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Introduction

Vocal cord palsy consequent to intraoperative recurrent 
laryngeal nerve (RLN) injury is one of the most serious and 
dreaded complications of thyroid and parathyroid surgery. 
The incidence of transient vocal cord injuries is between 2% 
and 30%; however, permanent RLN injury varies from 0.5% 
to 5%.[1,2] The patency of RLN is assessed by checking the 
vocal cord movements intraoperatively via intraoperative nerve 
monitoring (IONM)[3] or before awakening the patient at the 
end of thyroidectomy.[4] The RLN integrity is checked either 
intraoperatively or immediately after completion of surgery 
before extubation of trachea. The latter includes various 
techniques such as direct laryngoscopic visualization,[5,6] 
visualization using fiberoptic bronchoscope via laryngeal mask 
airway (LMA),[7] LMA CTrach assisted visualization,[8] 

and recently, use of videolaryngoscopes (VLs)[9] and 

ultrasonography (USG).[10] These various methods utilized 
both intraoperatively and after surgery assist in the early 
detection of vocal cord palsy. This can help in formulating an 
airway management plan in consultation with the surgeons; 
in addition, the documentation of vocal cord movement at the 
end of surgery may have medicolegal relevance, especially in 
high‑risk patients. The present narrative review discusses the 
efficacy and clinical evidence for and against each technique 
and the future perspectives as regards to the assessment of vocal 
cord function to rule out RLN palsy during thyroidectomy.

Material and Methods

The literature search was done using PubMed, Medline, and 
Science Direct databases. The abstracts of articles published 
between January 2006 and April 2022 were retrieved. 
The search strategy used in PubMed was “(thyroidectomy 
OR parathyroid surgery) AND (recurrent laryngeal injury 
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Though permanent vocal cord palsy consequent to recurrent laryngeal nerve (RLN) injury is rare following thyroidectomies, its 
consequences are grave enough for it to be the most feared complication postoperatively. Anesthesiologists and surgeons take 
various precautions to prevent its occurrence and employ various methods for its early detection. They include direct visualization 
of the nerve intraoperatively, use of intraoperative nerve monitoring, and post‑extubation visualization of vocal cord mobility 
by use of direct or indirect methods. In the present narrative review, we aim to discuss the clinical evidence pertaining to the 
various methods adopted for the prevention and early detection of RLN palsy during thyroidectomy.
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OR recurrent laryngeal nerve palsy) AND (intraoperative 
nerve monitoring) ” OR “direct laryngoscopy” OR 
“fiberoptic‑assisted visualization via LMA” OR 
“videolaryngoscopes ”OR “ultrasonography” OR “LMA 
CTrach”). Similarly, the search strategy was adapted for the 
other databases. Following review of the abstracts, the full 
text of the relevant articles was retrieved and reviewed. Two 
authors (GCT and AG) had read all the articles and also took 
a decision regarding their incorporation in the present review. 
We did not apply any language restriction, so as to include the 
maximum number of articles, thus minimizing language bias.

IONM system
Conventionally visual inspection of the RLN during the 
surgery has been used to reduce vocal cord paralysis.[3] It has 
been touted as a tool for guided and graded resection of the 
thyroid. However, a visual inspection cannot be failproof and 
a more reliable indicator is desirable to prevent this dreaded 
complication. IONM is increasingly being applied in these 
procedures as an advanced modality that has been thought 
to identify RLN, predict postoperative function, and reduce 
the incidence of RLN injury and enhance the overall safety 
of thyroid surgery.[3,11] However, the present evidence is 
conflicting. Essentially, IONM monitors vocal cord muscle 
response to RLN stimulation. The response of the vocal 
cord is measured using surface electrodes, which are part of 
specialized endotracheal tubes or attached externally. The 
endotracheal tubes with embedded electrodes increase their 
outer diameter, and one needs to be careful in selecting the 
appropriate size of the tube [Figure 1]. The RLN can be 
either monitored using a handheld probe or electrodes attached 
to the vagus nerve. Stimulation of RLN leads to laryngeal 
adductor reflex.[12] The response is displayed on the monitor as 
either audio or visual electromyographic (EMG) signal. The 
changes in the signal received alert the operating team regarding 
the integrity of the nerve. This can be done intermittently or 
continuously. Logically, a continuous stimulation may facilitate 

earlier identification of the possible RLN injury. However, 
continuous stimulation may lead to hemodynamic instability 
due to increased vagal tone. Intermittent monitoring is most 
commonly used.

Cautious dose of a short‑acting neuromuscular blocker may 
be administered before laryngoscopy and its effect should 
be allowed to wear off before the IONM commences. One 
may consider intubation without the use of muscle relaxant, 
wherein adequate depth of anesthesia is achieved by the use 
of propofol and remifentanil infusions.

The EMG activity to IONM is best measured with short‑acting 
muscle relaxants like succinylcholine. No long‑acting muscle 
relaxants should be used after anesthesia induction as they 
may interfere with the signals. A loss of the EMG signal 
is defined as a decrease in the EMG amplitude to 100 cV 
from a baseline of >500 μV with suprathreshold vagal 
stimulation.[13] The use of IONM needs experience and 
planning, and one needs to modify the anesthesia technique 
appropriately.

Evidence regarding the efficacy of IONM
IONM has been compared to the current standard for 
RLN monitoring, that is, direct visualization of vocal cord 
movement, in many trials, but most of them are observational 
studies and small randomized trials. The role of IONM in the 
prevention of RLN injury is controversial. Some studies have 
shown that IONM was effective in reducing RLN injury, 
while others have revealed a nonsignificant role in preventing 
RLN injury.[14‑16] It has been suggested that IONM may be 
more helpful in low‑volume centers. A recent meta‑analysis 
and systematic review has reported no specific advantage 
of IONM with respect to RLN palsy (permanent: relative 
risk [RR] 0.77, 95% confidence interval [CI] 0.33–1.77 
or transient: RR 1.25, 95% CI 0.45–3.47) compared to 
visualized RLN identification, especially in experienced 
hands.[17]

However, it may be useful for procedures done in low‑volume 
centers. A meta‑analysis showed that IONM reduced the 
incidence of RLN injury in low‑volume centers with less 
than 300 nerves at risk.[18] Also, it may be a useful adjunct 
to the visualization of RLN in patients with redo surgery, 
bilateral surgery, large retrosternal thyroid, and malignancy.[19] 
However, it should not be considered as a replacement for a 
good surgical technique.

Techniques to rule out RLN injury in thyroidectomy
In routine clinical practice, vocal cord movements are assessed 
to rule out RLN injury before awakening the patient at the end 
of thyroidectomy. It is recommended that routine postoperative 

Figure 1: Electromyography tube for IONM monitoring. IONM = intraoperative 
nerve monitoring
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laryngoscopy should be done in patients who have undergone 
thyroidectomy, more so, in suspected cases.[4,20,21] Detection 
of vocal cord palsy before extubation of trachea can help in 
formulating an airway management plan.[22] Various techniques 
described for this purpose are direct laryngoscopy following 
reversal of neuromuscular blockade, fiberoptic‑assisted 
visualization of vocal cords via LMA, LMA CTrach, 
transcutaneous ultrasonography (TCUSG), and use of 
VLs.[5‑10] The most commonly utilized techniques are direct 
laryngoscopic assessment using conventional laryngoscopes 
and fiberoptic‑assisted visualization via LMA.[22]

Direct laryngoscopy using conventional 
Macintosh blade under sedation for visualization 
of glottis at the end of thyroidectomy
The frequently used technique for this purpose is direct 
laryngoscopy following reversal of neuromuscular blockade 
under sedation.[23] However, the reported concerns are 
obscured laryngeal view, difficulty in laryngoscopy in difficult 
airway cases, precipitation of laryngospasm, considerable 
hemodynamic changes, and patients’ discomfort. The root 
cause of the aforementioned problems is the light plane of 
anesthesia.[5,22,24] The main advantages of this technique are 
familiarity with the technique and no need for any preparation 
or advanced equipment.

Fiberoptic‑assisted visualization of laryngeal 
structures via LMA
The most recommended technique for vocal cord assessment 
following thyroidectomy is replacement of endotracheal 
tube (ETT) with LMA (Bailey’s maneuver) followed by 
fiberoptic assessment of glottic structures.[22,25‑28] Ellard 
et al.[25] first reported this extubation strategy, wherein 
LMA‑Classic was utilized as an intermediate device to 
facilitate the passage of flexible bronchoscope for visualization 
of vocal cords following thyroidectomy. The technique was 
reported to be safe and allowed visualization of vocal cord 
movement and supraglottic structures in addition to tracheal 
repair.[25] Similar to this, Lee et al.,[29] in a case report, 
described bronchoscopic assessment through an LMA‑Classic 
in a patient with documented supraglottic, subglottic, and 
intrathoracic airway obstruction following thyroidectomy. 
This technique confirmed tracheomalacia, which enabled 
early management with noninvasive continuous positive airway 
pressure to maintain airway patency.

This technique is associated with minimal airway trauma and 
sympathetic stimulation.[5,30] The practical concerns with this 
technique are the availability of fiberoptic bronchoscope, the 
setup and skill of the operator, replacement of ETT with 
LMA, and the need for continuous oxygenation during the 
procedure.[25,31]

LMA CTrach for visualization of laryngeal 
structures
LMA CTrach is a device identical to intubating laryngeal 
mask airway (ILMA) as far as the functionality is concerned. 
In addition, it has an integrated fiberoptic bundle along with 
liquid crystal display (LCD) leading to the direct visualization 
of laryngeal structures. LMA CTrach not only enables 
ventilation, but also allows real‑time visualization of intubation. 
A case series has evaluated the role of LMA CTrach for 
assessment of glottic structures following thyroidectomy and 
the result of this preliminary study was promising in terms 
of its safety and tolerability by the patients.[32] A panoramic 
view of vocal cords accessible for view to the surgeons is 
the major advantage of this device. In addition, it provides 
continued ventilation during the procedure.[32] A randomized 
preliminary study has compared the efficacy of LMA CTrach 
with the standard fiberoptic‑assisted visualization via LMA 
for visualization of laryngeal structures in thyroidectomy.[8] 
This study concluded that both techniques were equivalent 
in terms of the optimal laryngeal view obtained and the ease 
of visualization; however, lesser time was taken with LMA 
CTrach to achieve optimal laryngeal view. The LMA CTrach 
was designed primarily for facilitating endotracheal intubation, 
thus lacking the gastric drain. Therefore, there may be a 
very rare risk of regurgitation and aspiration; however, no 
such report is available till date pertaining to its use for this 
indication.[8,32]

VLs for visualization of laryngeal structures
Various authors have reported or evaluated the performance 
of various VLs, that is, GlideScope®,[33,34] C‑MAC,[30,35] 
King Vision,[31] Truview,[31] McGrath,[36] and Airtraq®[9,37,38] 
VLs for visualization of vocal cords to rule out RLN injury 
at the end of thyroidectomy [Table 1].

VL is an alternative to the conventional laryngoscope and 
has the advantage of providing a better glottic view, lesser 
lifting force, fewer hemodynamic fluctuations, and better 
patient comfort. In addition, its use does not mandate the 
alignment of three axes into one plane, and thus offers better 
visibility of the vocal cords when compared to the conventional 
laryngoscopy.[41‑43] The latter feature is of specific advantage 
in this situation as the neck dressing post‑thyroidectomy can 
limit the neck movement required for visualization of laryngeal 
structures.

The channeled VLs have been observed to have superior 
laryngoscopic view when compared to the unchanneled VLs. 
Two case reports have evaluated Airtraq VL, a channeled VL 
for this indication, and observed a better laryngeal view.[9,36] 
Other studies utilizing VLs for this indication have observed 
that channeled VLs like Airtraq and Pentax AWS provide 
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better Cormack–Lehane (CL) view when compared to 
unchanneled VLs, although the ease of blade insertion might 
be better in C‑MAC compared to channeled VLs.[44,45]

Recently, Tawfic et al.,[33] in a case series, evaluated 
GlideScope VL to visualize vocal folds post‑thyroidectomy 
following extubation and found that its hyperangulated blade 
curvature and camera with enhanced optical resolution placed 
at the inflection point of the blade give a superior magnified 
view with a larger viewing angle of the glottis, even without the 
proper alignment of the oral and tracheal axis. In a randomized 
controlled trial (RCT) by Priyanka et al.,[31] both Truview 
and King Vision VLs were found to be equally effective in the 
visualization of vocal cords during extubation. Patients’ comfort 
and hemodynamic changes were both comparable between 
the two groups during laryngoscopy. Recently, Elbeialy 
et al.[34] concluded GlideScope to have higher diagnostic 
accuracy (94.2%) for detecting vocal cord disfunction than 
Macintosh laryngoscope with 86.7% sensitivity and 95.2% 

specificity. The CL score was found to be significantly better 
with GlideScope than by direct laryngoscopy. Similarly, Shin 
et al.[36] evaluated McGrath VL for visualization of glottic 
view post‑thyroidectomy and found it to be more efficacious 
than conventional laryngoscopy.

The Airtraq VL (Prodol Meditec S.A., Vizcaya, Spain) is a 
channeled VL which was developed in order to facilitate tracheal 
intubation in both normal and difficult airways. It has recently 
been used in a few case reports to assess the vocal cord mobility 
following thyroidectomy.[9,37] We have recently completed a trial, 
which was also prospectively registered at the Clinical Trial 
Registry‑India (http://ctri.nic.in) (CTRI/2018/12/022863), 
with the aim to evaluate and compare the performance of Airtraq 
VL with Macintosh laryngoscope for this indication. The results 
of this trial is yet to be published.

Hemodynamic pertu rbations associated with the use of 
VLs for vocal cord visualization following thyroidectomy 

Table 1: Literature on use of various VLs for vocal cord assessment to rule out intraoperative RLN injury during 
thyroidectomy

Authors Type of 
research

VL used Vocal cord view Hemodynamics 
during the 
procedure

Patient cooperation 
and procedure 
tolerance

Shamim 
et al.[30]

Case report C‑MAC VL (C‑MAC) 
(Karl Storz, 
Tuttlingen, Germany)

Optimal view NR Under deep anesthesia

Gupta 
et al.[35]

Case 
series/5

C‑MAC VL (Karl 
Storz, Tuttlingen, 
Germany)

Optimal view; vocal cords easily visualized Minimal 
hemodynamic 
changes

NR

Bensghir 
et al.[38]

Case report Airtraq VL versus 
Macintosh 
laryngoscope

Better view than Macintosh helped in ruling out 
VC palsy

Better 
hemodynamics 
with Airtraq VL

Better

Sastre 
et al.[9]

Case series Airtraq® optical 
VL (Prodol Meditec, 
Bilbao, Spain)

Better view and permits to check proper insertion 
and positioning of the electromyographic 
endotracheal tubes used for neuromonitoring

NR NR

Tawfic 
et al.[33]

Case series GlideScope VL 
versus conventional 
laryngoscope

Better and optimal view with GlideScope VL NR NR

Priyanka 
et al.[31]

RCT (60) King Vision versus 
Truview VL

VC view comparable, but time to intubation was 
higher with King Vision

Comparable Comparable

Shin et al.[36] Case report McGrath VL Optimal view NR Better
Elbeialy 
et al.[34]

RCT (120) GlideScope® VL 
versus Macintosh 
laryngoscope

GlideScope was more sensitive (86.7%) and 
specific (95.2%) with higher diagnostic accuracy 
(94.2%) for detecting vocal cord dysfunction 
than Macintosh direct laryngoscopy. The CL score 
was significantly better with the GlideScope

NR NR

Jillella 
et al.[37]

RCT (66) Macintosh 
laryngoscope versus 
McGrath VL versus 
Airtraq VL

The CL grade was comparable among the three 
groups. The CL grade improved with Airtraq 
than the other two groups when compared to 
baseline (P=0.023)

NR Patients’ comfort better 
with Airtraq than the 
other two groups

Dubey 
et al.[40]

RCT (100) TLUSG versus C‑MAC 
VL

Good correlation for vocal fold mobility between 
TLUSG and C‑MAC in all, except one patient

NR NR

Shah 
et al.[39]

RCT (45) TLUSG versus VL The sensitivity, specificity, positive predictive 
value, and negative predictive value of TLUSG 
when compared to VL were 75%, 95.1%, 60%, 
and 97.5%, respectively

Better 
hemodynamics 
with TLUSG

NR

CL=Cormack–Lehane, NR=Not reported, RCT=randomized controlled trial, TLUSG=transcutaneous laryngeal ultrasound, VL=videolaryngoscope

http://ctri.nic.in
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are a concern when they are used following reversal of 
neuromuscular blockade under intra venous (IV) sedation. In 
the literature search, in general, no difference in hemodynamics 
has been found to be reported with the use of VL when 
compared to conventional laryngoscopy.[46] On the contrary, 
in another study, lesser hemodynamic response is observed 
with VL (GlideScope) compared to Macintosh laryngoscope 
when used in controlled hypertensive patients.[47] As far as 
the use of VLs for this indication is concerned, the only 
study[31] comparing the hemodynamic changes between King 
Vision and Truview VL observed comparable hemodynamic 
changes between the two groups. Till now, no study has 
compared the hemodynamic changes between the use of VL 
and conventional laryngoscopy for this indication.

USG to rule out VC palsy
TCUSG has been reported to be a cheap and noninvasive 
alternative when compared to the aforementioned invasive 
direct visualization methods.[48,49] With B‑mode USG, the 
vocal cord movement is confirmed by the presence of the 
real‑time, high‑resolution, gray scales.[6]

Fiberoptic and videoscopic visualization of VCs have been 
the recommended methods to assess vocal cord movement. 
On literature search, however, very few studies highlighting 
and evaluating the role of USG to visualize the VC in 
thyroidectomy have been found. Therefore, it seems to be 
underutilized for this purpose.[10,48,50‑54] Recently, two studies 
have compared VL with TCUSG for this indication; the vocal 
cord mobility was reported to be comparable.[39,40] However, 
better hemodynamics was reported with TCUSG.[40]

Dedecjus et al.[50] evaluated 50 thyroidectomy patients 
perioperatively and concluded USG to be an efficacious 
alternative to direct laryngoscopy or detecting postoperative 
vocal cords dysfunction. Kumar et al.[10] reported USG to have 
a sensitivity of 100% with CI = (0.34, 1.00) and a specificity 
of 93.44% with CI = (0.84, 0.97), when compared to video 
rhinolaryngoscopy (VRL) for this indication. However, a 
major setback of this study was that since the sample size was 
small, VC palsy developed in only a few patients; but the study 
concluded TCUSG to be a noninvasive and cheap alternative 
to VRL for detecting VC palsy following thyroidectomy.

Flexible nasoendosopy (FNE) has been considered to be the 
gold standard for assessment of vocal cords in a spontaneously 
breathing patient scheduled for thyroidectomy. Recently, 
transcutaneous laryngeal ultrasound (TLUSG) has been 
found to be as efficacious as FNE, with a reported sensitivity 
and specificity of 100% and 89%, respectively.[55] Recently, 
the use of USG has been attempted intraoperatively as well 
to check vocal cord movement.[56] Its use intraoperatively has 

the advantage of being cost‑effective than IONM, and studies 
have found it to be as efficacious as EMG during IONM for 
detecting VC palsy.[56]

Undoubtedly, TCUSG is an easy, safe, better tolerated, and 
efficacious noninvasive alternative to the other established 
invasive methods to visualize VCs and rule out RLN palsy 
in thyroid surgeries. Studies with a larger sample size are 
warranted to affirm its role for this indication.

Conclusion

RLN injury and consequent vocal cord palsy is a catastrophic 
complication of thyroidectomies, which should be diligently 
prevented. Intraoperatively, IONM is an upcoming modality 
to detect and rectify any breach in the RLN integrity, while 
postoperatively, various methods have been used directly or 
indirectly to visualize the vocal cord. Both fiberoptic‑assisted 
and videoscopic visualization have literature backing and 
provide most consistent views compared to the conventional 
direct laryngoscopes. The LMA CTrach or similar airway 
device allowing direct visualization of vocal cords and 
continued ventilation with an additional gastric drain can be 
a useful potential tool for the postoperative detection of RLN 
palsy. USG visualization of the vocal cords is a noninvasive, 
quick, easy, and reproducible promising method which is likely 
to gain a wider role in future.
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9. Sastre JA, López T, del Barrio ME. Airtraq videolaryngoscope for 
assessing vocal cord mobility at the end of thyroidectomy. J Clin 
Anesth 2017;38:3‑4.

10. Kumar A, Sinha C, Kumar A, Singh AK, Vardhan H, Bhavana K, 
et al. Assessment of functionality of vocal cords using ultrasound 
before and after thyroid surgery: An observational study. Indian J 
Anaesth 2018;62:599‑602.

11. Angelos P. Recurrent laryngeal nerve monitoring: State of the art, 
ethical and legal issues. Surg Clin North Am 2009;89:1157.

12. Gardner IH, Doherty GM, McAneny D. Intraoperative nerve 
monitoring during thyroid surgery. Curr Opin Endocrinol Diabetes 
Obes 2016;23:394‑9.

13. Sinclair CF, Téllez MJ, Ulkatan S. Noninvasive, tube‑based, 
continuous vagal nerve monitoring using the laryngeal adductor 
reflex: Feasibility study of 134 nerves at risk. Head Neck 
2018;40:2498‑506.

14. Tewari A, Samy RN, Castle J, Frye TM, Habeych ME, Mohamed M. 
Intraoperative neurophysiological monitoring of the laryngeal 
nerves during anterior neck surgery: A review. Ann Otol Rhinol 
Laryngol 2017;126:67–72.

15. Yarbrough DE, Thompson GB, Kasperbauer JL, Harper CM, 
Grant CS. Intraoperative electromyographic monitoring of the 
recurrent laryngeal nerve in reoperative thyroid and parathyroid 
surgery. Surgery 2004;136:1107‑15.

16. Barczyński M, Konturek A, Pragacz K, Papier A, Stopa M, Nowak W. 
Intraoperative nerve monitoring can reduce prevalence of recurrent 
laryngeal nerve injury in thyroid reoperations: Results of a 
retrospective cohort study. World J Surg 2014;38:599–606.

17. Page C, Cuvelier P, Biet A, Strunski V. Value of intra‑operative 
neuromonitoring of the recurrent laryngeal nerve in total 
thyroidectomy for benign goitre. J Laryngol Otol 2015;129:553–7.

18. Cirocchi R, Arezzo A, D’Andrea V, Abraha I, Popivanov GI, 
Avenia N, et al. Intraoperative neuromonitoring versus visual nerve 
identification for prevention of recurrent laryngeal nerve injury in 
adults undergoing thyroid surgery. Cochrane Database Syst Rev 
2019;1:CD012483.

19. Gupta N, Kumar A, Gupta A. Need of intraoperative laryngeal 
nerve monitoring in head and neck surgeries. J Anaesthesiol Clin 
Pharmacol 2019;35:129‑30.

20. Chandrasekhar SS, Randolph GW, Seidman MD, Rosenfeld RM, 
Angelos P, Barkmeier‑Kraemer J, et al. Clinical practice guideline: 
Improving voice outcomes after thyroid surgery. Otolaryngol Head 
Neck Surg 2013;148(6 Suppl):S1‑37.

21. Schlosser K, Zeuner M, Wagner M, Slater EP, Domínguez Fernández E, 
Rothmund M, et al. Laryngoscopy in thyroid surgery‑‑essential 
standard or unnecessary routine? Surgery 2007;142:858‑64.

22. Maroof M, Siddique M, Khan RM. Post‑thyroidectomy vocal cord 
examination by fibreoscopy aided by the laryngeal mask airway. 
Anaesthesia 1992;47:445.

23. Riddell V. Thyroidectomy: Prevention of bilateral recurrent nerve 
palsy, results of identification of the nerve over 23 consecutive 
years (1946‑69) with a description of an additional safety measure. 
Br J Surg 1970;57:1–11.

24. Anzer Shah M, George D. An observational study to assess 
vocal cord mobility by laryngeal ultrasonography and direct 
laryngoscopy in total thyroidectomy patients. J Evid Based Med 
Healthc 2020;7(5):199‑202.

25. Ellard L, Brown DH, Wong DT. Extubation of a difficult airway 
after thyroidectomy: Use of a flexible bronchoscope via the 
LMA‑Classic™. Can J Anaesth 2012;59:53‑7.

26. Pott L, Swick JT, Stack BC Jr. Assessment of recurrent laryngeal 
nerve during thyroid surgery with laryngeal mask airway. Arch 
Otolaryngol Head Neck Surg 2007;133:266‑9.

27. Lacoste L, Karayan J, Lehuedé MS, Thomas D, Goudou‑Sinha M, 
Ingrand P, et al. A comparison of direct, indirect, and fiberoptic 
laryngoscopy to evaluate vocal cord paralysis after thyroid surgery. 
Thyroid 1996;6:17‑21.

28. Tanigawa K, Inoue Y, Iwata S. Protection of recurrent laryngeal 
nerve during neck surgery: A new combination of neutracer, 
laryngeal mask airway, and fiberoptic bronchoscope. Anesthesiology 
1991;74:966‑7.

29. Lee C, Cooper RM, Goldstein D. Management of a patient with 
tracheomalacia and supraglottic obstruction after thyroid surgery. 
Can J Anaesth 2011;58:1029‑33.

30. Shamim F, Nafis M, Ikram M. Video laryngoscope aids in the 
assessment of vocal cord paralysis due to recurrent laryngeal 
nerve injury after thyroid surgery. J Anaesthesiol Clin Pharmacol 
2016;32:544‑5.

31. Priyanka AS, Nag K, Hemanth Kumar V, Singh D, Kumar S, 
Sivashanmugam T. Comparison of king vision and truview 
laryngoscope for postextubation visualization of vocal cord 
mobility in patients undergoing thyroid and major neck surgeries: 
A randomized clinical trial. Anesth Essays Res 2017;11:238.

32. Chilkoti G, Mohta M, Saxena AK. Preliminary experience with LMA 
CTrach TM for assessment of glottic structures during thyroidectomy. 
Anaesth Intensive Care 2016;44:785–6.

33. Tawfic QA, Bhakta P, Mishra P, Ahmed MA. Glidescope® for 
assessment of recurrent laryngeal nerve integrity after thyroid 
surgery. Sultan Qaboos Univ Med J 2011;11:527–8.

34. Elbeialy MA, Maarouf AM, Alansary AM. GlideScope® versus 
Macintosh laryngoscope for assessment of post‑thyroidectomy 
vocal cord dysfunction: Prospective randomized study. Minerva 
Anestesiol 2020;86:518‑26.

35. Gupta N, Kumar S, Chaudhary K, Kumar R. C‑MAC™ Storz® 
videolaryngoscope for checking vocal cord mobility following 
thyroidectomy. Anaesth Intensive Care 2013;41:433‑4.

36. Shin K, Lee GY, Baik HJ, Kim CH. Bilateral vocal cord palsy after 
thyroidectomy detected by McGrath videolaryngoscope. Korean 
J Endocr Surg 2016;16:85.

37. Jillella S, Jayaram K, Moningi S, Durga P. Effectiveness of standard 
direct laryngoscopy with a Macintosh blade, the McGrath 
videolaryngoscope, and the Airtraq optical laryngoscopes for 
assessment of vocal cord mobility following thyroid surgery. Trends 
Anaesthesia and Critical Care 2021;41:85‑9.

38. Bensghir M, Hemmaoui B, Houba A, Haimeur C, Kamili ND, 
Azendour H. Diagnosis of bilateral cord vocal paralysis by the Airtraq 
laryngoscope: A case report. Egypt J Anaesth 2018;30:427–9.

39. Shah MK, Ghai B, Bhatia N, Verma RK, Panda NK. ☆Comparison of 
transcutaneous laryngeal ultrasound with video laryngoscope for 
assessing the vocal cord mobility in patients undergoing thyroid 
surgery. Auris Nasus Larynx 2019;46:593‑8.

40. Dubey M, Mittal AK, Jaipuria J, Arora M, Dewan AK, Pahade A. 
Functional analysis of vocal folds by transcutaneous laryngeal 
ultrasonography in patients undergoing thyroidectomy. Acta 
Anaesthesiol Scand 2019;63:178‑86.

41. Hoshijima H, Maruyama K, Mihara T, Mieda T, Shiga T, Nagasaka H. 
Airtraq® reduces the hemodynamic response to tracheal 



Chilkoti, et al.: Recurrent laryngeal nerve palsy in thyroid surgery

Journal of Anaesthesiology Clinical Pharmacology | Volume 40 | Issue 2 | April‑June 2024 205

intubation using single‑lumen tubes in adults compared with the 
Macintosh laryngoscope: A systematic review and meta‑analysis 
of randomized control trials. J Clin Anesth 2018;47:86‑94.

42. Hindman BJ, Santoni BG, Puttlitz CM, From RP, Todd MM. 
Intubation biomechanics: Laryngoscope force and cervical 
spine motion during intubation with Macintosh and Airtraq 
laryngoscopes. Anesthesiology 2014;121:260‑71.

43. Dimitriou VK, Zogogiannis ID, Liotiri DG. Awake tracheal 
intubation using the Airtraq laryngoscope: A case series. Acta 
Anaesthesiol Scand 2009;53:964‑7.

44. Teoh WH, Saxena S, Shah MK, Sia AT. Comparison of three 
videolaryngoscopes: Pentax Airway Scope, C‑MAC, Glidescope vs 
the Macintosh laryngoscope for tracheal intubation. Anaesthesia 
2010;65:1126‑32.

45. Jayaram K, Padhy S, Priyanka S. Comparison of channelled vs 
unchannelled video laryngoscope‑ A prospective randomised trial. 
Indian J Clin Anaesth 2018;5:543–8.

46. Pappu A, Sharma B, Jain R, Dua N, Sood J. A randomised 
comparative study of “videoendoscope” with the Truview 
EVO2, C‑MAC D blade videolaryngoscope and the Macintosh 
laryngoscope. Indian J Anaesth 2020;64:S186‑92.

47. Meshram TM, Ramachandran R, Trikha A, Rewari V. 
Haemodynamic responses following orotracheal intubation in 
patients with hypertension‑‑‑Macintosh direct laryngoscope versus 
Glidescope®videolaryngoscope. Indian J Anaesth 2021;65:321‑7.

48. Wang CP, Chen TC, Yang TL, Chen CN, Lin CF, Lou PJ, et al. 
Transcutaneous ultrasound for evaluation of vocal fold 
movement in patients with thyroid disease. Eur J Radiol 
2012;81:e288–91.

49. Sabaretnam M, Ramakant P, Abraham DT, Paul MJ. Preoperative 
ultrasonography assessment of vocal cord movement 

during thyroid and parathyroid surgery. World J Surg 
2013;37:1740.

50. Dedecjus M, Adamczewski Z, Brzeziński J, Lewiński A. Real‑time, 
high‑resolution ultrasonography of the vocal folds – A prospective 
pilot study in patients before and after thyroidectomy. Langenbecks 
Arch Surg 2010;395:859–64.

51. Méndez Garrido S, Ocete Pérez RF. Causes and imaging 
manifestations of paralysis of the recurrent laryngeal nerve. 
Radiologia 2016;58:225–34.

52. Wang LM, Zhu Q, Ma T, Li JP, Hu R, Rong XY, et al. Value of 
ultrasonography in diagnosis of pediatric vocal fold paralysis. Int 
J Pediatr Otorhinolaryngol 2011;75:1186–90.

53. Shulutko AM, Semikov VI, Gorbacheva AV, Patalova AR, Boblak YA, 
Kulikov IO, et al. Ultrasound assessment of vocal cords function 
after thyroid surgery. Khirurgiia (Mosk) 2019:24‑8. doi: 10.17116/
hirurgia201907124.

54. Gambardella C, Offi C, Romano RM, De Palma M, Ruggiero R, 
Candela G, et al. Transcutaneous laryngeal ultrasonography: 
A reliable, non‑invasive and inexpensive preoperative method in 
the evaluation of vocal cords motility—A prospective multicentric 
analysis on a large series and a literature review. Updates Surg 
2020;72:885–92.

55. Zavdy O, Schwarz M, Gilony D, Bachar G, Gilat H, Hod R. 
Intraoperative ultrasonographic assessment of vocal cord motion 
under sedation, following paediatric thyroidectomy in the Era of 
COVID‑19: A double‑blinded preliminary study. Clin Otolaryngol 
2021;46:1304‑9.

56. Fung MMH, Lang BH. Intraoperative trans‑laryngeal ultrasound 
(LUSG) of the vocal cord is a novel method of confirming the 
recurrent laryngeal nerve (RLN) integrity during thyroid and neck 
surgery. Surgery 2022;171:165‑71.


