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Vybrane metody pro analyzu zvuku - hlasu
sejmutého mikrofonem

Spektralni analyza (viz predtim)
Zvukova spektrografie (sonagrafie)

Hlasové pole



Selected methods for analysis of voice registered
by a microphone

Spectral analysis (shown before)
Sound Spectrography (sonagraphy)
Voice Range Profile (phonetography)



ZVUKOVA SPEKTROGRAFIE (SONAGRAFIE)

Vyvinuta zhruba kolem roku 1940 v
Bellovych laboratofich v USA

Byla nazyvana ,viditelna fec¢” (,visible
speech®).

Zobrazuje frekvencni spektrum zvuku
(hlasu / feci) v Case. (V podstaté se
jedna o 3D spektralni analyzu)

Signal je analyzovan pomoci filtra s
nastavitelnou Sifkou propustného
pasma.

Je hodnocena intenzita signalu
(uroven v dB) v ruznych frekvencnich
pasmech a ta se zobrazi mirou
z€ernani.

Nyni je bézné dostupna na bazi FFT v
riznych pocitacovych softwarech pro
akusticka méreni.
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Fig. 7.27: Baken RJ, and Orlikoff RF: Clinical measurement of speech
and voice, San Diego, CA: Singular Publishing Group, 2000.



SOUND SPECTROGRAPHY (SONAGRAPHY)

Developed round 1940 v Bell
Laboratories in USA.

Traditionally called ,visible speech®.

It shows the frequency spectrum of
sound (voice/speech) in time. (In fact,
it is a 3D spectral analysis).

The signal has traditionally been
analyzed using flters with an
adjustable bandwith. Nowadays, it is
based on FFT (Fast Fourier
Transform) analysis and is commonly
available in many softwares.

It evaluates the signal intensity across
different frequency bands. The signal
intensity is displayed as a degree of
darkness. The more intense, the more
dark (black) is the display.

ROTATED SPECTROGRAM
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Fig. 7.27: Baken RJ, and Orlikoff RF: Clinical measurement of speech
and voice, San Diego, CA: Singular Publishing Group, 2000.



ZVUKOVA SPEKTROGRAFIE (SONAGRAFIE)

Vyvinuta zhruba kolem roku 1940 v Bellovych laboratofich v USA
Byla nazyvana ,viditelna fec¢” (,visible speech®).

Zobrazuje frekvenéni spektrum zvuku (hlasu / feci) v €ase. (V podstaté se jedna o 3D spektralni
analyzu)

Signal je analyzovan pomoci filtri s nastavitelnou Sifkou propustného pasma.
Je hodnocena intenzita signalu v riznych frekvencnich pasmech a ta se zobrazi mirou z€ernani.
Nyni je bézné dostupna na bazi FFT v riznych pocitacovych softwarech pro akusticka méreni.

2 typy spektrogramu:

a) uzkopasmovy

- Sifka propustného pasma Af filtrli je fadové
desitky hertzu,

- vhodny pro sledovani zmén zakladni frekvence
signalu

vysoke frekvencni rozliSeni Af, pomalé Casové
rozliSeni At

Time (sec)

b) Sirokopasmovy

- Sifka propustného pasma Af filtrl je fadové
stovky hertz(,

- vhodné pro zobrazovani formantud

- Rychlé ¢asoveé rozliSeni ale malé frekvencni
rozliSeni

- Objevuji se zde vertikalni ¢ary, které jsou
synchronizované s jednotlivymi periodami kmitu

Freq.(Hz)

Plati vztah mezi Casovym a frekvencnim
rozliSenim: At=1/ Af.

Svec, Obr. 2.1. Spektrogramy Geskych samohlasek [u], [0, [a:], [e], ;] (Cim lep$i/rychlejsi Gasové rozlideni, tim
Nahofre Gizkopasmovy spektrogram, dole Sirokopasmovy spektrogram. mensi/horsi frekveneni rozliSenti).

Tine (sec)



Freg ., (Hz)

Freg ., (Hz)

SOUND SPECTROGRAPHY (SONAGRAPHY)

Time (sec)

Svec (1996), Fig. 2.1. Spectrograms of the Czech vowels [u:], [07], [a:], [e:], [i]. At the
top: narrow-band spectrogram; at the bottom: broad-band spectrogram.

2 types of spectrograms:

a) narrow-band

- The filter bandwidth Af is dozen of
Hertz (less than 100 Hz),

- good for observing changes in
fundamental frequency

-Good (high) frequency resolution Af,
bad (slow) time resolution At

b) broad-band

- The filter bandwidth Afis in
hundreds of hertz,

- Good for observing formants

- Good (fast) time resolution bud bad
(small) frequency resolution

- Vertical bands occur here which are
synchronized with individual periods
of voice waveform.

There is an inverse relationship
between time and frequency
resolution: At=1/ Af.

(The better/faster the time
resolution. The worse/lower the
frequency resolution).



ZVUKOVA SPEKTROGRAFIE (SONAGRAFIE)

Terminologie:

Spektrografie = metoda pouzivajici spektra a spektrogramy

Spektrogram = graf, ktery zobrazuje spektrum signalu v Case

Zvukovy spektrogram = sonagram = graf, ktery zobrazuje spektrum zvuku v Case

Spektrograf = pristroj, ktery vytvari spektrogram



SOUND SPECTROGRAPHY (SONAGRAPHY)

Terminology:

Spectrography = the method using spectra and spectrograms

Spectrogram = graph showing the spectrum changes in time

Sound spectrogram = sonagram = graph showing the sound spectrum changes in time

Spectrograph = a device producing spectrograms



DEMONSTRACE
zvukova spektrografie

SOPRAN
VOCE VISTA,

PRAAT



DEMONSTRATION
sound spectrography

SOPRAN
VOCE VISTA,

PRAAT



Hlasoveé pole

Alternativni nazev je ,,Fonetogram* tento termin je ale kritizovan, nebot’
mylné evokuje spojitost s fonetikou

Anglické a némecké nazvy: Voice Range Profile (VRP), Phonetogram,
Phonogram, Stimmfeld.

Hlasové pole je graf ukazujici maximalni dynamicky rozsah hlasu v
zavislosti na frekvenci hlasu, a to od nejnizsich az do nejvyssich
frekvenci, které je €lovék schopen produkovat.

Poskytuje informaci o frekvenénim a dynamickém rozsahu individualniho
¢lovéka.

Je vyuzivano v klinické praxi pri foniatrickém vysetreni



Voice Range Profile (VRP)

Alternative name: ,,Phonetogram* (this term has been criticized as it
erroneously evokes connection with phonetics)

Other alternative names: Phonogram, Voice Field, Stimmfeld (German).

Voice range profile is a graph showing the maximum dynamic range of
voice along different frequencies, from the lowest to the highest
fundamental frequency the person can produce.

It provides information on frequency and dynamic range of voice.

It has been used as a part of a voice examination procedure by
phoniatricians or voice specialists



Hlasove pole (VRP) :

Ptiklad hlasového pole u individualniho Clovéka
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Voice Range Profile (VRP) :

An example of a VRP of an individual:
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Fig. : VRP taken from
http://www.audiologieboek.nl/niveau2/hfd10/beelden/10-4-3-5.gif



Dynamicky rozsah

HLASOVE POLE:
NEJDULEZITEJSIi PARAMETRY

HLASOVE POLE Friedrich & Dejonckere: ELS Protocol
Vzdalenost mikrofonu 30 cm Laryngo-Rhino-Otol 2005; 84: 744-752
db(A)
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Dynamic range

VOICE RANGE PROFILE:
THE MOST IMPORTANT PARAMETERS

VRP Friedrich & Dejonckere: ELS Protocol
Microphone distance 30 cm Laryngo-Rhino-Otol 2005; 84: 744-752
db(A)
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Vybraneé fyziologickée metody
pro analyzu hlasove funkce

Elektroglotografie
Fotoglotografie
Pneumotachografie

Maximalni fonacni cas



Selected physiologic methods for voice analysis

Electroglottography
Photoglottography

Pneumotachography (airflow
measurement)

Maximum phonation time



ELEKTROGLOTOGRAFIE (electroglotography, EGG)

- Metodu navrhnul P. Fabre (1957, 1958, 1961).
- V soucasnosti jedna z nejpouzivanéjSich neinvazivnich metod pro snimani kmitani hlasivek.

- Na kuzi kolem chrupavky stitné jsou postranach pfipevnény dvé elektrody do nichz je
privedeno velice slabé stfidavé napéti (zhruba 0.5 V tak, aby vysledny proud nepfekrocil 10 mA
a nedosahl prahu lidské vnimavosti) o vysoké frekvenci (podle druhu pfistroje v rozmezi od

300 kHz do nékolika megahertz().

- Otevirani a zavirani hlasivek méni elektricky odpor mezi elektrodami a moduluje proud
prochazejici pres hrtan.

- Obvykle jsou jesté z vysledného EGG signalu odfiltrovany nizkofrekvencéni slozky (které
odrazi dalSi déje, jez pfimo nesouvisi s kmity hlasivek — vétSinou celkové pohyby hrtanu).

- Nefiltrované a filtrované EGG signaly byvaji nékdy oznaovany jako Gx respektive Lx (Baken,
1992).

HRTAN

I Viysokofrekvenéni Elektricky I_I AM Esugnal (Gx)

oscilator obvod detektor

Automaticka
kontrola
intenzity

Svec, Obr. 2.7. Blokové schéma elektroglotografu. (Modifikovano podie
Bakena, 1992).

Epstein (2011) In: Handbook of Voice Assessments, eds Ma EPM
and Yiu EML. San Diego, CA: Plural Publishing, 2011.



Electroglotography, EGG

- Method invented by P. Fabre (1957, 1958, 1961).

- Currently one of the most widely used, non-invasive methods for detecting vibration of the
vocal folds.

- On the skin around the thyroid cartilage two electrodes are attached to which a very weak
voltage (AC, alternating) is applied (about 0.5 V so that the resulting current does not exceed
10 mA and is below the threshold of human perception). The voltage is alternating (AC) at high
frequency (depending on the device in the range from 300 kHz to few megahertz).

- Opening and closing of the vocal folds changes the electrical resistance between the
electrodes and modulates the current passing through the larynx.

- Usually, the resulting EGG signal gets high-pass filtered to get rid of the low-frequency
component (which reflect motion of other structures that are not directly related to the vibrations
of the vocal folds, but mostly reflect gross movements of the larynx).

- The unfiltered and filtered EGG signals are sometimes referred to as Gx, respectively Lx
(Baken, 1992).
. T e

HIGH
FREQUENCY ELECTRODE i .
O5CILLATOR CIRCUIT DETECTOR |

AUTOMATIC
HIGH - PASS
i FILT — Lx
CONTROL ER

FIG. 2. Block diagram of a typical electroglottograph.

From Epstein (2011) In: Handbook of Voice Assessments, eds Ma o R O/
EPM and Yiu EML. San Diego, CA: Plural Publishing, 2011. From Baken RJ. Electroglottography. J Voice 6: 98-110, 1992.



ELEKTROGLOTOGRAFIE (EGG)

Bylo zjisténo, Zze EGG signal koresponduje s kontaktni plochou hlasivek (and. vocal fold
contact area, Scherer, Druker & Titze, 1988; Hampala et al., 2015).

Na rozdil od mikrofonniho signalu se tvar EGG signalu témérf neméni se zménou samohlasek.

o max.
5 kontakt
O uzavirani otevirani
o O
-
£3 NN
o
[
S
EGG
X kontakt

Cas -
Obr. 2.8. EGG signal.

Priklady vyuziti:

Detekce kmitani hlasivek

Snadnéjsi urCovani frekvence kmitani hlasivek (jednodudsi nez ze slozitého mikrofonniho
signalu)

Detektor kmit hlasivek pro synchronizaci stroboskopického svétla pfi laryngostroboskopii
Jednoduché znazornéni pravidelnosti a nepravidelnosti kmitt hlasvek.

Priblizné urCovani procentualniho poméru mezi dobou otevieni a uzavreni hlasivek — indikuje
jak dlouho jsou hlasivky uzavifeny v ramci jedné periody kmitu.



ELECTROGLOTOGRAPHY (EGG)

It was found that the EGG signal corresponds to the vocal fold contact area (Scherer, Druker &
Titze, 1988; Hampala et al., 2015).

Unlike the microphone signal shape, EGG signal shape hardly changes at all when changing
vowels.

©
:T:’ max. contact

© contacting decontacting
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§ EGG min. contact
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>

Time =
Obr. 2.8. EGG signal.

Examples of use:
Detection of vocal fold vibration

Help in determining the frequency of oscillation of the vocal folds (simpler than using the
complex microphone signal)

Vocal fold oscillation detector for synchronizing strobe light for laryngostroboscopy
A simple display of regularities and irregularities of oscillation of vocal folds.

Approximate determination of the ratio between the contact and open phases of the vocal fold
vibration - indicates how long the vocal folds are in contact within an oscillation period



SYNCHRONIZACE AUDIO A EGG SIGNALU

EGG signal monitoruje kontaktni plochu hlasivek okamzité.
Zvuku ale trva urc€itou dobu nez dorazi od hlasivek k mikrofonu.

Mikrofonni signal je proto zpozdén za EGG signalem.

Doba tohoto zpozZdéni je umérna rychlosti zvuku a vzdalenosti od hlasivek k mikrofonu.
Toto zpozdéni je vidét pfi simultannim zaznamu EGG a audia (viz obr).
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Obr: Miller & Schutte, 1999

Priklad: Pro vokalni trakt o délce

17.5 cm a mikrofon vzdaleny 5 cm od
ust je celkova vzdalenost 22.5 cm. Pfi
rychlosti zvuku 350 m/s to trva c. 0.65
ms nez zvuk dorazi od hlasivek k
mikrofonu.

K vybuzeni nejvétSiho rozkmitu tlaku
vzduchu (v audio signalu) dochazi v
momenté uzavreni hlasivek, ktery se
v EGG signalu objevi nahlym
narustem rozkmitu signalu.

Otazka: Obrazek ukazuje zpozdéni
0.86 ms. Jak daleko byl mikrofon od
ust v pfipadé délky vokalniho traktu
17.5 cm?



SYNCHRONIZING AUDIO AND EGG SIGNAL

EGG signal monitors the vocal fold contact area immediatelly.

For the sound, however, it takes some time to travel from the vocal folds to the microphone.
The microphone signal is therefore delayed behind the EGG signal.

This delay interval is proportional to the speed of sound and the distance from the vocal folds to

the microphone.

This delay is seen during simultaneous recording the sound and EGG signals (see Figure).
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Fig: Miller & Schutte, 1999

Example: Considering the vocal tract length of
17.5 cm and the 5 cm distance of the
microphone from your mouth, the total
distance is 22.5 cm. For the speed of sound
350 m/s, it takes c. 0.65 ms before the sound
travels the distance from the vocal folds to the
microphone.

The maximum excitation of the sound
pressure (the audio signal) occurs at the
moment of vocal fold closure — this is
indicated in the EGG waveform by a sudden
increase in the EGG signal value.

Q: The figure shows a delay of 0.86 ms. How
far was the microphone from the mouth
considering the vocal tract length of 17.5 cm?



DEMONSTRACE
simultanni zaznam audio a EGG signalu

VOCE VISTA

(shareware)

D. G. Miller



DEMONSTRATION
simultaneous recording of EGG and microphone
signals

VOCE VISTA

(software)

]

D. G. Miller




FOTOGLOTOGRAFIE (photoglottography, PGG)

- Metoda pro monitorovani zmeén velikosti Svec 1996, Obr. 2.9 a 2.10, e
hlasivkoveé stérbiny pfi fonaci.

- Jejim zakladatelem je Sonesson (1959).
- Doplrikova metoda k EGG.

- Na kizi pod hrtan se pfilozi zdroj svétla a nad
hlasivky za jazyk se se zavede svétlovod (nebo
fotocitliva burika).

- Pres tkan rozptylené svétlo (zejména Cervené
a infraCervené) prochazi pfes hlasivky ke
svétlovodu.

- Intenzita svétla je pfitom umeérna velikosti
plochy hlasové Stérbiny.

- Otevirani a zavirani hlasivkové Stérbiny
moduluje svéetelne zéFenl', ktere je svétlovodem Obr. 2.9. Princip Sonessonovy metody fotoglotografie (van den
vedeno do fotonasobice, a ten poskytuje Berg, 1962).

vysledny PGG signal (obr. 2.10).

- Metoda byva pouzivana pouze pro
experimentalni ucely, v klinické praxi se
neprosadila pro nepohodinost vidi pacientiim.

lo Ihe escilloscope

Intenzita

Cas  m—m

Obr. 2.10. Tlustrace PGG signalu. Ve fazi Z je hlasova Stérbina
uzaviena, intenzita zareni je konstantni. Ve fazi O (otevieni) je
intenzita signalu piimo umeérna plose otevieni hlasivkové stérbiny.



PHOTOGLOTTOGRAPHY (PGG)

- Method for monitoring the changes of glottal
area in phonation.

- It was invented by Sonesson (1959).
- A complementary method to EGG.

- A light source is inserted at the neck below
the larynx and a light sensor is put above the
vocal folds.

- The light is transmitted through the skin
(particularly the red and infrared light) and it
travels through the vocal folds to the light
sensor.

- The detected light intensity is proportional to
the glottal area (space between the vocal
folds).

- The opening and closing of glottis modulates
the amount of transmitted light. The detected
light intensity yields the resulting PGG signal
(Fig. 2.10).

- The method is mostly used in experiments, it
is not much used in clinical practice because it
is not as comfortable as the EGG.

Svec 1996, Obr. 2.9 a 2.10. /

Obr. 2.9. Princip Sonessonovy metody fotoglotografie (van den
Berg, 1962).

Intenzita

Obr. 2.10. Tlustrace PGG signalu. Ve fazi Z je hlasova Stérbina

uzaviena, intenzita zareni je konstantni. Ve fazi O (otevieni) je
intenzita signalu piimo umeérna plose otevieni hlasivkové stérbiny.



PNEUMOTACHOGRAFIE: snimani prutocného
mnozstvi vzduchu

Pratoéné mnozstvi vzduchu proslé hlasivkami za ¢asovou jednotku (neboli objemova rychlost — z
angl. ,Volume velocity“) je vyznamnym parametrem, jenZ podava (spole¢né s transglotickym tlakem)

informaci o impedanci hlasivek.

Pro méfeni objemové rychlosti vzduchu Ize pouzit mfizkovy pneumotachograf ve formé méfici
hlavice, ktera se na jednom konci obejme rty tak, Ze vesSkery vzduch vychazejici z ust proudi skrz ni

(viz obr. 2.3).

Pro pfesna méfeni je nutno zabezpecit, aby nosni otvor byl uzavien (napf. sevienim nosnich direk).
U béZnych normalnich fonaci je pritok vzduchu v rozmezi pfiblizné 100 — 400 ml/s (Schutte, 1980).

meérici
hlavice mrizka

snimac¢ ’ A
L vysledny signd

Svec 1996, Obr. 2.3. Snimani pritoéného mnozstvi vzduchu.

Mérici hlavice ma uvnitf mrizku, ktera
pusobi jako akusticka rezistance (R).
Pfi prichodu vzduchu hlavici vznikne
pred a za mfizkou rozdil tlakd (Ap),
ktery je pfimo umeérny objemové
rychlosti proudu vzduchu (U) podle
znamého vztahu

Ap=UseR

Rozdil tlaku je pfevadén na elektricky
signal diferencialnim tlakovym
snimacem. Aby bylo mozno méfit
objemovou rychlost vzduchu absolutnég,
provadi se pfed mérenim kalibrace
znamymi vzdusnym proudy (vétSinou o
fyziologickych hodnotach 100, 200 a
300 ml/s).



PNEUMOTACHOGRAPHY: registering the airflow rate

Air flow passed through the glottis per unit of time ("Volume velocity") is an important parameter
that provides (along with transglottal pressure) information about glottal impedance.

For measuring the airflow, one may use grid/mesh pneumotachograph measuring head. One
end is put in the mouth and enclosed by the lips, so that all the air coming from the mouth
enters the pnematochograph (see Fig. 2.3).

For accurate measurements, it is necessary to ensure that also the nostrils are closed (e.g. by
clamping the nostrils).

In normal phonations, the airflow rates are usually between 100- 400 ml/s (Schutte 1980).
The measuring head has an internal grid,

which acts as an acoustic resistance (R).
When the air passes through, differential
pressure (Ap) is created before and behind the
grid, which is directly proportional to the
méfici volumetric air flow rate (U) according to the
hiavice M@ known relationship

Ap=UeR

The pressure difference is converted to
an electrical signal by a differential
pressure transducer. To measure the
_snimee .~ ey Siia volume velocity of air accurately,

calibration is performed by measuring
the known air streams (usually in

Svec 1996, Obr. 2.3. Snimani pritoéného mnozstvi vzduchu. human physiological values 100, 200
and 300 ml/s) and relating them to the
electric signal from the transducer.



MAXIMALNI FONACNI CAS

(MAXIMUM PHONATION TIME - MPT)

- Kvantifikuje spotfebu vzduchu pfi fonaci
- Velmi jednoduchy fyziologicky aerodynamicky parametr

- Velmi jednoduse méritelny — pouze vtefinoveé hodinky jsou
potreba

-Zhluboka se nadechnete a reknéte [a:] co nejdéle jste schopni”
Normalni hodnoty (Hirano 1981):

MPT bezné pres 15 s u dospélych
MPT pod 10 s je povazovano za patologické

Hirano M. Clinical examination of voice. Wien, Austria: Springer-Verlag, 1981.



MAXIMUM PHONATION TIME - MPT

- Quantifies the air consumption in phonation
- Very simple physiologic-aerodynamic parameter
Easily measurable — only a stop watch is needed

,lake a deep breath and say [a:] for as long as you can”
Normal values (Hirano 1981):

MPT normally over 15 s in adults
MPT below 10 s is considered pathologic

Hirano M. Clinical examination of voice. Wien, Austria: Springer-Verlag, 1981.



LARYNGOSKOPICKE METODY -
metody umoznujici pohled na hrtan a hlasivky

Laryngoskopie
Strobolaryngoskopie
Videolaryngoskopie
Strobovideolaryngoskopie
Vysokorychlostni videolaryngoskopie
Fotokymografie

Videokymografie



LARYNGOSCOPIC METHODS -
methods allowing visualization of the larynx and
of the vocal folds

Laryngoscopy (laryngeal endoscopy)
Strobolaryngoscopy (laryngeal stroboscopy)
Videolaryngoscopy (laryngeal videoendoscopy)
Strobovideolaryngoscopy (laryngeal video stroboscopy)

High-speed videolaryngoscopy (laryngeal high-speed
videoendoscopy)

Photokymography
Videokymography



LARYNGOSKOPIE

Zakladni Iékarska metoda vySetreni hrtanu.

Zaklad této metody polozil kolem roku 1855
zpévak Manuel Garcia vynalezem

laryngoskopického zrcatka (ZRCATKOVA
LARYNGOSKOPIE).

O rozsireni pouzivani laryngoskopického
zrcatka se vyznamné zaslouzil v druhé

poloviné 19. stoleti Iékar ceského plivodu J. N.

Cermak.

V roce 1878 pouzil Oertel stroboskopické
svétlo pro zviditelnéni kmitl hlasivek. Tato

metoda se nazyva STROBOLARYNGOSKOPIE.

Moderni rozvoj laryngoskopie nastal v
priblizné v 80. letech 20.stol. s procesem
nahrazovani laryngoskopického zrcatka
laryngoskopy (endoskopy).

Laryngoskopie snimana videokamerou se
nazyva VIDEOLARYNGOSKOPIE.

Videolaryngoskopie ve spojeni se
stroboskopickym svétlem se nazyva
STROBOVIDEOLARYNGOSKOPIE.

Svec 1996, Obr. 2.4

Obr. 2.4. Moderni laryngoskopické vybaveni (Hirano &
Bless, 1993). Sveétlo ze zdroje, které osvétluje hrtanovy
prostor, je vedeno optickym kabelem do laryngoskopu.
Opticka soustava laryngoskopu poskytuje obraz hrtanu,
ktery je registrovan videokamerou a prezentovan
na monitoru. K popsané laryngoskopické sestave byva
jeste s vyhodou piipojen videomagnetofon, ktery je
vyuzivan pro zaznam laryngoskopickych vySetreni.

From: Hirano M and Bless DM. Videostroboscopic examination of the larynx. San

Diego, California: Singular Publishing Group, 1993.



LARYNGOSCOPY (Laryngeal Endoscopy)

Basic method for examination of the larynx used in ENT and
phoniatric clinics.

The basis of this method was laid around 1855, by Manuel
Garcia’s (singer) who was the first person to observe his own
vocal folds in vivo using a laryngoscopic (originally dental)
mirror.

Laryngoscopic mirrors were brought to clinical ENT practice
in the second half of the 19th century by L. Tiirck (Vienna) and
particularly J.N. Cermak (Czech ENT working in Vienna and
Pest) who made significant improvements on the mirrors and
method of illumination of the larynx.

In 1878, Oertel for the first time used a strobe light to visualize
the vibrations of the vocal folds. This method is called
LARYNGEAL STROBOSCOPY OR STROBOLARYNGOSCOPY.

Modern development of laryngoscopy occurred approximately
in the 80s of the 20th century — laryngoscopic mirrors became
replaced by endoscopes (also called laryngoscopes) — the
method is called LARYNGEAL ENDOSCOPY and also
LARYNGOSCOPY - see Fig.2.4.

Laryngeal endoscopy with an attached video camera is called
LARYNGEAL VIDEOENDOSCOPY or VIDEOLARYNGOSCOPY.

Videolaryngoscopy together with a strobe light is called
STROBOVIDEOLARYNGOSCOPY or LARYNGEAL
STROBOVIDEOENDOSCOPY.

Svec 1996, Obr. 2.4

Obr. 2.4. Moderni laryngoskopické vybaveni (Hirano &
Bless, 1993). Svétlo ze zdroje, které osvetluje hrtanovy
prostor, je vedeno optickym kabelem do laryngoskopu.
Opticka soustava laryngoskopu poskytuje obraz hrtanu,
ktery je registrovan videokamerou a prezentovan
na monitoru. K popsané laryngoskopicke sestave byva
jeste s vyhodou piipojen videomagnetofon, ktery je
vyuzivan pro zaznam laryngoskopickych vysetieni.

From: Hirano M and Bless DM. Videostroboscopic examination of the larynx. San
Diego, California: Singular Publishing Group, 1993.



Pozorovani a interpretace kmitu hlasivek

Frekvence hlasivek se bézné pohybuje v rozmezi cca. 70-500 Hz u muzu a cca.
140-1000 Hz u zen, coz jsou frekvence lidskym okem nerozliSitelné.

Pozorovani kmitl hlasivek bylo poprvé umoznéno az s pouzitim stroboskopu
koncem 19. stoleti.

LARYNGOSKOPIE LARYNGOSKOPIE
Bez stroboskopického svétla: Se stroboskopickym svétlem:




Observation and interpretation of vocal fold vibrations

Frequency of vocal fold vibrations is normally in the range of approx. 70 to 500
Hz for men and approx. 140-1000 Hz for women. These frequencies are too fast

to be observed by human eye.

Observations of the vocal fold vibrations were made possible first by using the
strobe light at the end of 19th century.

LARYNGOSCOPY LARYNGOSCOPY
without stroboscopic light: with stroboscopic light:

b e

24, 06, D4
CETF 24, Db, D4
14:63: 28 14: &6 12

_ » .
4/




Pozorovani a interpretace kmitu hlasivek

Svec 1996, Obr. 2.5

A A A

STROBOSKORPIE:

Misto spojitého svétla se pouzivaji
stroboskopické zablesky.

Zablesky sveétla jsou synchronizovany

s kmity hlasivek a poté je frekvence ’
zableskl zpomalena asi o 1-2 Hz. To
zpusobi iluzi pomalého pohybu
hlasivek o frekvenci 1-2 kmity za
sekundu.

Figure 1-5. A train of pulses: (A) Synchronized flash
Pozn: problém nastava v pripads O
nepravidejnych kmit (chraptivy hlas apod.). image; and (8) When flash intervals occur at a slighdly fas-
Elzl;sz:(ze stroboskop synchronizovat s kmity ::u lf::em il:;:nr:t:o;ozr?ng;?;s along each pulse and
Tyto problémy pak fesi vysorychlostni Obr. 2.5. Princip stroboskopie (Hirano &

videolaryngoskopie a videokymografie. Bless, 1993).

Pro frekvenci iluzornich kmiti plati f, =

luzermi stroboskopu f hlasivek *



Observation and interpretation of vocal fold vibrations

Svec 1996, Obr. 2.5

N EEEEEEE
Stroboscopic flashes used instead of
continuous light.

The light flashes are synchronized with l ' ‘ 1 l l l l
vocal fold vibrations and then their , ‘ AN
frequency of flashes is slowed-down by % A

1-2 Hz. This causes an illusion of slow

vocal fold motion with the frequency of 1-
2 cycles per second.

Figure 1-5. A train of pulses: (A) Synchronized flash
intervals resultin the poine of illumination occurming at the
same point of each ¢ycle and an apparently motioniess

STROBOSCOPY:

Note: In case of irregular vibrations (hoarse

voices) there is a problem of synchronization of mage; and (B) When flash intervals occur at a slighely fas-

the stroboscope with the vocal fold vibrations. ter Ifatg. i"ummanoT progresses along exch pulse and
) . ) results in apparent siow moticn,

This problem is solved by high-speed | o _ .

videoendoscopy and videokymography. Obr. 2.5. Princip stroboskopie (Hirano &

Bless. 1993).

For the frequency of the illusory slowed-down vocal fold vibration it holds: fy,sory = fsirone = fuocal folds-



Pozorovani a interpretace kmitu hlasivek

Ll . Freq: -
Lar.yng,ealn.l strot’>oskop|e Amp:  85dB
spojena s videozazamem Phase: ---

je v souCasnosti
nejpouzivanéjsi klinickou
metodou sledovani kmitu
hlasivek.

Light: Xenon
Mode: Slow

Ezailoan

KBy Elemstrics =
Digital Strobe, odel 3200
[RID| 238 52ET

e kayel=metrics.cam

Kmity hlasivek jsou
pomérné slozité a
probihaji ve tfech
dimenzich

— horizontalné i vertikalné.

Tl I | | .‘J
STROBOSKOPICKY ZAZNAM KMITANI HLASIVEK

Kay Elemetrics Demo samples on Stroboscope



Observation and interpretation of vocal fold vibrations

Freq: -=-
Laryngeal stroboscopy Amp: 85 dB
with a video recording is Phase: - .o
currently the standard Light: Xenon
examination method in Mode: Slow
clinical practice of T
phoniatricians. KBy Elematrics 5

Digital Strobe, odel 3200

[RID| 238 52ET
e kayel=metrics.cam

The vocal fold vibrations
are quite complex and
exhibit both horizontal and
vertical movements.

lii I | . A
VOCAL FOLD VIBRATION IN STROBOSCOPY

Kay Elemetrics Demo samples on Stroboscope



FYZIOLOGICKE A PATOLOGICKE NALEZY V
LARYNGOSKOPII A LARYNGOSTROBOSKOPII

VySetfeni: doc.
MUDr. F. Sram, CSc.




PHYSIOLOGIC AND PATHOLOGIC FINDINGS
IN
LARYNGOSCOPY AND LARYNGO-STROBOSCOPY

Examinations by
F. Sram, MD, PhD




VIDEOLARYNGOSTROBOSKOPIE:

PROBLEMY:
Zobrazené kmity jsou iluzorni
Vyzaduje synchronizaci kmitani hlasivek se zablesky stroboskopu
Komplexni, nepravidelné kmity a rychlé déje (kaSel, hlasové zacCatky,
rejstrikové pfechody) nelze zobrazit!

RESENI:
Vysokorychlostni
videozaznam

Stroboskopické vyetteni, doc. MUDTF. F. Sram, CSc. Kay Pentax — high speed video demo samples



LARYNGEAL STROBOSCOPY:

PROBLEMS:
The displayed vibrations are illusory, not real
It requires synchronization of the vocal fold vibrations with stroboscopic
flashes
Complex, irregular and fast events (cough, voice onsets, register transitions)
cannot be shown!!!

SOLUTION:
High-speed video
recording

Stroboskopické vyetteni, doc. MUDT. F. Sram, CSc. Kay Pentax — high speed video demo samples



VYSOKORYCHLOSTNI
VIDEOLARYNGOSKOPIE (VFVL)

VYSOKORYCHLOSTNI FILM (1937):

(Bell Telephone Laboratories. High speed motion pictures of the
vocal cords, New York: Bureau of Publication, Bell Telephone
Laboratory, 1937.

P. Moore. Vocal fold movement during vocalization. Speech
Monographs 4:44-55, 1937.)

VYSOKORYCHLOSTNI VIDEO (DIGITALNI) (1986)

K. Honda, S. Kiritani, H. Imagawa, and H. Hirose. High-speed
digital recording of vocal fold vibrations using a solid-state image
sensor. In: Laryngeal function in phonation and respiration, edited
by T. Baer, C. Sasaki, and K. S. Harris, Boston/Toronto/San Diego:

A College-Hill Press, Little, Brown and Company, 1987, p. 485-491.

CR: -
Od r. 2005, v soucCasnosti vlastni VFVL asi 5 pracovist v CR



LARYNGEAL HIGH-SPEED
VIEDOENDOSCOPY (HSV)

HIGH-SPEED CINEMATROGRAPHY (FILM) - 1937:

Bell Telephone Laboratories. High speed motion pictures of the
vocal cords, New York: Bureau of Publication, Bell Telephone
Laboratory, 1937.

P. Moore. Vocal fold movement during vocalization. Speech
Monographs 4:44-55, 1937.

HIGH-SPEED VIDEO (DIGITAL) (1986)

K. Honda, S. Kiritani, H. Imagawa, and H. Hirose. High-speed
digital recording of vocal fold vibrations using a solid-state image
sensor. In: Laryngeal function in phonation and respiration, edited
by T. Baer, C. Sasaki, and K. S. Harris, Boston/Toronto/San Diego:

A College-Hill Press, Little, Brown and Company, 1987, p. 485-491.

CZ.
Since 2005, HSV is owned by c. 5 ENT institutes.



Pokroky ve vysokofrekvencni
videolaryngoskopii:
2000 2005 2007-2008

Kay Elemetrics

128x128 px
1000 snimkdu/s

Wittenberg a kol., R.Wolf

256x256 pX
4000 snimkuU/s

=\l B / Deliyski, Hillman a kol., Phantom,
téZz Kay Pentax (pfes 512x512 px a >8000 snimku/s)




Technical advancements in laryngeal HSV:

2000 2005 2007-2008

Kay Elemetrics

128x128 px
1000 frames/s

Wittenberg et al., R.Wolf

256x256 pX
4000 frames/s

=\l 8 / Deliyski, Hillman a kol., Phantom,
also Kay Pentax (over 512x512 px and >8000 frames/s)




Vybrané problemy s vysokorychlostni
videolaryngoskopii

Omezena doba zaznamu (2s — 4s) [max 32s]

Obrovska mnozstvi zaznamenavanych dat (100- 500 MB/s)
velmi rychle se zaplni harddisk

Casova naroénost piehravani:
10s VFV pfi 10 000 snimcich/s - trva pres 1 hod (400 x déle) pfi 25
snimcich/s

Neprakti¢nost vizualizaci snimek po snimku (pouziti kymografie)

Cena



Selected problems with laryngeal high-
speed videoendoscopy (HSV)

Limited recording duration (2s — 4s) [max 32s]

Huge amounts of recorded data (100- 500 MB/s)
The hard drives fill in quickly

Playback is time demanding:
10s HSV with 10 000 frames/s - takes over 1 hour to watch (400 x
longer) at standard rate of 25 frames/s

Frame-by-frame watching not practical (better to use kymography)

Cost



VIDEOKYMOGRAFIE:

Vyvinuta v r. 1994 v Groningenu, NL
(J. G. Svec and H. K. Schutte. Videokymography: high-speed line
scanning of vocal fold vibration. J.Voice 10 (2):201-205, 1996.)

Klinicky pouzita poprvé v Praze (doc. Sram, 1996)
Levnejsi varianta vysokorychlostniho videa

Vyuziva principu kymografickeho zobrazeni



VIDEOKYMOGRAPHY:

Developed in 1994 in Groningen, NL
(J. G. Svec and H. K. Schutte. Videokymography: high-speed line
scanning of vocal fold vibration. J.Voice 10 (2):201-205, 1996.)

First clinical use in Prague (doc. Sram, 1996)
Low-cost alternative to high-speed video

It explores the principle of kymographic imaging



KYMOGRAFICKE ZOBRAZENI:

Specialni metoda zobrazeni kmitu hlasivek

Kmity hlasivek jsou ukazany v jednom obrazku

Prvni takovou metodou byla FOTOKYMOGRAFIE
(pfedchudce a inspirace pro videokymografii)



KYMOGRAPHIC IMAGING:

Special method of imaging vocal fold vibrations

The vibrations are shown in a single image

First such method was PHOTOKYMOGRAPHY
(precedessor and inspiration for videokymography)



FOTOKYMOGRAFIE (PKG)

Prvni laryngoskopicka metoda vyuzivajici
kymografického zobrazeni: V. Gall et al. (1971)

Fotograficka kamera s
pohyblivou stérbinou ci

pohyblivym filmem

V.Gall (1971-1985)
M. Gross (1988)
H. J. Schultz-Coulon (1990)

METODA SE NEPROSADILA;
ZUSTALA VE FAZI PROTOTYPU

/

[

é\

\




PHOTOKYMOGRAPHY (PKG)
First laryngoscopic method using kymographic
imaging: V. Gall et al. (1971)

Photographic camera with |/"
a moving slit shutter or

a moving film

V.Gall (1971-1985)

/

M. Gross (1988)
H. J. Schultz-Coulon (1990)

|

L

/éﬁ\

\

THE METHOD WAS NOT ACCEPTED IN
CLINICAL PRACTICE AND REMAINED
IN APROTOTYPE STAGE



VIDEOKYMOGRAFIE (VKG) - Princip

Svec & Schutte, J.Voice, 1996

Upravena videokamera

Poskytuje dva typy obrazl: 1) standardni video a

2) vysokofrekvencni video snimané jen z jednoho vybraného radku
U 1. generace kamery se mezi témito obrazy se prepinalo noznim spinacem

STANDARDNI MOD VYSOKOFREKVENCNI MOD

vybrany
¥édek

/ cas

'

- —

000

- — X - X—

PAL TV standard: 50 snimku /s * 312.5 fadku / snimek = 15 625 radku / s
Prakticky dosazena frekvence snimani u 1.generace VKG kamery:
2" 15625 =7812.5fadku /s



VIDEOKYMOGRAPHY (VKG) - Principle

Svec & Schutte, J.Voice, 1996

Modified video camera

Provides two type of views: 1) standard video and

2) high-speed video from a single line
A foot pedal was used to switch between these views in the 1st camera generation

STANDARD VIEW HIGH-SPEED VIEW

Selected
line

/ Time

'

- —

- X —

PAL TV standard: 50 fields /s * 312.5 lines / field = 15 625 lines / s
Practically available image rate in 1st generation of VKG camera:
V2" 15625 =7812.5lines /s



VIDEOKYMOGRAFIE
(Svec & Schutte, J.Voice, 1996)

Specialni videokymograficka kamera

STANDARDNI obraz

VKG vysokofrekvenéni obraz

—

(leyoyswi °glL) swiy



VIDEOKYMOGRAPHY
(Svec & Schutte, J.Voice, 1996)

Special VKG camera

STANDARD image VKG high-speed image

—_—

(leyorsw gL ) swiny



The Laryngoscope
Lippincott Williams & Wilkins, Inc

© 2006 The American Laryngological, Lﬂf‘j}'ﬂgﬂﬂﬂﬂpﬂ? 116:1824 -1 823‘ 2006

Rhinological and Otological Society, Inc.

A New Generation Videokymography for
Routine Clinical Vocal Fold Examination

Qingjun Qiu, PhD; Harm K. Schutte, MD, PhD

2. GENERACE VKG KAMERY - rok 2006
Poskytuje oba dva typy obrazi zaroven.

PRIKLAD VYSETRENI :
muz, 30 let, bez hlasovych problémi




The Laryngoscope
Lippincott Williams & Wilkins, Inec.

© 2006 The American Laryngological, Lﬂf‘j‘}'ﬂgﬂSﬂﬂP'E-‘? 116:1824 _1823‘ 2006

Rhinological and Otological Society, Inc

A New Generation Videokymography for
Routine Clinical Vocal Fold Examination

Qingjun Qiu, PhD; Harm K. Schutte, MD, PhD

2nd GENERATION of VKG CAMERA -
year 2006
Both types of images simultaneously.

DEMONSTRATION EXAMPLE :
male, age 30, without voice problems




KYMOGRAFIE U DALSICH METOD:

Videokymografie jako inspirace a impuls
Od roku 1994

Kymografie u vysokorychlostni laryngoskopie (Wittenberg,
Deliyski,...)

Kymografie u videostroboskopie (Isogai, Sung, Nawka,...)



KYMOGRAPHY IN OTHER METHODS:

Videokymography served as an inspiration and impulse

Since 1994:

High-speed digital kymography (Wittenberg, Deliyski,...)

Kymography from stroboscopy — strobokymography (Isogai,
Sung, Nawka,...)



DEMONSTRACE:

Vytvoreni kymogramu z vysokofrekvencniho
videolaryngoskopickeho zaznamu

Program KIPS (Kay Pentax)



DEMONSTRATION:

Creating kymograms from high-speed video recordings

Program KIPS (Kay Pentax)



VYSOKOFREKVENCNI POCITACOVA KYMOGRAFIE:
HIGH-SPEED DIGITAL KYMOGRAPHY:

& kips - [Tom_fry_15fps.avi]
I" File Analwvsis View Setup MWindow  Help

Tova]mfm| |« || [ 20 o | @G| m||Em[F o [z][o]x| Oe]e]|®)

i gt & LLn=70 2

| PR R CEE 32320200 HE R R Rt ettt
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|

| . 0000s@@ |

i | | Set StartFrame L‘j """"" o |

I ~ SetEndFrame _'_'*} """"" 223 |

i .................... Gy w8 N AT W
P =R Execute ELE 5

Program KIPS (Kay Pentax)



STROBOKYMOGRAFIE /| STROBOKYMOGRAPHY

Kymogram vytvoren z videostroboskopického zaznamu:
Kymogram created from a videostroboscopic recording
Y. Isogai (1994, 1995,1996), M. Sung et al. (1999)

fﬂ_lnps [Dnmn_iﬂﬂ_ﬂl.ﬂ iml

Execute '

Program KIPS (Kay Pentax)



STROBOKYMOGRAFIE /| STROBOKYMOGRAPHY

Kymogram vytvoren z videostroboskopického zaznamu:
Kymogram created from a videostroboscopic recording
Y. Isogai (1994, 1995,1996), M. Sung et al. (1999)

il -

Problémy: artefakty v dusledku stroboskopie (iluzorni kmity)
Nepravidelné kmity nelze zobrazit!



STROBOKYMOGRAFIE /| STROBOKYMOGRAPHY

Kymogram vytvoren z videostroboskopického zaznamu:
Kymogram created from a videostroboscopic recording
Y. Isogai (1994, 1995,1996), M. Sung et al. (1999)

1 -

Problems: stroboscopic artifacts (illusory vibrations)
Irregular vibration cycles cannot be properly displayed!



OBRAZY RUZNYCH KYMOGRAFICKYCH METOD
(Kazda ma své vyhody i nevyhody)

Videostroboskopie: Videokymografie: Vysokorychlostni video:
STROBOKYMOGRAM VIDEOKYMOGRAM POCITACOVY KYMOGRAM

L€ € Qe eee

ROZDILY V KVALITE OBRAZU



IMAGES FROM DIFFERENT KYMOGRAPHIC METHODS

(Each of them offers both advantages and disadvantages)

Videostroboscopy: Videokymography: High-speed video:
STROBOKYMOGRAM VIDEOKYMOGRAM DIGITAL KYMOGRAM

E
E

-
il
R

e
=

L€ € Trreee

e
o

il E
DIFFERENCES IN IMAGE QUALITY



KYMOGRAFIE U TRi ZAKLADNICH
LARYNGOSKOPICKYCH SYSTEMU:

1) STROBOKYMOGRAFIE

2) (VYSOKORYCHLOSTNI) POCITACOVA KYMOGRAFIE

3) VIDEOKYMOGRAFIE

PRIMA KYMOGRAFIE: SPECIALNI KYMOGRAFICKA KAMERA



KYMOGRAPHY IN 3 BASIC
LARYNGOSCOPIC SYSTEMS:

1) STROBOKYMOGRAPHY

2) (HIGH-SPEED) DIGITAL KYMOGRAPHY

3) VIDEOKYMOGRAPHY

DIRECT KYMOGRAPHY: SPECIAL KYMOGRAPHIC CAMERA
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Frontalni rez hlasivkami béhem fonacniho cyklu

RIZAZSZNS
T V4. 4.%4%

.
Videokymografie /

vybrané misto

~t

1 - poCatek rozevirani spodni ¢asti glottis
2 - pocatek rozevirani horni ¢asti glottis
3 - spodni i horni &asti glottis se rozSifuji
4 - spodni ¢ast glottis maximalné otevi'ena
5 - horni ¢ast glottis maximalné oteviena,
spodni ¢ast glottis se zuzuje a spodni
okraje hlasivek jsou shora viditelné
6 - spodni i horni &asti glottis se zuzuji,
po povrchu hlasivek se §ifi sliznicni vina
7 - uzaver spodni ¢asti glottis
8 - uzaver horni ¢asti glottis

7
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Svec, Sram & Schutte, Otorinolaryngol. / Prague /,48, 1999, &.3, s. 155 - 162.
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Frontal section of the vocal folds during a phonatory cycle

AT E X

7 Z 7 % 4 ,g 7 ‘% Z
/ / / A
% “ o }E 7
i 7 % 7 %
Laryngostroboscopy

— e

Videokymography

chiosen line 'F‘
‘H—-.._t r:;

1]

2

1 - lower part of glottis starts to open

2 - upper part of glotlis starts to open

3 - lower and upper parts of glottis open

4 - lower part of glottis is maximally open,
upper par of glottis still opens

5 - lower parl of gloltis closes and is visible,
upper part of glottis is maximally open

6 - lower and upper parts of glottis close,
mucosal wave propagates on the surface

7 - lower part of glottis is closed

8 - upper part of glottis is closed

m o~ @ ik M o=

mucosal wave

M R s f

Fig. 4. Schematic illustration of the characteristic features of the normal vocal-fold vibration as
compared with stroboscopy and videokymography.

Svec, Sram & Schutte, Otorinolaryngol. / Prague /,48, 1999, &.3, s. 155 - 162.




} 3 §22/10, 185 1998 MHC Praha
Zdroj: Sram, Svec, Vydrova, Lékarskeé listy A '
3/2010: 9-12 (2010).

NORMALNI
HLASIVKY
/
NORMAL
VOCAL FOLDS




HLASIVKY U PORUCH HLASU

VOCAL FOLDS IN VOICE DISORDERS



3.1.4.2.

Hlasové uzliky (dg. hyperkineticka dysfonie, LPR)

s R asE | S66/57 8.9.03, MHC Praha  J.D. %1961 F

o Laryngitis chronica e = =

o LPR - Laryngo-faryngealni A B ..
reflux "

o DoporucCena konzervativni a
nasledne operacni IéCba,
reedukace hlasu a lécba LPR

P, S - - [ == " . - =

Mo e o | e E e g L S

S66/57



3.1.4.2.

Vocal nodules (dg. hyperkinetic dysphonia, LPR)

) g as S66/57 8.9.03, MHC Praha  J.D. *1961 F

o Chronic laryngitis [ = =

o LPR - Laryngo-pharyngeal A B .
reflux "

o Recommended: conservative
and then surgical treatment,
voice therapy lessons and
LPR treatment

ey i T, - . N E—iz =5 > oo

PSSy S o [ gt Ny

S66/57



Poéinajici uzliky na hlasivkach
(Dg. hyperkineticka dysfo?_ilg I;) nedomykavost hlasivek +

233011, 191993, MHC Praha M.5 *1975 F

o F, 24 let

o Zpevacka pop-music

o Doporucen hlasovy
pedagog

-
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3.1.4.2.

Vocal fold nodules at an initial stage
(Dg. hyperkinetic dysphonia + glottal insufficiency + LPR)

233011, 191993, MHC Praha M.5 *1975 F

o F,age 24

o POp-music singer
o Recommendation: voice
pedagogue therapy

lessons for better vocal
technique
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4.3.9.

Polyp vilevo + krevni vyron
Polyp on left + hematoma

. '|§
Zena, 25 let / Female, age 25 .,

3 25/19 [A], 8.10.1998. MHC Praha M.C. *1973 F

A s B

Hz: 175 —f0, 220 — a0, 260 — c1

s25119  Hz: 390 — g1/ 590 — d2



POLYP vpravo Zena, 36 let / Female, age 36 Qlé
SULCUS (podéina ryha) -
vievo

POLYP right
SULCUS (a furrow) left

I W - -.-._J
"q - -l e

*
o
i .

7

m
I.I I
[l
H""l
iy
LR
]
il
i
e

]l
TR
II-"I":

)

il i
.!I_:I:!%"L'
el I

=i
e T

:?:':h__:'..—

o

r‘;é:t-:

Svec JG: Tajemstvi hlasu, Univerzita Palackého v Olomouci, 2006



4.3.9.

Polyp prave hlasivky (Polypus pl.vocalis l.dx.)

O M, 46 let
o Chrapot 5 let, zhorSeni 2 mésice

o Mél fadu nadort perifernich nervd,
susp.neurofibromatosis, TU
n.acustici l.sin., v 15 letech operace s, 25 102000 unc praha LV *1954 1
TU michy AT

o Histologie: pyogenni granulom

o DoporuCeno: extirpace polypu,
dispenzarizace

S$43/66



4.3.9.

Polyp on right vocal fold (Polypus pl.vocalis l.dx.)

o M, age 46

o Hoarseness for 5 years, worsening
2 months ago

o Underwent number of tumors of
peripheral nerves, 3 43/66, 23.10.2000. MHC Praha LW *1954 M
susp.neurofibromatosis, TU A
n.acustici l.sin., at 15 y age surgery
of a tumor of his spinal cord

o Histology: pyogenous granuloma

o  Recommended: surgical removal of
the polyp, regular checkups

S$43/66



4.3.12.

Chronicky edém hlasivek
Reinkeho edéem (kurackeé hlasivky)

F, 63 let, koufri (20 denné)
Laryngotracheitis chronica S74/320.7.04 HV."M9%41F
V oSetrovani od 1962

GER, hyperkineticka dysfonie

Konzervativni léCba,
dispenzarizace, Wobenzym
(2001)

O O O O O

S74/3



4.3.12.

_Chronic vocal fold edema
Reinke’s edema (smoker’s vocal folds)

o F, age 63, smoker (20 per
day) S74/3 20.7.04 H.V.*1941F
Chronic laryngotracheitis

Investigated since 1962
LPR, hyperkinetic dysphonia

Conservative treatment,
regular checkups, Wobenzym
(2001)

O O O O

S74/3



REINKEHO EDEM Zena, 53 let / Female, age 53

HLASIVEK
(kuracke hlasivky)

REINKE’S EDEMA

(smoker’s vocal folds)

0

Svec JG: Tajemstvi hlasu, Univerzita Palackého v Olomouci, 2006



" JEDNOSTRANNA PORUCHA Hz: 275 — i1
INERVACE HRTANU VLEVO -

UNILATERAL VOCAL FOLD
PARALYSIS LEFT

o F, 55 let /age

o  STE pred 5,5 lety / thyroid gland surgery
9,5 yars ago

o Reedukace hlasu neuspésna /
unsuccesful voice therapy

Schutte, Svec & Sram, Laryngoscope 108(8): 1206-1210 (1998)

S2/2



6.5.

Carcionoma plicae vocalis l.dx. (T, N, M,)
Vocal fold carcinoma on the right (1r1 ﬂo NPO)

Zena, 60 let / Female, age 60
Laryngotracheitis chronica hyperplastica
Histologie: invasivné rostouci S50/52,MHC Praha G.L. *1941 F
dlazdicobunéény karcinom / Histology: A 5 . | B b
invasively growing carcinoma of squamous | 1 o
epithelium

Trvani dysfonie: 5 tydni / Dysphonia
duration: 5 weeks

Before radiotherapy

-

S§50/52



6.5.

Carcionoma plicae vocalis I.dx. gT N, M
Vocal fold carcinoma on the righ (1' \

cca 1 rok po radioterapii 70 Gy / c. 1 year after radiotherapy
K:

o D-F: nador zmizel, hlasivky kmitaji
v celém rozsahu, vpravo zkracena
amplituda a posun hrany / 565/116 22'7'0%?

o The carcinoma disappeared, Vocal
folds vibrate along the full length,
slightly reduced amplitude and
mucosal wave on the right

MHC Praha GL. *1941 F

b

556/116



ZAKLADNI POUCKY PECE O HLAS
- PRO ZAPAMATOVANI:

Chrapot muze byt pfiznakem nejen banalniho, ale i Zivot
ohrozujiciho onemocneni,

Premahani hlasu muze vést k poSkozeni hlasivek.

Nahle vznikly chrapot a bolest v krku signalizuji poranéeni
hlasivek. V takovém pripade je treba hlas setfit dokud bolest a
chrapot neustoupi.

Chrapot trvajici déle nez tfi tydny je dostateCnym duvodem k
navstéve odborneého lékare: laryngologa nebo foniatra.

DostateCny prisun tekutin pusobi preventivne proti poskozeni
hlasu. Alkohol a kofein ale vysusuiji sliznice a nebezpecCi
poskozeni hlasivek zvysuiji.

Koureni zvysuje riziko rakoviny hlasivek a hrtanu.



BASIC PRINCIPLES OF VOICE CARE
- TO REMEMBER:

Hoarseness may be a sign of a banal cold but also of a life-
endangering disease,

Overloading may damage the vocal folds.

Sudden hoarseness and throat pain are signs of vocal fold
injury or damage. If that happens, use your voice sparely until
the pain and hoarseness go away.

Hoarseness lasting over 2-3 weeks is a good reason to see a
specialist: ENT or phoniatrician.

Sufficient amount of fluid protects the vocal folds and voice.
Alcohol and coffein may dry the mucosa and increase the risk
of vocal fold injury.

Smoking increases the risk of laryngeal and vocal fold cancer.



KONEC DILU / END OF THE PART



