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The Value of Laryngeal The Value of Laryngeal 

StroboscopyStroboscopy

Provides information regardingProvides information regarding

●● Ability of system to achieve an efficient Ability of system to achieve an efficient 

prephonatory/nearly closed configurationprephonatory/nearly closed configuration

●● Pliability of the coverPliability of the cover●● Pliability of the coverPliability of the cover

●● Stroboscopy refers to the observation of vocal fold Stroboscopy refers to the observation of vocal fold 

vibratory characteristics and vibratory characteristics and not the observation of the observation of 

vocal fold abduction and adductionvocal fold abduction and adduction

Courey, 2006Courey, 2006



Laryngeal Stroboscopy:Laryngeal Stroboscopy:

Training for ProfessionalsTraining for Professionals

ØØ “Although specific experiences may differ among “Although specific experiences may differ among 

professionals, the interpretation and clinical use professionals, the interpretation and clinical use 

of laryngeal stroboscopy information in the of laryngeal stroboscopy information in the 

assessment and treatment of phonatory function assessment and treatment of phonatory function 

disorders is highly specialized and requires disorders is highly specialized and requires disorders is highly specialized and requires disorders is highly specialized and requires 

substantial training and knowledge beyond that substantial training and knowledge beyond that 

believed to be available in most graduate believed to be available in most graduate 

speechspeech--language pathology or laryngology language pathology or laryngology 

residency programs.”residency programs.”

-- Leonard, R.J. (1992). Use of laryngeal imaging procedures. Leonard, R.J. (1992). Use of laryngeal imaging procedures. Asha, 34Asha, 34, 270., 270.



Evaluation:Evaluation:

Instrumental AssessmentInstrumental Assessment

ØØ Ideally, both a rigid and flexible video Ideally, both a rigid and flexible video 
stroboscopy should be performedstroboscopy should be performed

ØØ Rigid endoscopy Rigid endoscopy –– looking for vocal fold looking for vocal fold 
edge/pliability/wave, glottic closure, open/close edge/pliability/wave, glottic closure, open/close edge/pliability/wave, glottic closure, open/close edge/pliability/wave, glottic closure, open/close 
phasephase

ØØ Flexible endoscopy Flexible endoscopy ------ looking for vocal fold looking for vocal fold 
parameters and supraglottic behavior during parameters and supraglottic behavior during 
actual speaking and singingactual speaking and singing

ØØ Sustained /i/ at Sustained /i/ at varied pitch and loudnessvaried pitch and loudness ––
essential to correct diagnosisessential to correct diagnosis

As for instrumental assessment, you ideally want both a rigid and flexible endoscopy.  Have the patient demonstrate their difficulty under endoscopy.  At our center we use flexible endoscopy both as an assessment and a biofeedback tool throughout therapy.



Digital vs. Fiberoptic Digital vs. Fiberoptic 

Flexible NasoendoscopyFlexible Nasoendoscopy



Rigid EndoscopeRigid Endoscope

ØØ Best image clarityBest image clarity

ØØ 7070°° or 90or 90°° angle lensangle lens

ØØ Hyperactive gag Hyperactive gag 

response may response may response may response may 

prevent use prevent use 

ØØ Often tension artifactOften tension artifact

ØØ Normal speech tasks Normal speech tasks 

not possiblenot possible



Performing EndoscopyPerforming Endoscopy

ØØ Topical anesthetic and Topical anesthetic and 

decongestantdecongestant

ØØ Either patient or examiner Either patient or examiner 

holds tongue w/ gauzeholds tongue w/ gauze

ØØ Scope inserted to the Scope inserted to the ØØ Scope inserted to the Scope inserted to the 

base of tongue and base of tongue and 

angled downwardangled downward

ØØ “Thinker” pose“Thinker” pose

ØØ Sustained /i/ at varied Sustained /i/ at varied 

pitch and loudnesspitch and loudness

http://www.kayelemetrics.com/Product%20Info/Strobe%20Systems/9295.htm

Upright, raise patient up to your shoulder level, uncross their legs and sit at 90 degreesThe thinker position, Big smileCatch breath and other techniques



Light Source Light Source -- HalogenHalogen
ØØ HalogenHalogen

ll SteadySteady

ll Continuous lightContinuous light

ll Allows clear visualization of Allows clear visualization of 

anatomical structuresanatomical structuresanatomical structuresanatomical structures

ØØ LimitationsLimitations

ll Vibratory behavior of the Vibratory behavior of the 

vocal folds cannot be seenvocal folds cannot be seen

The lighting of the strobe unit is achieved by two separate sources:A steady halogen light  and  a flashing xenon  light.The halogen light is a continuous light source that allows observation of the general appearance of the laryngeal structures.The steady or Halogen light does allows judgments on: static view of glottic closure pattern, supraglottic hyperfunction, mucous and the general appearance of the larynx.  Stroboscopic light is not necessary for these preliminary observations of the larynx.Because the HALOGEN light is a constant illumination  ----- the vocal cord edges will appear sharp during breathing but blurred during phonation.   



StroboscopyStroboscopy

ØØ Founded on Talbot’s Law (video)Founded on Talbot’s Law (video)

ØØ A contact microphone reads fundamental A contact microphone reads fundamental 
frequency (pitch)frequency (pitch)

ØØ Uses a flashing xenon light to sample Uses a flashing xenon light to sample ØØ Uses a flashing xenon light to sample Uses a flashing xenon light to sample 
many single points along multiple many single points along multiple 
waveforms in accordance with pitch waveforms in accordance with pitch 
produced by patientproduced by patient

ØØ Allows a locked or traveling image of the Allows a locked or traveling image of the 
foldsfolds

Thyroid lamina



Halogen vs. Xenon Light Halogen vs. Xenon Light 



StroboscopyStroboscopy

ØØ In traveling mode, In traveling mode, 

light flashes at light flashes at 

different points in the different points in the 

vibratory cycle vibratory cycle –– slow slow 

motion effectmotion effectmotion effectmotion effect

ØØ In locked mode, light In locked mode, light 

flashes at same point flashes at same point 

in each cycle in each cycle –– image image 

appears stillappears still



Locked/ Traveling ModesLocked/ Traveling Modes



Scope SelectionScope Selection

ØØ Rigid ExaminationRigid Examination
ll Ideal if close view of Ideal if close view of 

pathology is neededpathology is needed

ll Excellent for Excellent for 
evaluating vibratory evaluating vibratory 

ØØ Flexible ExaminationFlexible Examination
ll Offers a more natural Offers a more natural 

productionproduction

ll Allows observation of Allows observation of 
voice production voice production evaluating vibratory evaluating vibratory 

patternspatterns

ll May elicit abnormal May elicit abnormal 
muscular movement muscular movement 
secondary to unnatural secondary to unnatural 
positioningpositioning

voice production voice production 
during connected during connected 
speechspeech

ll Subject to intermittent Subject to intermittent 
changes in view as changes in view as 
patient alters position patient alters position 
of the velum, base of of the velum, base of 
tongue, or swallowstongue, or swallows



Stroboscopy Stroboscopy -- DisadvantagesDisadvantages

ØØ Representation of vibration Representation of vibration –– not actual not actual 
cyclecycle

ØØ TwoTwo--dimensionaldimensional

Superior surface view Superior surface view -- onlyonlyll Superior surface view Superior surface view -- onlyonly

ll Unable to evaluate lower lip region when Unable to evaluate lower lip region when 

upper lip region is closing or closedupper lip region is closing or closed

ØØ If patient is too dysphonic, pitch recording, If patient is too dysphonic, pitch recording, 
and therefore strobe, not possibleand therefore strobe, not possible



Normal Vibratory CharacteristicsNormal Vibratory Characteristics

ØØ A universal rating A universal rating 
system and/ or scale system and/ or scale 
does not existdoes not exist

ØØ Evaluation is Evaluation is 
subjective and subjective and 

ØØ Phase closurePhase closure

ØØ Amplitude Amplitude 

ØØ Mucosal waveMucosal wave

ØØ SymmetrySymmetry
subjective and subjective and 
dependent on the skill dependent on the skill 
of the examinerof the examiner

ØØ Videostroboscopic Videostroboscopic 
Examination of the Examination of the 
LarynxLarynx, M. Hirano and , M. Hirano and 
D. Bless, 1993, D. Bless, 1993, 
Singular PublishingSingular Publishing

SymmetrySymmetry

ØØ PeriodicityPeriodicity

ØØ Vertical plane Vertical plane 



SAV and SERFSAV and SERF

Stroboscopic Assessment of Voice (SAV) (Hirano, Bless)Stroboscopic Examination Rating Form (SERF) (Poburka)KayPentax computerized report system



Visual Perceptual JudgementsVisual Perceptual Judgements

ØØ Not vibratory characteristics, but simple Not vibratory characteristics, but simple 
observation of observation of 

ll Overall structural appearance of the larynx, Overall structural appearance of the larynx, 

including remarks on color, mucousincluding remarks on color, mucousincluding remarks on color, mucousincluding remarks on color, mucous

ll Symmetry and movement of arytenoidsSymmetry and movement of arytenoids

ll Vocal fold edge (smooth, rough, edema, Vocal fold edge (smooth, rough, edema, 

lesion, etc.)lesion, etc.)

ll Glottic closure patternGlottic closure pattern

ll Supraglottic hyperfunctionSupraglottic hyperfunction



Glottic Closure PatternGlottic Closure Pattern

ØØ CompleteComplete

ØØ IncompleteIncomplete

ØØ BowedBowed

ØØ HourglassHourglassØØ HourglassHourglass

ØØ Anterior gapAnterior gap

ØØ Posterior gapPosterior gap

ØØ Spindle gapSpindle gap



Supraglottic HyperfunctionSupraglottic Hyperfunction

(Muscle Tension Dysphonia)(Muscle Tension Dysphonia)



AmplitudeAmplitude

ØØ The extent of verticalThe extent of vertical--lateral excursion, the lateral excursion, the 
extent  of lateral displacement from extent  of lateral displacement from 
midlinemidline

ØØ R/L judged separatelyR/L judged separatelyØØ R/L judged separatelyR/L judged separately

ØØ Normal, mildNormal, mild--modmod--severely reduced, severely reduced, 
absentabsent

ØØ Presence of lesion, edema, stiffness, Presence of lesion, edema, stiffness, 
hyperfunction will affect amplitudehyperfunction will affect amplitude

ØØ The product of subglottic pressureThe product of subglottic pressure



AmplitudeAmplitude



Mucosal WaveMucosal Wave

ØØ The longitudinal flexibility of the fold, seen as a The longitudinal flexibility of the fold, seen as a 

traveling wave on vibrationtraveling wave on vibration

ØØ Absence of mucosal wave described as a “nonAbsence of mucosal wave described as a “non--

vibrating portion” or “adynamic segment”vibrating portion” or “adynamic segment”vibrating portion” or “adynamic segment”vibrating portion” or “adynamic segment”

ØØ May appear increased in cases of paresis/ May appear increased in cases of paresis/ 

paralysis secondary to flaccidityparalysis secondary to flaccidity

ØØ R/L judged separatelyR/L judged separately

ØØ Normal, mildNormal, mild--modmod--severely reduced, absentseverely reduced, absent



Mucosal WaveMucosal Wave



SymmetrySymmetry

ØØ Based on the degree to which the two Based on the degree to which the two 
folds appear as mirror images of one folds appear as mirror images of one 
anotheranother

ØØ Consider timing of opening, closing, Consider timing of opening, closing, ØØ Consider timing of opening, closing, Consider timing of opening, closing, 
approach to midline, excursion, etc.approach to midline, excursion, etc.

ØØ Symmetrical, sometimes, mostly, always Symmetrical, sometimes, mostly, always 
irregularirregular



SymmetrySymmetry



PeriodicityPeriodicity

ØØ The regularity of successive apparent The regularity of successive apparent 
cycles of vibrationcycles of vibration

ØØ Periodic vibration is uniform in time and Periodic vibration is uniform in time and 
amplitude, aperiodic is notamplitude, aperiodic is notamplitude, aperiodic is notamplitude, aperiodic is not

ØØ Periodicity reflected by a static image in Periodicity reflected by a static image in 
the “locked” modethe “locked” mode

ØØ Some application in diagnosis of SDSome application in diagnosis of SD



PeriodicityPeriodicity



Phase ClosurePhase Closure

ØØ Describes the ratio of open to closed Describes the ratio of open to closed 
phasephase

ØØ Open phase may be increased in cases of Open phase may be increased in cases of 
presbylarynx, glottal lesion, paralysispresbylarynx, glottal lesion, paralysispresbylarynx, glottal lesion, paralysispresbylarynx, glottal lesion, paralysis

ØØ Closed phase may be increased in cases Closed phase may be increased in cases 
of hyperfunctionof hyperfunction

ØØ Open phase or closed phase Open phase or closed phase 
predominates, mostly/ somewhat open or predominates, mostly/ somewhat open or 
closedclosed



Phase ClosurePhase Closure



Vertical Plane/ Phase DifferenceVertical Plane/ Phase Difference

ØØ Vocal folds should meet in the same Vocal folds should meet in the same 
horizontal planehorizontal plane

ØØ A vertical discrepancy affects upper lip/ A vertical discrepancy affects upper lip/ 
lower lip adduction, impacting other  lower lip adduction, impacting other  lower lip adduction, impacting other  lower lip adduction, impacting other  
vibratory characteristicsvibratory characteristics

ØØ Vertical plane may be affected by Vertical plane may be affected by 
paralysis, CA joint injuryparalysis, CA joint injury

ØØ Equal, right/ left lowerEqual, right/ left lower



Vertical Phase DifferenceVertical Phase Difference


