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l{ajor Di agnost i c l{ethods
tg##ffibffii*

. Endoscopy / Videonasendoscopy nfiH

o Radiography / Videofluoroscopy

ffiNf#&+ / x&a#*&
. Nasoretry H#it

)ther Procedures (l{ainLy Research)
Hfilbffin# ewHfwfr)

. Pressure Flor/Aerodynrics E/J-1fi/tAilh+*,

. Accelermtry fAtflt

. Phototransduction t)h*

. UltrasqdtruF*

. Acoustic rlnalysis F+rlffi

. Strain Crauge *fiif

. Hr as*fr

. Force )r+*

. ff lttgEl

z'l



Vi deonasendoscopy frflEt

Corponents H#,

l. Yiering lens tf,
2- Fiberoptic insertion

tube ,b$tr*
3. Light sormse )tX
4. Eyepiece attached to a

aarera i[*SRfitt
(Orlglnrl tfurr fionr Pctarm-Fehone cf .t)

Videonasendoscopy frffiffi

. Inserting through
riddle reatus

l +#rEffiA
- Good field of vier,

avoiding interference
of velun

RTr&ffi
(OriSiml tlgure from Courtesy Mrchldr Inc.)

Videonasendoscopy frffiffi
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Videonasendoscopy frffiffi

. Speech sanple for nasendoscopy:

Ffiffi&AHTESf*f:
- Ask the patient to produce standard

sentences

FIF#i*ffiIE€ ffiSffiS)
. ( She rore blue shoes. t

. (' 
Coca-cola is gmd. t

* Count I to l0

,t-ilsJ+

Vi deonasendoscopy

. Coronal ffitRmA
- lbinly movenent

of velum

TgEfrFffiffiEd

(Original figure frorn S'inkelstein et al.)

trffiffi
' c l c l rE  

?Ar t f l r  !  A l lA l .  s t l ^ t l  i

coror*. {@ 
I

U I Patterns oi Yelophar-vngeai elosure

ry Erhwl'.+-+.- I

Videonasendoscopy frffiffi

TTT | = Pancrnl o1-.ve-roFrrryngcar crtruFc

Iainly redial wmnt
of later:al pharyngpal
ral ls

I T'f I t -J *Feryfisra+*otadr
f t { l  t  f  . }  k -  lE* i  

L  < t ' l '+ '

*S:gf;F.'#fii 
"(Origfnd frgurc fiom Finkelrtoin ot rt)
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Videonasendoscopy frffiffi

Circular 4fiHe
- Iovenent of velun, and

laterral pharynseal ral ls

*f?fllEfi&*Ff€'fir

lliitliffi.ffi (Orlglnrl tlgurc firm X'lnkclstein et al)
* ; . r r e - i a ; u k r a - - -

Patterns of velophrryryed closure

F'!Em€-*4

cotqa L
tlrH r€tlrr.
itotcEr 03

la rE l r r  la l ! . t-Tf -

Petterns of velopharyngeal closure

FHme*4
. Circular rith Passavant's ridge

AfrR*OTIFfiHA
- Ioverent of velu ard lateral

pharmgeal ralls, rith
prorxlunced roverent of
posterior pharyrEeal rall-

ftFflqilSrtF€.Ar FqF&
6$HstrA

lL;tlC I ul FrE.td.-. r *' rtil-rEa

ratr r**lt.t. tla, rJ, tF J* i*qd*

;;; -;*;b*a'6{."*i-'...rr (Originel figure fitm Finhelstein et al.)

Videonasendoscopy trffiffi
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Yideonasendoscopy trffiffi

. Advantages fi,fi:
- Direct observation of the veltu and

pharyngeal ualls during speech, including
mverent of the lateral pharyngeal ralls

H&n*Jiltrr'1frFfl fi&, 8ffirEf,&fi$Ea
- No exposure to radiation

frfrht4;tu#

Videonasendoscopy frffiffi

. Disadvantages frA:
- Invasiveness

EAfr*fF
- Difficulty of application in young

children
xEDttrH+4tf;$lLH

- Subjective interpretat ion

*,AffJffi
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X-ray assessment X4f&A

. Radiography (still imaee)

il$Jffi,H
Lateral still radiography

flf&t#x&nh
. Videofluoroscopy (rction image)

x4A#*&

Lateral Sti I I Radiography

frtffiffi#x&ffifr

Taken at rest (velun at rest position)

flr.B&FH (ftF4t+tFB&)

Taken during a sustained /s/
(velun lifted nost sienificantty)

W*X./s/# FlF,h (ftFl€f;t$.#)

Lateral Still
Radiography

fr{ffi##
x4St,H
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l. Tight VP scnl
trHF#&ffia

2. VP closure with 2mm
c.ontrc{

trH€'z€*fr#
3. Touch closurc

trfi&iluffi#
4. \aP space lccs then 2mn

trryFlH<zmm
5, \IP spac! greeter thsn 2mm

Origtnal ligure frcm Enemark) trffilElffi>€2mm

Lateral St i I I Radiography
frnffiffi#xffiffi,tr

VPI and selecting treatnent

trHfrAgrffiT+5ihf At&#
Heasure the gap betreen the posterior
pharyngeal vall and velum

t{8fttrs'Jqtr&fitffiH
(2s: behavior treatrent
(2rr: trhlftf i

- )=2n: secondary cleft surgery

)=2rr: :SJFA+,fi

Lateral St i I I Radiography

frLffiffi#x&ffi,tr
o Advantages tt,fi:

- Direct observation of the VP nechanisn

.H*tnxEHfrl#thffi
- Easy to obtain

*{flHtr
- Quantifiable

ilEq€{t

7l



. -.1.----_-:--.t.-_-

:. ffiffi$tu:;--
{Original figure from Enemarkl ffiffifrtlffi>lmnr

Lateral St i I I Radiography
Ntlfrtffi#xefiffiji'

Vi- , l  and sclect ing t realment

ltrrw rrj*j;}fiErf,+ r; ffi+i,fit&+f
Mcasur-c tht :  g i lp betreen l i le  ; r r , is ter i r l r '
pliar yrtg*a l qra I l. iurd vr: l uni

tirl h't ttlHFJ rH fi l* ffi ffi',4
-  (2nn:  bchav  i< i r  t .  n r : i l tncn  I

(Zrn:  f r / l f , i l i
' -  ) , .Znn :  seconda, ry  c  l c  I  t  r iu rgcr  y

), '  2nn: . j f jH4rI,f / i

Lateral St iI I Radiography

fr!fifrlrfif#x#ffiff
.  Advantages 'fA*i:

*  Direct  observat ion cf  the YP mechanism

r1i f* frl, H H r$q hJ f ri fiiE
- llasy to obt ai n

*ft,ffiJ{t
*  Quant i f iable

il{ ft i'J ff:'ft
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Lateral St i I I Radiography
Mffiffi#Xffiffi,tr

o Disadvantage frH:
-2-D inase -Wffi&
-Static imase W#V&
- Exposure to radiation

HSlfr&6

Vi deofluoroscopy
x#il#frffi

o Fluoroscopic images are obtained
nith a camera and recorded on
vi deotalle.

. x*dr# *AH rn FE ffi4rfrt ffi $l W&H*
&trJfrfriil*T*"

Yideofluoroscopy
x&il#*&

. Advantages tEA:
- l{otion inage during speech
iH,if;rf0tdr#V&

- Can be applied in young children
T{H+qilL

. Di sadvantages *A :
- Exposure to radiation
afftr&a
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Nasoneter H#it

Nasometer is a microcornputer-based
acoustic instrument designed for use
in assessment and treatment of
patient,s wi th nasal i ty problems.

fF J'if fitffitHfr.F# F H ffi rR m "

z9



Nasoneter B#it

. 'Nasalance' = [nasal/ (nasal + oral) ] * 100

Sg:F = l#ffi./ (FH+trH)FgEl * loo

- Nasalance score siefrificantly greater than
scut-offt score Eay inply hypernasality.

HgIffiH€HFE6TIHH*"

Nasoneter H#it

. *cut-offt nasalance scores vary
across centers.

trH'€ H F frttrlE ffi *+ in f' +,t1. f,[F "
- Ihlston et al. (1991) 3n
- tlardin et al. (1992) 26$
- Iatterson et al. (1996) Zn

Nasometer output

Mcrn Nsho€ Sorc- 24

iirt rrjolri\r,^ i:*r.,-_..^..; rri' 
j

L o o k  e s .  t h i s  b o o k  r i t h  $ r .  I t , s  r
t E o r y  a b o u t _ a  - z o o _ .  T h l t  i s  r h c F c -
D q a q s  9 0 . -  I o d a g  r l ' s  v c r g  c o l d  o u t
o - f  d o o r s ,  b u t  E  s c e  a  c l o u O  o v c r h c l d
L h t t ' s  a  p r c t t g  r h i r e  f l u f f g
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slar'e*gF
tlclora|.at filrt
\,brrn lZl t|ntlr I

{ a l . t 1 , 2 a c g

. ! r r . r # - . - ] x r o . . .

t|' l. |t.b,|fr rlolt ncE5|rp1 Gri (lfie tr. H l! ltoilr A. bt*do|Ttt

(ongiml fryure from lYrchtet J.M., Kuehn D.P., lveiss K.s.)

Nasoneter E#it

. Speech samples: ffigf+#

-"Zoan passage: no nasal Phonemes-

-"Zoan ffiI' FAFffitf

Correlation betveen nasalance score

and Perceived nasalitY

B##qB#tfrffifrrtrx-K

. Exact correlation coefficient varies across

studies (0. ZS or lover)

Hffi)

. 'Sold standard': perceptual assessment of

htpernasal ity.

sH#BAt *AffilE' ' *tfl,ffifrVffft

I
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Nasometer F#it

Advantages ttA3
- Instrurental asisessrent of oral/nasal

acoustic resonarrce balance

n/**x€,rfrfiq*fltrff|
- Non-invasiYeness

1FEAfrX#
Disadvantages *,fit

Indirect assessrent

lFl*iTff

r--- *'-.'__- i
I Aerodynanic l{easures E1eJ

rt##{E
Also naned as'kessure-Fl.or technique

xv'f,LLfi-ftffi&*

Speech is an aerodynanic event, neasurenent
of the air flors and air pressure
associated rith both nornal and disordered
speech production can be expected to
provide useful diagnosti c infornation.

!F. ifr i3- -+t^1'JrJt Yf'r,t,g.ati$#, iEj$ffEn,
,tr frf #'# u? it rt{ *t#lfftriE ffi g[{t nI U'h effi&
$a'ffixfit{#"K"

Aerodynanic lfeasures
*ftilrt#il{E

. Estination of 'the narroiest cross-
sectional areas of the velopharyngeal
port and of the nasal pathray.

ffi iftrB il fl F Hq,rH 0$ fi ,J'Ht ffi m fr .
. Determination of nasal coupling during

speech.

ilEintrffisH5FiEnqrftfi"
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Alrfl,o;r(tl)
and

resistance(R)
in the upper
vricat tract
-btrFu0$
TfiilFfi

6f,H

(OdgbdtLufr FIGgfE tot!' Airaonntl,tledrgd*str6tff)
fhom nnf.tl tD tb UPPGI vocrl tnct'

Aerdynafi c teasures *ftflJ,rt##E

(Origbd figure firm Bernthrl rnd Beulclmn)

zr}



cal ̂ u;Yaluatron o n3
Instrumental Assessment

HHW#AfiEnrffifr#ffi ffi

. Summary ,#,#,

-First, perceptually determine whether
a speech problem exists that might be
related to VPI.

H'fttr fr +.tLffitr0tirfl, amtft?5#
#5WHHIET+ffi,QATE#IEffi"

Clinical Evaluation of VP Function:
Instrumental Assessment

FtEmAgrtrAiffitr{sfii2.ffi

o grmmssy ,Sfft

- If there is, then perforn an
instrumental assessnent to
determine the specific nature and
degree of VP impairment.

frx.tr'a., #mtrff*$ffi&dDAffiE
FHHETAATfrffi,ffiF..H.

214



Clintcal Evaluatlon of YP Function:
Instrumental Assessment

EHWAUBEAT||fitrr*ffiVffi

o Sumnary ,S#t

- Results of the instrumental
assessnent then can be used to

euide the tYPe of treatnent
recqnnended.

flsfi&d'ffiHFnl#hfr#thft'*
ffrbt"
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