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Role of Electromyography 
Endotracheal Tube in preventing 
recurrent laryngeal nerve injury 
during thyroid surgery: A case 
report

INTRODUCTION

Thyroid surgeries are the most frequently performed 
endocrine procedures worldwide. Recurrent laryngeal 
nerve (RLN) palsy is one of the common and serious 
complications after thyroid surgery that can diminish 
the quality of life.[1] While it is generally accepted that 
direct visualisation of the nerve is the gold standard, 
intraoperative nerve monitoring (IONM) is being used 
increasingly as an adjuvant to help identify the nerve.[2]

CASE REPORT

A 52‑year‑old diabetic female with left‑sided 
colloid goitre, having normal pre‑operative blood 
investigations and chest and neck radiograms, was 
posted for left hemithyroidectomy.

Premedication with intravenous  (IV) glycopyrrolate 
0.2 mg bolus and IV dexmedetomidine 1 µg/kg 
over 10 min was given under monitored anaesthesia 
care. Standard monitoring along with neuromuscular 
monitoring  (NMT) and Entropy™ was used. 
After pre‑oxygenation for 3  min, anaesthesia was 
induced with IV propofol 2 mg/kg followed by IV 
succinylcholine 2 mg/kg to facilitate endotracheal 
intubation with a Medtronic™ 7.0 mm cuffed 
flexometallic electromyography  (EMG) tube, placing 
the tube surface electrodes at the level of vocal cords 
[Figure 1]. Midline fixation of the tube with bite blocks 
was done to prevent tube rotation and malposition 
of these electrodes. After neck extension, nasal 
fibre‑optic scope was used to reconfirm the position 
of the tube surface electrodes. Use of local anaesthetic 
solution around the cord was avoided. Anaesthesia 
was maintained using 50% oxygen in nitrous oxide, 
sevoflurane  (MAC 1) and titrated IV infusions of 
propofol at 0.5–1 mg/kg/h and dexmedetomidine at 
0.3–0.5 µg/kg/h to maintain Entropy™ values between 
40 and 60. Complete recovery from muscle relaxation 
due to succinylcholine was confirmed using NMT and 
by recording low amplitude waves (30–70 µV) on the 

IONM monitor which occur due to spontaneous vocal 
cord movements. No muscle relaxant was used then 
on. At all times, train of four (TOF) count was 4 and 
TOF ratio was 0.9–1. The surgeon confirmed correct 
EMG tube placement and integrity of the IONM 
electrical circuit by directly stimulating the ipsilateral 
vagus nerve and then the RLN with a 1–2 mA current 
from a handheld sterile probe. Stimulation of the 
nerve gave a sinusoidal wave on the nerve integrity 
monitor  (NIM‑Neuro 3.0™) along with an audible 
signal confirming its intactness [Figure 2].

Intraoperative haemodynamics were stable throughout 
the 4 h of surgery. Before closure, intactness of nerve 
was reconfirmed by stimulating it. Dexmedetomidine 
and propofol infusion was stopped after excision 
of the gland. Injection paracetamol 1 g was given. 
Sevoflurane was then tapered off, and patient was 
extubated under direct laryngoscopy while visualising 
vocal cord movement thus confirming nerve integrity.

A total of 18 ml of sevoflurane, 200 mg of propofol and 
60 µg of dexmedetomidine was used. Postoperatively, 
vocalisation was normal and visual analogue score of 
pain was 2–3/10.

DISCUSSION

The incidence of RLN injury during thyroid surgeries 
varies from 0.5% to 20% and may be due to damage 
to the nerve’s anatomic integrity, thermal lesions, 
excessive nerve skeletization, or axonal damage caused 
by excessive strain, oedema, haematoma, difficult 
intubation and neuritis.[3]

Direct visualisation of the RLN does not guarantee 
the functional integrity of the nerve.[4] Various 
techniques have been described for nerve monitoring 
including cricoarytenoid muscle palpation, observing 
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Figure 1: Electromyography tube and electrodes with connector box
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glottic movement, glottic pressure monitoring, 
endoscopically placed intramuscular vocal cord 
electrodes, intramuscular electrodes placed 
through the cricothyroid membrane, endotracheal 
tube‑based surface electrodes and post‑cricoid 
surface electrodes.[5] Barczynski[6] and Vasileiadis[7] 
demonstrated statistically significant lower rates for 
nerve paralysis by neural monitoring as compared 
to visual identification alone. Hermann et  al.[8] 
argued in favour of IONM for three reasons, namely, 
increased the ability to reliably identify the RLN, 
confirming the functional integrity of the nerve, and 
guidance for surgeon in difficult dissections.

A functioning neuromuscular junction is necessary 
for IONM to work. The use of muscle relaxant reduces 
the EMG amplitude,[9] thus making monitoring less 
sensitive to impending nerve injury. Hence, all muscle 
relaxants need to be avoided during the case. We used 
succinylcholine to aid proper placement of the EMG 
tube. Return of full muscle activity was documented 
by the NMT monitor. After that, no further muscle 
relaxants were used. No local anaesthetic jelly or spray 
was used on vocal cords.

When muscle relaxants are not used, a deeper plane 
of anaesthesia is required to prevent spontaneous 
movement of vocal cords.[10] We achieved this by 
keeping entropy between 40 and 60 using a combination 

of sevoflurane, propofol and dexmedetomidine. This 
ensured that spontaneous vocal cord movements were 
curbed but an evoked response was possible.

The cost of anaesthesia is increased with the use of 
EMG tube; it can be helpful in difficult dissections and 
redo surgeries.

CONCLUSION

The RLN is at risk during thyroid surgeries, and use of 
the EMG tube objectively identifies the nerve. Despite 
its limitations, IONM by EMG tube can be useful in 
difficult cases.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Hrudini Dixit, Laxmi Kamat, Meenoti Potdar, 
Tejash Modi

Department of Anesthesia, Dr. L H Hiranandani Hospital, Mumbai, 
Maharashtra, India

Address for correspondence: 
Dr. Hrudini Dixit, 

604 Amartaru 7B, Opposite Chinai College,  
Old Nagardas Road, Andheri East, Mumbai ‑ 400 069,  

Maharashtra, India.  
E‑mail: hrudini@gmail.com

Figure 2: NIM‑Neuro 3 monitor showing low amplitude waves with spontaneous vocal cord movements (left) and sinusoidal waveform after 
recurrent laryngeal nerve stimulation (right)
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regurgitation, all other investigations were normal. 
His airway examination revealed modified Mallampati 
class  III. Neck mobility was not assessed because of 
his disc prolapse.

Anaesthesia was induced with intravenous  (I.V.) 
injection fentanyl  (2  µg/kg) and injection propofol 
(2  mg/kg), and injection atracurium (0.5  mg/kg) was 
given after confirming mask ventilation. Laryngoscopy, 
with minimal neck extension, revealed Cormack-Lehane 
grade 3a view of the vocal cords with external laryngeal 
manipulation. Portex™ single use 15 Fr 700 mm coude 
tip bougie was first introduced up to 25  cm mark, 
without eliciting tracheal click or hold up signs. Portex™ 
ETT size 8  mm I.D. was railroaded over the bougie 
without much difficulty and the ETT cuff inflated. On 
removal of the bougie, the tip was blood stained. There 
was a gush of blood from the ETT. Suctioning was 
done through the ETT, and its position was checked. 
Ventilation was not achieved, and auscultation did 
not reveal bilateral air entry and end‑tidal CO2 could 
not be recorded, as there was blood in the sampling 
line. Repeat suctioning through the ETT was done 
and auscultation again did not reveal air entry. Since 
the oxygen saturation started dropping to 80% and 

Airway trauma during difficult 
intubation… from the frying pan 
into the fire?

INTRODUCTION

Endotracheal tube  (ETT) introducers  (commonly 
known as bougies) help the anaesthesiologist in 
securing the airway during an unanticipated difficult 
intubation. Traumatic complications with bougies are 
rare but serious complications. We report a case of an 
unanticipated difficult intubation, where the bougie, 
used to secure the airway, led to bronchial injury.

CASE REPORT

A 46‑year‑old male, with no preexisting lung or heart 
ailments, diagnosed with severe cervical myelopathy, 
was posted for anterior cervical corpectomy and 
fusion. Apart from his echocardiogram, which showed 
mild pulmonary artery hypertension (right ventricular 
systolic pressure  =  43  mmHg) associated with mild 
mitral stenosis (mitral valve area = 2 cm2) and mitral 
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