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ABSTRACT

Introduction: Voice change due to injury to the

Recurrent Laryngeal nerve and the external branch of the

superior laryngeal nerve is an important complication of

Thyroid Surgery

Objectives: Video Laryngeal Stroboscopy comes in

handy for the detection of vocal cord palsies postoperatively

that may be missed on routine examination, to know the extent

of the pathology.

Methods: 100 patients with thyroid swelling who have

been evaluated and planned for thyroidectomy in a tertiary

care centre between June 2016 to June 2018 were taken as

subjects for this prospective observational study. Clinical

examination and Video Laryngeal Stroboscopy were done pre

operatively and compared to the same on third post-operative

day and 1month following surgery.

Results: Preoperative Video Laryngeal Stroboscopy was

normal in all subjects. 26 out of 100 subjects had subjective

postoperative voice change of various degrees. Out of 26

patients, 22 were diagnosed to have Recurrent Laryngeal Nerve

palsy and 4 with Superior Laryngeal Nerve palsy .Most common

symptoms post-surgery were Voice fatigue in 26% followed by

decreased pitch range in 13% and hoarseness in 6% cases.

Bowing of vocal cords was seen in 4 subjects (4%), Asymmetry

of travelling mucosal wave (slight to severe) in 8 subjects (8%),

incomplete glottis closure in 6 subjects (6%).

Conclusion: Video Laryngeal Stroboscopy is a useful tool

in evaluation of patients with suspected laryngeal paralysis.

Paralysis of Superior Laryngeal Nerve, Recurrent Laryngeal

Nerve or both results in asymmetric laryngeal vibration that is

easily identified by even inexperienced observers using

Stroboscopy in an otherwise normal rigid telescopy of larynx.

Keywords: Recurrent laryngeal nerve palsy,

Stroboscopy, Thyroidectomy

MAIN TEXT

INTRODUCTION

One of the common squeal we encounter after

thyroidectomy is voice change due to various degrees of injury

to the recurrent laryngeal nerve and the external branch of

the superior laryngeal nerve. When performing thyroid

surgeries, the effect on the voice is of great concern. Video

Laryngeal stroboscopy is arguably the most important clinical

tool for the evaluation of voice disorders but it is not routinely

done as a part of pre-operative evaluation of Thyroid patients.

Video Laryngeal Stroboscopy is essential for the detection of

vocal cord palsies postoperatively as symptomatic assessment

and radiographic evaluation are insufficient. As the incidence

of invasive thyroid disease is increasing, preoperative

stroboscopic evaluation of vocal cords is valuable tool to not

only know the extent of the pathology but also to predict the

outcome of the surgery.

AIMS AND OBJECTIVES:

To outline the importance of Video Laryngeal

Stroboscopy in assessing the status of Vocal cords in thyroid

disease before undertaking surgery.  To outline the importance

of Video Laryngeal Stroboscopy in early and prompt diagnosis

of Recurrent Laryngeal Nerve palsy.

MATERIALS AND METHODS

All patients presenting to ENT outpatient department

with a thyroid swelling and who were evaluated and planned

for surgery between June 2016 to June 2018 were taken as

subjects for this prospective observational study. Institutional

Ethics Committee (IEC) clearance obtained before undertaking

the study.

Parameters assessed during examination2 were

Fundamental frequency is measured by using the strobe unit

and is used to set the frequency of the light flashes, periodicity,
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amplitude (amplitude refers to the lateral excursion of the vocal

folds during their displacement away from the midline during

oscillation.), symmetry, glottic closure, mucosal wave,

estimated speed of glottic wave.

Inclusion criteria were patients of all ages with thyroid

disease and are treated by hemithyroidectomy, Completion/

total thyroidectomy. Exclusion criteria were pre-existing

laryngeal or vocal cord pathology.  Co-morbidities that may

affect stroboscopy instrumentation usage like inadequate

mouth opening, cervical spine problems

A Video Laryngeal Stroboscopy unit consists of a

Stroboscopic light source, Microphone, Video camera,

Endoscope and Video recorder. Recent research has suggested

that the application of the Mallampati classification system is

useful for predicting the adequacy of transoral rigid

laryngoscopic exposure for stroboscopy3.

For rigid strobolaryngoscopy (used in our study), topical

anesthesia (10% xylocaine spray) to the posterior tongue as

well as the oropharynx was applied. The patient leaned forward

with the neck flexed and the head extended at the atlanto-

occipital joint (Kirstein position). We ensured that the

microphone is calibrated properly. With mouth open and

tongue protruded, tongue was retracted anteriorly and rigid

telescope was carefully inserted. Proper focus demonstrated

clear visualization of the subepithelial vasculature of the vocal

fold. To avoid fogging, the tip of the telescope was dipped in

antifog solution (savlon or hot water). With the vocal folds in

clear focus, we took the patient through a number of vocal

tasks using the ?ee sound. This should be done at low, mid-

range, and high frequency pitches as well as different volumes.

Movement of arytenoid and vocal fold mobility, glottis closure

pattern, mucosal wave and pliability were noted.

DATA acquisition:  Detailed history and clinical

examination were done as per the proforma designed for the

study. History of previous neck explorations, symptoms

suggestive of an impairment of VF mobility, the suspected

pathology of the thyroid disease (benign or malignant) was

verified.

Preoperative Rigid telescopy of larynx and Video

Laryngeal Stroboscopy were performed and findings recorded.

Postoperative rigid telescopy and Video Laryngeal Stroboscopy

were  performed on the postoperative day 03 and later at one

month following the surgery in all subjects in sitting position

with a rigid 70 degree scope Subjects were asked to phonate

?eee using various pitches and the images were recorded and

various paramateres mentioned above were documented as

follows.

Mobility: Normal-Bilateral Vocal folds mobile, Unilateral

vocal fold palsy (UVFP), Bilateral vocal fold palsy (BVFP).

Stroboscopic Parameters used for assessment:

1.Symmetry- Normal, Mild, Moderate and Severe asymmetry

2. Amplitude-  Normal, Mild, Moderate, Severe 3.Periodicity-

Normal, aperiodic 4.Nonvibratory segments-  None,  Anterior

one third, Middle one third,  Posterior one third  5.Duration of

closure –  Predominantly closed,  Predominantly open,  Half

open and Half closed 6.Closure pattern-  Hour glass, Spindle,

Posterior glottic chink, Anterior glottis chink, Complete closure,

Complete non closure

Findings indicating External Branch of Superior

Laryngeal Nerve Palsy: Bowing and Inferior displacement of

vocal cord, Rotation of posterior glottis towards paralysed side4.

Findings indicating Recurrent Laryngeal Nerve Palsy:

Asymmetry of travelling wave motion(slight to severe),

Incomplete Glottic closure(mild to severe), Extent of the wave

excursion along the vocal fold mucosa, Lateral displacement

of vocal fold on vibration, Estimated speed of glottis

wave(Absent wave on paralysed side)5.

Thyroid Surgery was performed according to standards

based on the recommendations of the American society of

surgeons.6,7,8  Identification of the Recurrent Laryngeal Nerve

was mandatory and was attempted in all patients.

Intraoperative neuromonitoring was not performed.

Statistical Methods:  Demographic data was charted

using diagrammatic representation. Data was analysed SPSS,

version 16.0.

RESULTS

Overall 26 out of 100 subjects had subjective

postoperative voice change of various degrees.  Most common

symptoms complained were Easy Voice fatigue seen in 26% of

the subjects.  Decreased pitch range was seen in 13%,

Hoarseness was noticed in 6 (6%), Preoperative

Videostroboscopy was NORMAL in all subjects.  Postoperative

Videostroboscopy was done on Post operative day 3 and at 1

month following surgery. On Postoperative Video Laryngeal

Stroboscopy Bowing of vocal cords- 4 cases (4%), Asymmetry

of travelling mucosal wave (slight to severe) in 8 subjects (8%)

Incomplete glottis closure in 6 subjects (6%).

PATIENTS WITH RECURRENT LARYNGEAL NERVE PARALYSIS:

Glottic closure: Mild to moderate incomplete-4 cases,

severely incomplete 2 cases. Glottic wave : Extent excursion

along vocal fold mucosa was  Symmetric in none,  Mild to

moderate asymmetry in 4 cases, Marked asymmetry in 6 cases

and was absent on paralysis side 4 cases.
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Estimated speed of glottic wave was Symmetric in none.

Absent velocity on paralysed side in 4 cases. Preoperative Video

Laryngeal Stroboscopy and rigid telescopy were normal in all

patients hence the effect of invasive thyroid malignancy

(causing vocal cord paresis/palsy) on the vibratory pattern of

the vocal cord could not be studied.

Mild to moderate asymmetry in Vocal fold lateral

displacement on vibration in 6 cases

In total of 100 patients, 76 patients were females and

24 were males

Among the 100 patients, Histopathological examination

revealed benign lesions in 82 cases (82%), the commonest being

the nodular colloid goiter.76 subjects among these underwent

hemithyroidectomy. 6 underwent total thyroidectomy.

Malignancy was found in 18 of the cases (18 %), Papillary

carcinoma was the commonest malignancy. 10 cases

underwent total thyroidectomy. 8 cases underwent

hemithyroidectomy followed by completion thyroidectomy,

Intra operatively Recurrent Laryngeal Nerve was identified

without doubt in 89 cases. 11 cases the entire course of

Recurrent Laryngeal Nerve could not be traced 5 cases among

these 11 have developed post-operative Recurrent Laryngeal

Nerve palsy.

Out of 18 patients with malignancy 12 cases were

papillary carcinoma thyroid, 4 cases were follicular variant of

papillary carcinoma thyroid, and 2 cases was follicular

carcinoma.

Pic 1

Normal looking picture of Rigid laryngoscopy picture

of subject with voice change on post op day 3.

Pic 2 :

Stroboscopic picture of Early Left Vocal cord palsy of the same

subject who was normal onRigid Laryngoscopy.

Pic 3 : Gottic closure pattern in various phases as seen on Video

Laryngeal Stroboscopy

DISCUSSION:

The normal human eye can see only five images per

second. However, stroboscopy allows the eye to see the high

frequency vibration of the vocal folds by intermittent flash

synchronized with the phonation frequency (Talbot’s law). It

is therefore an optical phenomenon that captures the

fragments of complete movement9. Reported rates for

Recurrent Laryngeal Nerve Palsy with identification of the nerve

are 0.9%-4.7% for temporary, and 0- 1.7% for permanent palsy.

Rates of paralysis do not increase with the type of operation,

being similar to total and less than total thyroidectomy.8.10, 11
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Recurrent Laryngeal Nerve Palsy can be complete or

incomplete. A complete paralysis is that in which all the motor

units of the nerve, as in the case of the surgical section, are

affected. In incomplete paralysis, some of the motor units in

the nerve are affected, as in mechanical pressure, straining of

the nerve, or heat damage from thermocauterisation during

thyroidectomy.

In complete paralysis the vocal fold is immobile and has

no muscle tone.  The glottis does not close completely. The

movements of the vocal folds are asymmetrical. The mucosal

wave is absent or reduced in the paralytic vocal fold.

In incomplete paralysis, the vocal fold is slightly mobile

and has some muscular tone.  Glottic closure is better. The

mucosal wave is reduced in the affected fold and the bilateral

waves are asymmetrical.  Abnormalities in the vibratory pattern

become more apparent as the number of affected neurons

increases.

In Superior Laryngeal Nerve Palsy, Anterior glottis moves

to the affected side because of the tone of the unaffected

cricothyroid muscle.  The mucosal wave is asymmetrical as the

wave is late in the affected fold.12 in our series, Preoperative

Video Laryngeal Stroboscopy and rigid telescopies were normal

in all patients. There were no false positive abnormalities. 4

subjects with incomplete Recurrent Laryngeal Nerve Palsy and

3 with Superior Laryngeal Nerve palsy had no symptoms. 4

cases of Superior Laryngeal Nerve palsy and 6 with incomplete

Recurrent Laryngeal Nerve palsy were not diagnosed by rigid

telescopy of larynx. These were subsequently diagnosed on

Video Laryngeal Stroboscopy post operatively. In the evaluation

on the third postoperative day, rigid telescopy showed

abnormalities of movement in the vocal cords resembling vocal

cord palsy in 16 out of 26 patients .Video Laryngeal Stroboscopy

on the second postoperative day diagnosed the 4 Superior

Laryngeal Nerve palsy (which looked normal on rigid telescopy

of larynx), 8 incomplete inferior laryngeal nerve palsies , and

three complete inferior laryngeal nerve palsy (patients with

the injured recurrent nerve),in those 26 patients with vocal

disturbances. Thus incomplete Recurrent Laryngeal Nerve

palsies and two laryngeal injuries were found only by Video

Laryngeal Stroboscopy and they were all asymptomtic. The

present study highlights the efficiency of Video Laryngeal

Stroboscopy in the early diagnosis of nerve palsies. At the end

of first month, only patients with a cut nerve still had a weak

voice. Video Laryngeal Stroboscopy and laryngoscopy showed

that the right vocal cord was adducted medially and the left

cord also hyper adducted to compensate for the right. The

other 16 patients with symptoms had complete relief of their

vocal disturbances. The Video Laryngeal Stroboscopy and

laryngoscopy of those patients at one month were within

normal limits. Incomplete paralysis of the Recurrent Laryngeal

Nerve with a small number of affected neurons causes little

abnormality in the movement of the vocal fold, which can be

asymptomatic, and can easily be missed rigid laryngoscopy.

Asymmetrical mucosal waves seen on Video Laryngeal

Stroboscopy provide the diagnosis. Nevertheless, 6 of our

patients who had incomplete paralysis on Video Laryngeal

Stroboscopy had insignificant findings on rigid telescopy. The

displacement of the anterior glottis occurs in severe cases of

Superior Laryngeal Nerve paralysis. Asymmetry in the mucosal

wave is the only finding in mild cases. Rigid telescopy of larynx

was normal in 4 patients who had incomplete Superior

Laryngeal Nerve paralysis on Video Laryngeal Stroboscopy.

However, it is not possible to differentiate between complete

and incomplete paralysis, so as to assess the prognosis.

Recurrent Laryngeal Nerve Palsy was temporary in those with

incomplete palsy on Video Laryngeal Stroboscopy, but was

permanent in the one with complete palsy on Video Laryngeal

Stroboscopy. Video Laryngeal Stroboscopy was successful not

only in the diagnosis of vocal disturbance after thyroidectomy,

but also in assessing the outcome of the injury to the Recurrent

Laryngeal Nerve Palsy.

Incomplete paralysis of the Recurrent Laryngeal Nerve

on Video Laryngeal Stroboscopy means neuropraxia that is, a

temporary and reversible block of nerve conduction. Complete

paralysis of the Recurrent Laryngeal Nerve means neurotmesis

or axonotmesis, in which some regeneration may occur, but

complete recovery cannot be expected. Rigid telescopy of

larynx and Video Laryngeal Stroboscopy are useful in routine

postoperative use for diagnosis of nerve palsies and, cases of

neuropraxic injury may be misdiagnosed or undiagnosed with

rigid telescopy of larynx .Video Laryngeal Stroboscopy has

certain obvious advantages when compared with a rigid

telescopic examination of larynx, both in differential diagnosis

of the vocal disturbances and in the prediction of the outcome

of the paralysis. Hence routine usage of Video Laryngeal

Stroboscopy, especially postoperative should be done in

thyroidectomies and in cases with abnormalities of the voice,

or damage seen on indirect laryngoscopy, rigid telescopy or

both.

CONCLUSION

Laryngeal stroboscopy is a useful tool in evaluation of

patients with suspected laryngeal paralysis.  Paralysis of

Superior Laryngeal Nerve, Recurrent Laryngeal Nerve or both

results in asymmetric vocal cord vibration that is easily

identified by even inexperienced observers.  The mucosal wave

has a greater velocity and further travels along the mucosa on

the normal vocal fold.  The probable cause for these vibratory

findings is the reduced stiffness in the paralyzed cord, which

reduces the velocity and extent of the travelling mucosal wave.

Stroboscopy can reliably identify the abnormal vibratory
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pattern in an otherwise normal indirect laryngoscopy and rigid

telescopy of larynx.  Our experience suggests stroboscopy

cannot reliably distinguish Recurrent Laryngeal Nerve paralysis

from vagal paralysis.  Studies are being planned in canine model

to better quantify the travelling wave findings in laryngeal

paralysis.

BIBLIOGRAPHY

1. Mortensen M, Woo P. High-speed imaging used to detect

vocal fold paresis: a case report. Ann Otol Rhinol Laryngol.

2008 Sep. 117(9):684-7.

2. Echternach M, Arndt S, Zander MF, Richter B. [Voice

diagnostics in professional sopranos: application of the

protocol of the European Laryngological Society (ELS)].

HNO. 2009 Mar. 57(3):266-72

3. Low C, Young P, Webb CJ, et al. A simple and reliable

predictor for an adequate laryngeal view with rigid Page

| 80 endoscopic laryngoscopy. Otolaryngol Head Neck

Surg. 2005 Feb. 132(2):244-6.

4. Standring S. The Anatomical Basis of Clinical Practice.

Gray’s Anatomy. 40th. Philadelphia: Churchill Livingstone;

2008.

5. Merati AL, Bielamowicz SA. Textbook of Laryngology. San

Diego: Plural Publishing Inc; 2006

6. Randolph GW. Surgical anatomy of the recurrent laryngeal

nerve. Randolph GW, ed. Surgery of the Thyroid and

Parathyroid Glands. Philadelphia, Pa: Elsevier Science;

2002. 300-42

7. Cernea CR, Ferraz AR, Nishio S, Dutra A Jr, Hojaij FC, dos

Santos LR. Surgical anatomy of the external branch of the

superior laryngeal nerve. Head Neck. 1992 Sep-Oct.

14(5):380-3.

8. Pederson WC, Johnson CL, Gaskill HV, et al. Operative

managemrnt of thyroid disease. American Journal of Surg

1984;148:350-52

9. Harness JK,Funk L,Thompson NW,etal. Total

thyroidectomy: Complications and technique. World J surg

1986;10:781-86

10. Patwardhan N, Cataldo T, Braverman LE. Surgical

management of the patient with papillary cancer. Surg

Clin North America 1995;120:475-77

11. Rice DH. Laryngeal reinnervation. Laryngoscope

1982;92:1049-59

12. Sercarz.JA, Berke GS,Geratt BR, et al. Videostroboscopy

of human vocal fold paralysis. Ann Otol Rhinol Laryngol

1992;101:567-77

How to cite this article : Dheeraj Kondamudi , Apoorva

Reddy N, Asheesh Dora Ghanpur, Balakrishnan R.

Perspectives in Medical Research 2019; 7(2):62-66

Sources of Support: Nil,Conflict of interest:None declared



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


