 0.02-0.03mg/kg/IV, Injection Ondansetron 

0.15mg/kg/IV, Injection Dexamethasone 0.15mg/kg/IV followed by 

InjectionAmoxicillin and Clavulanic acid.All ASA monitoring 

standards were kept which include NIBP(Non-invasive blood 

pressure),ECG,Pulse oximeter, and Entropy. Heart rate and baseline 

vitals were noted. 

Adequate preoxygenation was done with 100% oxygen for 

3minutes.InjFentanyl 2mcg/kg and defasciculating dose of 

Atracurium were givenbefore induction and general anaesthesia was 

induced with Inj Propofol 1-2mg/kg.Intubation is facilitated with Inj 

Succinylcholine 1-2mg/kg/ or InjAtracurium 0.5 mg/kg as per the 

anaesthesiologist choice (After that nomuscle relaxants were 

given)Usually we were performing direct laryngoscopy (DLS) and 

intubatewith 7/7.5/8mm ID NIM FLEX EMG endotracheal tube 

(ETT) under thebougie guidance. The tube should be advanced in 

such a way thatelectrodes should be in contact of the patients’ vocal 

cords in order togenerate accurate EMG signal (Fig1).ETT secured 

after auscultatory and capnography confirmation ofthe correct 

placement. Once the tube is in optimal position, cervicalextension was 

achieved by keeping a shoulder roll under the scapulaand 15-degree 

head up. The position of electrodes for intraoperativenerve monitoring 

were confirmed in both neck flexed and extendedposition.  

Anaesthesia was maintained with an oxygen and air mixture (FiO2 

0.5 total flow of 1L/min), Sevoflurane of MAC 0.6-1, Fentanyl 
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infusion 1-2mcg/kg/hr, Dexmedetomidine 0.2-0.7mcg/kg/hr and 

titrate according toentropy value (usually kept between 40-60).Depth 

of anaesthesia should be such that there should not be any patient 

movements during the perioperative time but at the same time should 

reflect a proper EMG signal. Oropharyngeal temperature probe, 

mechanical calf pump, bodywarmers were kept. Analgesia 

supplemented with IV Paracetamol 1gm.Patient’s haemodynamic 

parameters and ventilation were closely monitoredthroughout the 

surgery. 

After excision of the thyroid gland, inhalational agents andanaesthetic 

infusions were stopped. Once the procedure is complete,Inj 

Lignocaine1.5mg/kg will be given90secprior to thepresumed time of 

extubation. Patients were all extubated in a deeperplane to avoid 

bucking and hematoma formation. Postoperatively,Patients 

weresupplemented with oxygen by a non-rebreathing mask at a flow 

of 4-5 litre and kept in a 30-450 head up position toprevent hematoma 

formation. 

 

NIM flex endotracheal tube 

Nerve-integrity monitoring (NIM) electromyographic 

(EMG)endotracheal tube is a flexo metallic-tube with integrated 

stainless-steelbipolar contact-electrodes and audio-visual alarms 

useful for IONM[3](Fig 2).It isparticularly useful for identifying the 

recurrent LN.The anaesthesiologist should be familiar with the proper 

use andfunctioning of this device. Initially, this unique tracheal tube 

must bepositioned so that its colour- coded contact band is 

appropriately placedbetween the vocal cords. When attempting to 

identify LNs, a stimulatingelectrical current of 0.5-2.0 mA is used by 

the surgeon. This current isadministered via a sterile probe, which is 

placed directly on theanatomical site in question. Additionally, return 

electrodes are positionedin the skin above the sternum[4]. When a LN 

is located, an electrical signal is subsequently generatedby the motion 

of the vocal cords. An audibly recognizable “machine gunclicks” is 

then produced from the device associated monitor. This sound has a 

set frequency of4 times/s (4 Hz). Simultaneously, an oscilloscope-like 

screen displays anidentifiable sinusoidal response. (Fig 3) 

 

Results 

This is a retrospective study of patients underwent totalthyroidectomy 

for benign and malignant goitres. All Surgeries wereperformed by 

single surgeon.Among 628 patients, only one patient experienced 

bucking orcoughing during surgery. No one developed awareness 

during surgery.Only 2 patients were developed RLN palsy due to 

preop entrapment of nerve 

Growth ( Table 1) Those two patients had malignant thyroid glands. 

No signals were lost during surgerieswhich are narrated in literatures 

as complications due to malposition oftube while positioning the 

patients. 

 

 
Fig1: Correct Placement of Nerve integrity monitoring tube. 

 

 
Fig 2: Nerve integrity monitoring (NIM) endotracheal tube. 
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Fig 3: Medtronic nerve integrity monitor showing the sinusoidal response. 

 

Table 1: Our matrix of cases. 

 
Discussion 

Recurrent laryngeal nerve injury is the leading major complication of 

thyroid surgery. Unilateral nerve injury may lead to hoarseness, 

aspiration-related respiratory complications and dysphagia, whereas a 

bilateral recurrent laryngeal nerve injury, although rare, may cause 

life-threatening dyspnoea requiring tracheostomy. The rate of 

transient recurrent laryngeal nerve paralysis has been reported to be 

between0.4% and 12%, whereas that of permanent paralysis has been 

reported to be less than 1% in experienced hands[5,6]. NIM-aided 

intraoperative dissection was able to successfully identify the external 

branch of superior laryngeal nerve in 97.2% of the cases compared to 

87.5% in traditional surgical dissection alone[7].Malpositioning of 

endotracheal tube during induction and maintenance may 

inadvertently disrupt intraoperative neuromonitoring,resulting in 

increased risk of damage to the recurrent laryngeal nerves[4] which 

has not happened in our series cases. Anaesthetic management also 

very crucial role to avoid interference with myographic signals. In our 

institution we routinely use NIM tube and give anaesthesia with 

successful results while maintaining adequate depth throughout the 

perioperative periods with Fentanyl and Dexmedetomidine infusions 

to prevent inducing airway reflexes[8]. 

Conclusion 

Thyroid surgeries using intraoperative nerve monitoring is going tobe 

a routine in near future. The challenge is to place the NIM tube 

properly for the signals, to keep the patient in a plane of anaesthesia 

so that patient will not be bucking during the surgery, at the same 

time our technique should not interfere with the production of signals 

also. There should be a smooth emergence from the anaesthesia as in 

all head and neck surgeries. 
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