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Abatract : The purpese of this siudy i3 to diseuss the clinical usc of msoendoscopy examinalion of
the velopharynseal closare in patients with nusal speech and o describe the clinical implications of this
technigue, Three different patients with hypernasal speech, one with clefl palate, one with Fues ez Tross and
ane will mental pelardation, were stidicd \'l.'lUl:ilﬂITlLﬁEﬂﬁlinl:umpHLEIhEE throuph direct arsessment of the
velnpharyngenl elosure by naseendoscopy, An Qlympus Jasoendoscope model EMFP3 was used and the
Siriraj Speech Stimuli Resonatien Test (Manochiopinig & Chuangsuwnich 2I0L] was usid 23 a standard
speech sample, Afler an explunation and informed eonsent, 105 xvlocaine was sproyed into the nostel for
wpical anaesthesia, The first anthar pecfornied the nusoendoscopy, meanwhile the second author stimo-
lated the speech sample and velophoryageal function, The same procedre and condition was conducted to
gach subjoct in an opecating reont,  Uxeursion of the st palate and pharyngeal wall, completeness,
asymmetrical, leakage, adequacy, patterns of closwre weve observed during specch production, Descrip-
{ive analysis wis nsed, The vesults indicate that intelligible specch production depends eo u nnrmal
volophurymzeal closure mechanisrm. Abnoermol coupling of (he oral and nasal cavities of these
patlients are choracterized by hypernusnlity, nasal emivsion, imprecise speech prodoction wnd decrease
specch infensity. These typical signs of velopharyngeal insufficiency could be due to either structural
defed {cleft palate), physiclegicnl dysfunction (hearing losst or mental stulws (mental retardation),
Nasoendascopy provides u direct approach 1o visualize the velopharyngeal closure, This techmigue helps
clinicinms te distinguish between those paticnts wilh masal speech who appear to have the phvsiclogical
potential for satisTactory veloplaryngenl closure from those who do not. This disthicton is clinically
important hecanse of the marked dilference in the treatment, Furthermare, in paticols considerved for
pharyngeal Oap operativn, pre-nperative evaluation of the closure is ¥ital, In conclusion, hypernasal
apeech nlome is oot sign of velopharyapeal insulficiency from structural defect. Thus, a diagnosis is
sugpested to by made by the cranio-maxillo-facial tewm after complete evaluation, In achlition,
nasocnduseapy has been valuable in distinguishing different groups of patent as well as planning for
trentosennl.
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INTRODUCTION

Care for patients wher surgery ol clell palate
repair is a signilcant challeage e the Crapio-
Mixillo-Facial Team. Generally surgery Likss Une
form of pharyngeul ap surgecy anddor palaral Tengeh-
gning stigery, Which is aimed at improviog the akil-
ity of the velopharyngeal closure m funciion nor-
wallv, Althoogh the surgery iz successfol, o (urther
period of therepy is probably needed o correet
speech habils in some cases. Approximately 5% -
3RS of the cases with repaired clefl palae have
velophuryngeal dysTunction® . There are pao groops
ol progedires for asscasing velopharyngenl lunction:
indirect and dires =% Indivect procedores provida
information about velopharvogeal function, wiierens
direcr procedures enable the clinician oo vispalizz
the structures involwed in velophuryngeol clasure,
dlosl of the indirect procedoses, partienlarly non-
insteinenral mels for seroening velophoomeew clo-
surs, ure inexpensive wnd easy 1o wse, The availabla
indirect progedures are percepunl judgments'' ',
acoustic znalysie™ "7 und pressure-Clow assess.
penl = Wasaendoszopy=t-, multi-vicw cine £
video Huoroscopy™™ " ulicasound =™ compured 1o
mogiaphy (CTF* and magnetic resonance imag-
ing (MED hove been ulilioed 10 pzzess velopharyn-
geal funcrion diveetly. Among these, tao gold stan-
dard procedures Lor instrumental assessinent of
velophuryogeal [uncton are sasceidoscopy and
videalluornscog® =2, Both procedures are widely
accopted as state-of-the o tschnigues Gor the dicecy,
vigual assessiment of the welopharyngeal move-
et 2303

Mali-vigw videnfluwnroseopy provides the
viswalized motion pictune x-tuy of the veloplarenpgeal
vilve, 11 is a snphisticarcd wav of looking ol the
movement of the soft palate and pharyngzeal walls
during gpzech and i5 uzed when palatal problems arc
sugpected. Most of the hospitals i Thadund, this
multi-vicw videofluvoroscopy [or assessing
velophurengeal Donetics is not available hecanse nf
the high cose. Although itizs o painless procedurne, the
a-ray mechunism needed for adeguare viewing may
b frighrening for seme young chitdren. In addibon,
il b5 hilMicule e ohiain the acewrare acoal sites of
velophorynge closure ol inlerprel ceclain views'™,

They s1ill deenar have a standaed anifosmiry for the
megsurement znd reporting of the observations®.
Therelore, this procedurs requicss skilllul expert
aperate and inteeprec the resales.

The pasvendascopy was described 1n unal-
tempt o Bsscss velapharyngeal funeion in the lak
1960, Wasaeidoseops: 35 a thin libensptic rod with
adiameter of 2-4 millimerers. To peréorm the asscss-
el Lhs wbe is pasged through the rostoil into te
nasal caviry, afrer the sose las beenanestietized with
lezal wnesthetie. 'The procedure gives o dircet supe-
rior view of e welohorvngsal valve und sllows the
physician 1o dircody viswalize the stnociires in fhe
dyoumme stake, Mors specilically, U provides inlor-
mation an the anatomy and fuociion of rhe
veloplaryorenl vilve, pullern wnd closurs of the
valyz during speech, relative size &nd lozation of
veluphuryozeul pops, snd copsistency of movements.
Forthermare, movement of the specific componenis,
fupctivn ol the dotsum of the pesterior ongus dor-
ing spesch, and aoatommy ad luncton of the lurvn-
geal struciurcs are alao reviewsed. Three rvpes of
endoscopes are wvistlable: side-viewing cipid. side-
vicwing flaxible, and cnd-wicwing flaxihle. Mo
physicians prefer eod-view (exble scopes because
wll pepects of the velopharyngeal whe, inclwding the
larsiis i e patients with foree wdenuids, may be
examined. The whale mation s nor oply viewed
threctly during speech boc it alsn may he videotape
recorded, Tt bas supplonted veonstic und nusal emis-
sion echniques as the primary adjunclive assessoent
migunzs, Do of the muin clinicul applications nf
the nasnendoszopy iz 0 investigale velophacyomenl
inadesquacy condition. The obrained information
assists with decisions aboul (he management aod
Beptinenl such as Jormof surgecy. This procedure
renerally docs noc hore, Pk e ean B2 gneemfosble
ined il aoary be peorly tolerated in some childron Iess
feaie 190 yeacs ohl, 14 is secounted Tor one of the goeld
standards For wisualizaton, Beside (e simalac
benefil of the two gold srandard procedores
e idenllouro-scopy and nosoendoscopy) in asscss-
ing velopharyn-geal insuificiency,  nasoendoscopy
appears 10 he more gealable i Thailand than the
alher tethed due Lo some reasans such as its Tower
nnit cest.
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Velnpharyneeal insuffizicney 33 defined as
un inability to separare the arophuryns fenmethe na-
sopharynx, Velopharynpeal insutficiency cudi
tion" o pafers to any Lype of almormal velopharm-
aepl function within a broad groug of inadequecy
closures eiber feam structucal, reurngenic, poor balir
or funcrinnal onzin causes. Drysfenction accurs in
the surcounding structures ol the velophurengeal por
{i.2., soft pulate, posterior pharyngeal wall and
lateral phary ngeal wally, The soft palate in parlicular
camnnr cxtend eneigh to scal the nasal cavity frum
the moulls during speach, Thercfore, the patist has
aboormoal specch®™ such as hypernusal resonance!™ .
nasal cmizzion M Aftected parients tend e oo
pensitte for the Joss of velopharyngesl port closures
by pesitiontog e songue posteriody in the crophis
rvna. This resules in i Joes of tongue-to-alveolar con-
facr cansing cmissinn of thaeolar consonant produc
tion. As @ results they have improciss speech™ =19,
nusal substitutions'¥, compensatnry articuli-
tian ™22 gihilane distorfion (i.o., cennat fnrm
Ihculive sound. such s /=Y, increase sk for disor-
ders of phonatien™E, deerease speech Joudness*! and
shocl phrase'*! These sie common delects found in
clefl palule patients®. However, 1hase spoech Uiz
ders are alsa found in ather padents incliding thoss
writh hearing loss and mental rerardation.

T the clell palare patents, veeasionally the
palate after surpery may Be oo shan o may nol muve
very well from the previnos hubilual specch
bedvioues, When his happens, ar can escape inlu
1he nase when the padent s speaking. A slight sner:
ing noige an certain sounds enuld be heard or it may
muke all speech sound nazul. This @8 an indicaton
for re-eviluation velopharyngeal functivs,

Crenerully, paticnts with ¢left lip ard palive
have intelligence quotienis that fall within the aver-
age Tange® 7, The risk for delicils in inelligense
is increased 1 these with clef palate only, especially
when other coneemial anomulies are present. Cog-
nirive impairtoent can range fiom aspecitic limpbage
ar lesmning disable t severs meatal retardation. Con-
sequently, they bave poor speech production in rela-
fiom 1o their mental cuppeities as wiell ps gzoctoeal
defecrs. Ariculution defeets und resenation speech
disarders (meonsiaeney hypermasality or hyponasa-
latwe sppecehl} ame comman problems insuch cases,

Anather example of he patients who lend
o have hypernasul speech and articulaton disonders
arc thi ooes with iearing impaimnent. Hearing loss is
ancther common defect Ul ¢o-exist with lefl pul-
ate conditions*"=*, Paeors with cleft palule fuvee an
increazed incidence of middle eur disease and they
may also compromise hearing. Conseguently, they
have abaormal speceh delects

Since nastl spoach and muny clher specch
defects mentioned shove could Ba found in ditleren
valopharvopesl insufficiency condilions, diffencn-
tial duenosis is very imporlant foe the proper man-
agement. Usually a gold standard of sesessment will
ha selected Toe diffzrentinl diggnosis of the
vislaphiaryn-goal tunction aod planaing the reatmment,
C¥frenly nusoendoscapy is applicable most of the dme
[ many reasons.

- The puepnse of thiz stdy is o discuss the
climeal value of nascendoseopy examination in the
management of the velapharyngest insofficieney
Cound in 3 diffcrent pulients wirh nasal spescl and fo
deszribe clinical nplications of ths lechnique.

MATERIALS AND METHODS

Hulject

Thz velopharyngeal functivn of e post-
ppecati=e o el palate patents with hypernasal speec
were included in this study. The st case was a 12
vears 0ld girl whe has an oro-nasal fistla about 0.5
ceplimelers in diwmeter, The scoond case wis a |4
yeans old by who hias bilateral sensory-neoral heas-
ing loss al 4 level nf 33 dB, The third case was o 10
yeears old girl whe has mental returdation with an [0
nf 6, All were consalted by plastic surgeon for Jure
ther management cegarding to thetr velopharyngeal
inaduguusy resulting hypemasal speech problem, All
their demographic sod medical data wee shown io
Tahlz 1.

Material

1 Siudardized speech Test

Three standardizel specch tests were uscd
we elicit spech saple andfor evaluare specch of
cach subjects, These three tesls wene:

1.1 The Thai Ariculztion Test™ fov anicu-
Tation sl




ATIARTIN
T 54, il 12, Surmy 2505

ATalil Naseendoscope YNamamn

233 el s, AT0n wTuEkn TR

Table 1, Subject demegraphic and medical data

Mumber Ape  Gender  Clofi'Type Primiary Secondary Complicution
(venr} Operation Dperution
1 12 Female Incomgplels Falatoplasty Closuee Figtulae Oro-nasal fistola (diameter
Clett Palate 0.5 cenloimeiers)
7 2 MWale  lncomples Falatoplasty Mon Bilateval senserineural hear-
Clelt Talate ing bnss (53 dB)
3 10 Female  Tneomplels Palatogplasy Manc Melental Betvndation (10 =&9)

el Patile

L2 "Lt Thai Masal Test™ ¥ Lo pressure- Mo
isssgsreen b o resonalion sl |'.‘-_'|-' LEENE N ASDITICET.

1.5 The Siciral Speach Stmuli Kesonaticn
Lt (Manochiopinig and Chuangswwanizh, 20013
CAppendin A} for nasosnloscopy.

2 Imstruenents

T ibsrraments, the Masomekes anda flex-
ikl fiberoptic assopharynpuscoepy, were selesked ler
this arody. Thess meinong nts were uzed for difTeent
DUCPUSES,

2.1 The Mascmneier

Masoanerer (mncde] G200 wis used Lo assess
resnnation quality ol the subject’s speech, The Thai
Masul Test™ was selecied mouse a5 a specch stimol
tesl Toe this acnustc assessment. Derces of oasalily
was justified basid on tie obtaoed pazalance soonz
ol each subjesl, Score (lat was higher or lower than
the mean = | R.00 of the normol populasicr™ was
juatificd as hypernusulity or hyvponasality specch,
respectively. The mean nasaglance scores of normal
subjectin responding o Uss nasal soumds, nral sounds
aml nral-nasal sounds are 83,295, 13,03% and
A0AZE:, respeclively™,

Figrre !, The menitor of Nesomerer model 200 displays the acoustic sigoals and the data analysis of the

speecl sample.
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figure 20 'Lhe Oberoptie, Glympus nusosndoscope model EMFPRE, oaed in this soody.

2.2 Mazoendoszape

For the nasacodoscopy. o Hexible Aberoptic
oasophurynzoscopy Lo CHympus Masosndoscopse
moade] ENFFA 7 millimeters in diamerer inchiding
thz sheat) was vscd. The Siritaj Speceh Stimuali
Besonolion Test (Appeodix Ad wae selecied s a
standard specch rest for this prozedire,

Procedure

The asscssment wus composed ol two
precedurss; raduicoal speech assessment and
vielnpharyngeal functional asszssmenc. For the speech
assessment. thres components of speech chacpelers-
tes wers evaluaed: precepual evaluation (e,
arficulaticen tost), clinical screening of the velo-
phuryngeul luncion (Le., Tesopation i2sd asl cral
gEAamination [i.2,, nasal amission esc). This was
follovwed by instrumental assiEssmens (Le., nLsomeler
und nascendescope) Tor velopharyngeal funsticnal
issessInant,

For the first step. o resonnbion iesl was sarmied
on. Lach pulient’s nasalily speech quality was
nzzessed v uging the Masomerer model 6200, This
procedure wus perlormed by the second auilore g the
speech - lapguage clinic, Siriraj Hospital doring
Fohruary to oy 2002, Mazuliay of speech wis
Justified based an lhe pasalanes seore nlvained. Al
these three cases were confinoed ws haviog burpermesal

speech with the nusulunce scores of cach parient
higher than 1ha normal populien mesan scere plos 1
8.0, luble 2)

The sevund slep wus o perform naznendo-
soapy in1he purpese of exarmining velophurengeal
clusure, Alver un explonation and informed consent,
the endnseopy procedure wis sturted by applving
lubricanc gel en the tube and spraying 10%5%
sxlocaing oo o pesirl lor wpicul anacsthsia. The
tirat authar performed the waseendaseopy, meanwhile
the second wathor stimulaled the specch sample. This
procedure was pecfocmied lor each subgpect under the
sume condilions in on operating, rom, Sins) Hospilol
duging the saome period with the truditional speech
usgessment. This procedure was videotpe recorded,

Data analyais

Deseriptve anabyais was applied o dag
feai the speech assessmenl wnd nasocndoseaps.
Articulation specch characteristies, asalily, compen-
satory spesch churacteristic. nasal cmissiog and
nasatance seores of each palient were cecorded. Dor-
ing nuspendoscopy; - the cxcursion of the soft palaie
and phacyngeal wall during speech prodoction was
chrerved. Movement, symmerrical, leakage,
salequacy aod palteroof closore as well a5 gap of the
velopharyngeal valve were all videotaped recended,
The avthors reviewsd the videotuped cxamination
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resulls tgether and recorded Lhedr judgioents of the RESULT
wnaterny and function on a standaid form. 1. Speech characteristics

Al suhpects bad actiwelotion diserders as
shiawn in Tahle 2.

Table 2. ‘Lhres speech aspeors of elett palide patients whie bad different complications.

Cundition Articnlation disvrders Resonation disorders MNusal
of Cleft Substitution  Omission  Distortion Masal Ciral Mixed  emission
palate serumcls senaacls ENT T T
prtient
Oro-nagal  Mild depree Ko Ku Hypereazal Hypeomaszal  Hypernasal Mo
of plosive roesulanse  (nasatvnce  Coasalanes
Meicative & senre = RanTE = ACOTE =
ailcule H4. 205 45,2000 A0 A5

sounds (oo,
'I.Pllll ! 5\-'Il 'I.I:"I:I

Hesving 1oss Mo Mo Yeos Hypornusal  Hypernasal  leoeroasel  Yes
andv s nnly S5
aonnd & rnaselunce  (nesalance  {oasalence suend
[nocpsssien-  soure = SUOIE = RGOIE =
oy TR A1) 45.245%:)
CORSSenLY sansisleney  consisleecy
Mentul Al sownids Al scunds Al Hypermgsal  Flypernasal Hyperasal Yes /50 and
refardarinn consislency  conzisfoicy snunds fnasalunce  (nusalance  {pasaiance SO sounds
COngslEney seore = sCae = waolc =

T R 44,1350

Figwrs 20 A pap e the right of the velopharsngeal elosuze of the eleft palate paticnt wih ore-nasi Tistel ol
the puslerior pant of the soft palate, Salva wos purnpl oot heeugh the oro-nasal Peula duricg
apucch. ;
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2. ¥elopharyngeol Punelions Weluphurvogeal clusures of cach case scen through

Each subjecr demonzerated different the nasnendoszopy were reviewed s the lullowing
velepharvogeal funclion as shuwn in Table 3, [zpuries,

Figave 5 Volopharengeal closure of ke clelt palate patient with mentl retadation during speech
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Figees o Welophuryngen! closre of e clell palide patient with meerzl recrdulion during spontane s

sl lovwing.

Tuble 3, Velophasengeal clusures of e threz cleh palie subjuects seen theouph the nasnendossopy.

Conditien of cheli Yelophuryngeal closure (e Fiztula
prabite partient Clasure Paltern Compleleness symmetricalt
Aq!n:_:r]lun.'_'.-
Crrip-naasel Tiztela Ciscalar Lisse compieh: Svmeneny - Tia
(0.3 cm.in
drvmetenr
Mearing Tosz Corunal Laconsizlensy lafe sicde movee  res (gl i

bl sl Dy (D ironlior
wAln conciee athe
rndaile of the velam!

enral rewndiacs

Jusing phanzlion,
Mol during
sacallewin

Ineonsisrency
during pitoziatizn,
ol uring

swellivwing

prs e el
il

Inconeisteney
T ccniactin
the micdis of the
vl

s ol rhe
vilupharyn-
aeal Bart)
Ineansisieney
on el R
il Lk

velopharyn-

acel portd
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Al gpzes demonsoraccd beckaand and up-
ward] imntions of the velum (sed palate) with differ-
enl deprrees, Palarng of the glosore were also dilfer-
e, The tirst cuse with ero-nasal listela had a circu-
lur clusure pateris. Although e conlict wis in a
[ncae rmanner, the movernen] was symmetry. Thers
weas wir eecape during phonation significantly s e
siliva was pumped wp througl the fishda obviously.
The second case with hearing loss denonstrated o
caronil pattern with an invonssiently clnsing man-
ner, Mare specilically, there was gsymmetry closure
wilh 1he gap on the rght side of the valopharyngeal
jrert during phomstion, bor 2lesed Gohitly duning spon-
apeous swallowing action. The thind case whn had
tnw intelligence alse demonsiraced on incensistency
closure regardless of e speech scends. Although
there 15 3 concavily, at the middle ol the velum thal
catse a hig pap m the center of the valve doring
speaking, this palient was able toclese mure conm-
pletely snmaetimes and tn surne siuation such as dur-
ing swullowing the zaliva spomancously.

Abnormal coupling of the oral and nasal
cavities in these paricnts was choracterroed by
hypernazality, nasil emiszion, and imprecisz specch
production { Tabls 2, 3 and Figures 3 - 6 During rhe

pasoendoscopy, L was Doerd that pypical signs of

velophoryngenl incomperence wers due either s
structiral defect (oro-nasal Tisiolad, physiclogicel
dysfunclion {hearing 10ag), o the patient’s mental
cipagty (menral retardation), These rezults confirm
that intelligible speech prodoction deperds un
eilectivenass ot apacch mechantsm, Clear spaceh pro-
duction reguires adeqiate hearing, intelleciusl pe
feitial, the approprisie environmental stmulation und
compelency of speoch related stroclores O nommal
valnpheryngeal closure mechaniam). Conseq venlly,
cbliined infrrmation from nascendoscopy in cna-
junetion with wuditionel artizelation and resonation
speoch asscssmenls were aplicd to both assessment
and Leeatment planning.
Manapement for the velopharyngeal insuificiency
Caralil, detailed assezzmen| of velopharyn-
peal function combining elinizal spesch assessment
with visualized wechniques creatly increases the like-
linnad of selecting appeopriate, sticint, and effec:
live management and teatment e each paticnt as
describied as e followrings.

Views from the nasocndozoopy of the firs
cuse, & posl-operaied clell palie palient withan o
nasal fistela {Figure 3%, show cleacly that hypernusal
spech was ciused by a Gstula i the posterine pan of
the soft palate rather thun an incemplete closune of
the velophoaryngeal valve, The lesion of the fisralz is
miosk cften in the anccrcs pelate, Few ol these, how-
ever, dre syinplormslic, Fiatula o the middle or posre-
sini palate arc moch Tess frequent but are more olten
svmplomete, Withoul inlormaticn Trom le
nasecndnsenpy, physicians might be expected
the hypernaselity wis U reselis of the velopharya
peal insnfficiency and ero-nesal fistuly, Therelons,
an improper mewhmend for s s such as pecfoem.
ing seeondary aperation around the velopharyngeal
slruclures wod closing the ora-uazal fistula might be
arranged due o the misonderslanding. A propaer osn-
agernent for Uus case should be any surgical proce-
dura in repairing nnly the fisila becuuss Lhe pulienls
hud ooovalve problem, Beeaose the wlopharyngeal
cleaine waas intact and the paticnt had a moderale
spisech defects, In s ease, sieel speech defocts were
placement and manner errors duoe Lo the mabilitye (o
build ep oral pressoee foe the plosive sounds and
fricative sounds. By palatel exercises wnd inlensive
speech tmimme Tor aiticolation defects post Tepair-
iz the fistula, these speech problemes can be cor
rected aod beder speecl peodiction could be
achicved. Therefors, ne secondury operalive proc-
dure ws peclucmed grownd the velophary g cal serz-
neies, cxocp for closing the fiztala, O the otber b,
speech aning wis reconneaded for s case.

The second caze had velopharyngeal ncwem-
petence wills hearing Inss. Hypereazalicy spoech was
inconsisteney ond e view dad ol showal the cle-
sure: cleardy ar the beginning of the procedurs, To
verify the lindings, U scops wis aliernaed oatil a
better v ol the closure was chiained. Finally a
pa waz found in the right side of the velophanyngeal
vabvi (F1rere 43 Inovelalion o the nasalance seors,
the paticnt had marked hypernazal speech e the
nasul sounds, but zhizhily hyperaasality: for the oral
sownds and conunwous mixed spesch, The patient
dernorstriled some lonse contact and closun: of dhe
velapharyneeal valve in prosuncistion of snme oral
goends feap., B0 sound inoche words Ckhoon - P
which merns “Galer 1. Toadditicon, the patient alsa
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demonsteated o compleme closure dunng aulonlic
aclion (e, swallowing]. ALl thess lodings indicate
that the patignts had sonm peiendizl in closing the
volopihry neenl vilve, Therefnre, the prieterred trel-
e (o 1his case was inlensive speech therapy after
fixing Lhe patient with hearing aid. Surgieal mam-
agement will be rg-consulered QF the symptom of
foypernaslity peraist after © months of intensive
apacch training.

The Mhird caze had & post-operated slef
palare with mentol retrdaien, The nasncndoszopy
showad nconststent velepharyngeal closure during
speech prodestion (Figures 3 4 o) Obviously thers
wizs a siruciurzl debiect inothe middle ol the welum (g
comeaviz] Gl eoused  the gap, Howwesser, ol was sar-
prising that this putient was able 1o clnse the valve
gompletely semetimes and inoa dilfecen) condition,
particularly during spontiseous swallowing. In cela-
Wom ko the acoestic specch agssssiment by using
nesnmeter, 3owes foungd that the paticet had high
pusitange spoves alsve meany for all speech sounds,
Firthermare, delaved speech-lvguage developntent
was also found due o the Tow intcllipernce. "Thene-
fore, surgical imanagement was ool nEcessary, bl
rather a specch sod Jungeage inlervention as well s
special educatinn were srongly recammenilad, Pala-
tal exercises (o improve the offeciency ol the
velopharyngeal closure wus abse assigned. For this
case. feedback in sudilory, visiwal and ractile moduli-
tits were applied fo boild op sl awareress aod 0
Macilitare Tearning Beluviouss,

DISCUSSION

The lunsiion ol velopharyngeal valve 5 Lo
prisluce oral pressure™ ™ For assessing the valve,
firstly the cliessn should listen: for the oral pressurs
cunsonanis such as fpl b A and S5 The pres-
cnce of these sounds vsually sugrests ol sumne e
s of velopharyngeal competenie whereas the lack
of these sounds may unply aovelopharyngeal in snifl-
ciency ™ The next siepoof the assessment should
bt [o]lowed by listening Lot by pernasalily, nasal cs-
cape and campensalory avliculating®™. For {his stody,
it s fownd that the paticnts demuonstrated Aome cnim-
pensatory speech delects, These arc vory commen
problerns for paticnts with clett palite, Gencrally there

are af least cne thind nf the pest aperacye clelo palale
cases nocd professionsl help with e acbiculiatiun
probles. Thew teod foose sk souids ke b far
the ocre frnod scaands nf A7 and fd cecaszionally, and
the saands that seemn Lo b maee ilGeul far them are
Sl anil S

Por some patienl with mild degeee of
velopharynereal insulficiency, o smll amount of @
ek iy ool effesd speech, For cxamples, the patienl
with hearing Ioss und e one il mentad metarda-
aon had mieal vie leakoand a lack velopharyngezl
clesure during pradicing fricative sound (i, 5=
soundy and'or affricwte sourds (e, S0 suunadl Tlhey
A adeguiets oral pressure sownd production for
somerimes. This small degree of hypernuslity, con
gomelimes. b gl byonereasing ardculaticn
cfferr and improving acticulaen. Therefore, poals
of speech thevpy - Toe hypernaslity arc o cstublizk
correct articulslony placeimnenls and nseners, and 9
mite i oeal- pharyngeal articulacary funenon™ .
Optinng tor swch lechomgoe tnelude palatal
trednina™™*, palail sppliznee™5, posterior tharen-
el weall augmentacion™ 9, and farther surgicul cor-
rection™™, Furthermuors, meahzenl shoubld alsa aim
L dnerense the paticnt’s ability o distinguish
hetwesn the cleur spesch aml niesal speech, This is
done by the patiene's lislening, sesing and fesling
correot speecit pitllecns under the superveisinn of 10z
speech therapial™, Some semi-dircot methods such
as sucking, swullowinge wod gapeang should alsn be
upplied* s Although oro-facial exercizes cffzets maght
lnal a5 loeg as therapy conunuad wnd onby o poor
corry-cover bospessi could be expeeied™, e orer-
cises ave sill recormmended Ty the welhers wsooan -
e ki induce the patieos sell awarcness and 10
Facilitane Mz mabitity and strengll: of the stoeeioes

Witle sacly imervention these specch pro-
blems can he overcome and majocily ulclell palae
pactents, pacticulacly children, will eveniually have
nacimal apecch. The therapy for sound errors [ullews
the same principles Cor sl patieots wifls speech pro-
bleme. Initially, the padiens should learn k make the
zaund accuracely, and then by progressive sleps (0
use in words, phruses and seniences. To adopl and
nusler & new habital behaviours 15 pol abwiys an
casy orrupid process, Iupkes fime and a Inc ot cfforl,
A 18 1he case with bad habits, chimges requine con-
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ted pracrice, selt matividion and family suppusl In
adclition, consisteney prococe and e peogeam
conll vecendoree de el U he new spenking

aepnae by wsing siomple, <l aud precise specl,
Ceverally, o lungunge vich crvironment wil enced
aze ynl spred wp the child's sprech and Tangues
skills

o s stedy. el patients eniclled for b
pros s nf intensive speech therepe (i slarkal om:
week adler the diapnesiz conlirming e velopiaren-
gl nsullicianey. Lach patical enrolled o 2-Gme!
weck spessn heapy. Fducelion wnd tedning course
fow prarants was alioe hell for canying the aome pro-
ornm. Lhe authons balizve thal some cises cian achisve
un iprnvement 1n spechoeitlinut naving kounderze
an aperatien anl some cases may achisve good
calate Tuneticit alengsids an pnprmtement in Sricu-
Fation sxills. Unless beepereazaloy dogs nol resolve
i & menths e fenctiohal cerzern aris, nemal re-
evgluatnn or physicnl wanagement such as secoml
arv surgery muy be warranusd,

For tha olely palie with ora-nusal Tisila,
closing Lhes fisinia by surgical approach wes nocis-
sire, Theretors, @ dstan el asscasment will bz vl
oul Boee 8 oweeks postoperatively, Since the pelicnl
sheady had some goml spezch and lenguags skills,
theralore, sarme argct setnds durng .-]12-.'t|:“|'| QTN -
pen wits necded: The other pa oo have poor -
nicitaroy skills regueine therapy to help thern e learn
1 use ther snprecd palatl musculane e and o over-
cone had halils" oo e speech paierms,

Suggresling

Ui are many issugs regarding 1o the ab-
Eiped ieformuticn from the nasoendoscupy that
could misbend o canse misundecstanding. For sx-
ample, somerimes the gap was not cleacly ses ar
pidlorcsimated, or there were ditlicelties i inserce-
inr Lhe phe due oo abnormal sT0Cees, or an Gn-
clenr view due o excess salivation. Thuz, gauicis
should be coneroed, Simple wavs wosalve the de-
Fects e skillfulness of the nne who aperates the
nasncndoszope, o proper instrument, aed a clinical
prictizal guideline, In addilion, a gocd repport b
pwccn e subject and the cliniciun also contributes
L e socecsstulness of the investigation. Ao isform

corEeat and warm Trendly wimaspiiers ane the way
coowshieve the good coooperation, Somorimaes.,
gxidted language, eriiculaven wnd vusce problems
a0l e sislackory Toeeiher seasnaz, One of (hese
ezl be snme degree of heuring smpmrrnent, wloch
i5 meTe comzmon i patiets wih e clefr eanditon.
[ 25, Wherefones, imporiaal e kave she childdpinien: s
Bearing checked regulicly, especially alter middle
wr elecion
Climical lmplications

Welnpharvapeal insufficiency 15 wn dmpo
fann 2linicel simazen B alees speeelaed s seor
primiraty ser clalt palae repatr Direcl masibol, par
vieularly the neseendoscoepy, los becn gse 0o as-
s ke velopiasvapgeal function, [ s ellecte in
cvaluating patisntz with welopkarvigaal nsulhi-
crency. Theie ae some advantages of e procedura,
Rlainly, this procedure provades dynamic visealiza-
tion el the urea, Soll palate, posrering and Laterwl phi-
renzeal wallz and tazir relmtion o sach other are
visualized cleurly el resy, duoing plionation and spoi-
Lieons swallowing, Tz moon, pellern. syanein-
cal of the olasure as well asle gap conld ba 2een and
e luane] withoul ditfiou

Alver repairing clelt palate, some paltents
wiry conailed for hypernasality spesch detects.
Thues. velopiaryneeal Mncriong were re-agsessed
trowgh maancndoszope, The fmdings showed that
paticnrs had some degres of motion of the sell
pulae, ranging Fom oo movement of e peslecion
pherengeal wall e mazimun movement of the
latcral pharyngeal wall sod velun, Generally, siruc-
turitl deiee such as fistula or shosiness and e re-
srvicted movesmenl of (ke soft palate could be the
rrnn prablen in post-operatsd cases, Some pacent
had & slight el 1o the pesterior pharyngeal wall
anil upeward movement wo the level of the hard
palare. ovement of the velum ot e patents agp-
puarzd 1o be beter than taterul wall movement. Tn
ihis study only 1 caze had full clasure of Lhe
velppharvnpes) sphincier during phonnton. Others
dernunstrared an inconsistently closure and manner.
A secondary operation was condocted only for the
citzs with cre-nasal fistole o an ill2mnpl 10 corract
the structural defect. These results dndicite Tha
nuseendnzzopy could dislingeish between Lhose
putients with nazal specch whe appear 1o ave the
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potential for adeguate velopharyapeal closune fnom
thuse wheo da noc Tnoaddition, it slse nevealed that
(he npsal specch was a resull from either pone hahit
ar hysical limilulions

Thers are some dizadvantares of nasoendo-
szopy, Alhnugh the velopharengenl splincier and
related slructures can be seenin direcl visw, 10 doss
ot provice information regarding sagitial movement
and quanlitulive mweasores inchis dircelion connsl
bis sl Furthenmone, placement of the endnsenps,
angle of the view, wud disterion of the pioiun: cun
attect Uue results, T is an invasive procedures as the
procedure will ablow direct and conrinoous
visnalization ol Lhe velopharynx only during Lthe
sprech, Therefore, it cen be dilficull w perform
nazncadoscopy, sspecilly in ukcooperative and
vouny piliznis, Tnaddition, such provedore typically
raquincs & madizal snvironment and i poformed in
an operating ream which could be frighlening
gorne patients. Howower, many concerns cén ho

RLEFERENCTS

1o Win PO Ao LL. Yelopharsngsal insulliviznzy
and sezoadary pilatl wromgenienlaoow lzok aran ol
rirullziz, 0o Flas Sueg DRaG; 2 30720

2o Dalstoe KA. Warzen DWW, The diagnosis ol

velopharyngesl i lepeey, Chn Plag Surg 985 12

aii-94,

Selrwarte ME Develaping a dires) objseiive measne of

velopharymaesl indeguacy. Clin Flas Surg 137503

S0z-g.

A4 Chmle ) Ball kD Instrementilion in speech- lngiags
pasholegy San Dicga, Collzze Hill Press, e,

5. en Democs 1 Baech KL Daeee D eral. Meshod of
asacssing spoech in relation o velophasyogeal fune-
B d CelL Palate 1963; 222 26 1-85.

B Pt 1Y Wearcen DO The dinpmnsis velopharyned
il Clin Plas Suzp D935, L GE5-05,

7. Bac LL, Hexden CF Ir, DRI, Saizehuk LE. Badio-
raphic evalizion of velopharymesslincungeraeee in
chililbasd, AL LBRY; L83 822-24

8. Fleicher S0, Adime LE, MeCiicheon M. el palzse
saciehaszessment chrouggh eeed il AT eSS,
In; Resch KIG, 2d. Commericalion Disonders Relzed
B et L Padape, Bosron - Collepe il Fress, Dbt
24657,

B ReWiilinmms 1, Murris VL, Shelien BL. Cleft palae
E;Il_'l_‘.ﬂl'. Torrndo: azacker, 15506

frd

avercome will a gond inform consent and explana-
tion as 5u_n_;'_f_r_|:5rcd ahove,

Lo conclusion. we would like w zay that
amuong wany divesligation technigues availahlz,
pasocndnsenpy s pne of the most valuable
procedurcs inthe evaluation ol he velophoryngeal
(uielion in parients with nasal spoech. Although the
procedure bus Been used cacsly in the disgnaosis of
velopharyngeal functinnin Thailand, s clinical
value in uszessmentol velophureneenl clesere in thiz
study was proved with satizfaciory rosults. In
addiring, the fAexible fibcroplic pascendoscops can
b successtully used o childeen clder than 1 years
uld, Thizugl it might he argued that this procedore iz
hothersaome andfor sxpensive 1 be wadely applied,
gepectilly witlun the confines of a speech pathology
clinic. Cne must consider il the obLaned infomoatio
frem she radilicnal indivee) procediores is in sufficient
For the: recomimendacion of the frsatment.

11 Marris HL, Clinseal zszceamens by the spesch peeholo-
ajen, In; Mandach 1, Besris HL, ods Moltidisciplinoy
Mocagzment of Clef Lip and Palale, Philxlelphia
W Saveders, 1990,

11, Dalsten B3, Weenze W, Dalston ET. Identification of
nasal ohslroction threngh clinical judecowcnis of
ayvpoiasality ond nasomelTic assessmenl ol spE=ech
sezpstiv. A 3 Oitho Dentefad Orhap LS Mey 59-
it

12, Delston BRI Wamen DW, Didstan BT A preliniznacy
irveciligation conctening the use of nasamerry in Elenti-
Dyirpe pantients with loyponaslicy andfor nesal aicway im-
paicmeenl. J Speach [ear Bes 1991 34 LE-1E.

15, hcWillioms B, Witemel 2MA Cla palite. In o Skaorees
G, Win EH, YWayne A, eds, Human Commiznication
Prigrdars - me Iatroduction. Mew York . Mocmillan
Colleas Publsizeg, 19%:4: 43870,

14, Bzoch KB Measuremanl and assesanent ol categori-
cal aspect af cleft palabe speech. [no; Reoch B, el
Cormzeatian Cdsorders Belared 1o Cleft Lip ond
Palurs, Bosien ; Litle Do, 1979 [GZ2-00,

5. Schoeifor B, Shorinizen RIA survey ol spoccly pa-
thilzgises  curreat trends in he dizamnsds s mamang-
rerdal velopharynecal insafficiznce 1O Palaie TR,
[T: 244-53.




Siriraj Hosp Graz

Vol 54, M, 12, December 2002

|

Mazoendaseopy ¢ Clinical implications
Aairng Chuangsuwsanich, Sriwiman banochiopinip

1.

17

L&,

141,

15

Trost-Cardamore JE The developmesl ¢l speech !
sssessine cledl palace oudsamiculations in speech imuloonae
phyvsiolapry and pathelogy. I o Kecnahan DA,
Rozcnateib S, eds, Clen Lipaod Valaie: A Sysem of
Manageneenl Baltimors | Williams A Wilkin, [EH0:
w111

Wainhenr [5, Elarti . Acouaric Fearures of phirynpmeql
Jad fricnrives procuced by spcakers wick clafr palae T
Cliaft Palate 1975, 13 12-14,

Warren 1% Tae deseeminzgtion of velophurymzeal in-
competences by serobymanics and acousticel rechniques,
Ll Plast Surg 157 5: 3z 2893014,

Cralstom 1R, Wacren DW Comparizon of Toiner [,
Foessute Mo, arel listenes judgements of hvpornzsalicy
in the nszessmenn of @eleahamengeal lowcton. 198G
23: 108-1 5,

Beaver B, Dalstzea B8, Lecpor HA, Aduems LEA
s of mivsnreloie valoe for normal nasol resomance.
T Speoch Hesr Fes 1991, 34: 71221

Pigart ], Bepsen JE While TIE Musnerbogeopy e
the disgnesis ol veleabarvngzal incompetena, Flos)
Reconsts Serg 469, 43: 14147,
hiyazaki T. Matsuyva T, Yamnoks M. Fibercepic meth
sils For assessment of velopharysnosal closurs dudne
varions setivities, [0l Paloe 1975, 122 10-14,
hasiya T, Tarmaoks b, Mivamaki T, A rerscoopic sy
sl velopharyiees] closaie o gaients with operaled clen
paloies, Plust Beoonste Sorg 1970 633 4870-500,

T Antonin [, Chil 12, Lowe W Meiscll 1. Pediatric
videonnsoendoszopy for speschand vnioz evalaticn.
Uanlarvises] Head Meck Surp 1986; 94 5745- 53,

L Antomio L, Mo FIR, 3ash JL, cf 2] Pracrical
applicaricn of fhexitle [beroplic msapharengoescopy
Fir evaluating velophasyogenl fonction. Plast Beconsi
Surg L34S, BX:A11-14

Cielding — Koshaer KT, et ol Starclardizing lor Uhe
tepealing ul msoaedescopy and moli-view videoflu-
LOOEEep i Tepr o s inteniatsol WOrkLng proug.
JCleft Palse 1900; 27: 137-47,

Shprinczen BT, Gelding- Eushner K, Evaluaticn ol
velophasynzzal isufiicicocy, Qbatorenpeal Clin MAm
1980 222 510165,

Belaey CA. Minifie B0y Hizon T1 Applicidio: ol
wlirasaeid I speech rescarch., 1 Sposeh Hear Bes DR,
12: 52675,

Fvan W1, Howkins CF Limsonic mesiscremenl ol
lazral pharyieeal wall imorcneeat acchs velopharenzenl
peeert J Ol Bt 197 6; 131 06-04.

Hawkins ©CF, Wivne E5, Fealwation ol o resl-tioe
wlerpsaund sconner in assessange Sileral phargnged wall
nation during speseh. 1 Cleft Palaoe 1378 15 161-548,

32

S

i
M

L. Honje 1. Mitoowe T, Ushire K, of al. Evaluotion of

veracilareseeal closane by 70 Sean o eraiiseape. Pl
Reqonstr Surg | 4474 620-27,

Mitoms T. Horjo [ Ushice K, eo al. Evaloaticn of
velopharyageal elosme By CT scan. T Jpn Sac Plasc
Suzi 1984; Az 108-Td.

L ol CH, Shpricteen B RakaelU &1 Pallerns ol

1.'I_'FIh.'|r_hT‘:_I_[r.€|| wilvinge in normied aned elan palate sub-
jeersr a muli-view videoflooroscopic and nasoendo-
senpic siady, Lazyognecane 1981 91 26571,

Figolt BV, Muokzpeaze AP Some charmceriscizs of en-
doscepie and radiolapeeal svetcms used in claboratiain
ol Thee dlispemosis ol velopiaryngeal incompeleeae, [z §

Flast Surg [H82; 35 19-32,

. Hivclair 5W, Dovics DA Bracka A Comparative ocli-

ahlity ol iasal gharyngaaoopy and videad loorosceny
in Lhe selaplareneesl incoanpelence, B F Plast Surg
T0E2; 35 11517,

oWt PO MEDer DC, Mareh L, e ol Limifed vadoe of

peoperative cervical vascalar ioaping L saricncs with
welresindic Lacial syndoore, Pl Hecansis surg DR9K;

101 L1805,

T Tiesr-Cardainone JE. Camilag b recns wilh WL 2 se-

Spomsy L Loney el Blueme, FOTelt Palige 105, 2
05-Ti

Bere 12040 15 sonnr voice tellize an yea® San Diceo:
Singular Buhlishirng Oncup, 1901,

3%, Petesson-Falzsne 31 Speech chameieoisizs © opdating

211,

clinical dezizions: Semin Speech Lanpoope 1986, T:
20681,

Peterson-Faleane S0, Circim 85%. Phoiszime- ApCCales
nmsnl emission in children with and withool physicad
anoimatics of the velophanmezal mechariam. 1 5peech
1ens Uiy 1340 55 1322349,

. Broch KR, cd. Communicezion disorders reloesd eocleft

figts and palzte. Bearon; Litle Brown, 1979,

Fassal VL Cletl palale amid alber crania Tcial ancmmalis
inchildren, In; Leahy 2B ed. The Scivoce of [nler-
veotion. Landon: Whacr Publisher, 1993 J00-27.

- Manozliopzinie A, Frachanipukdze B, Lansaosyapong

5. The artizehica chamcienistics ol nareeal Tha clhal -
dren aped 5-10 yeors assessing 2y using che Thod
Auticulation Tesy Sirlea) Hosp Gaz 190%; S T035-09.
Prochumiipokaies N, Manachiopini g 8, Lerbsanypongg
&, Butanrowibzn P The Thai nosality test for clefl palare
paatients, Chola bed 11991243 09 11-21.

. Mangchiopinie b, Honmengkel 5, Ddempenton: 5

Applicability ofzhe Thai nosalicy test, Sirirnj Hop (az
200K B2 [51-63.

Hardcaatle 1 Mavelalosy of speech production.
Lanclur: Acabeisic Mess, 1970,




i v .
T 3, 9UUE 12, 3w 250

CBEGEEIL]

11511 MNasscndescope ARG N
aid e gy, i un uTadinidia

501,

Al

55,

A,

Boimura Oy, Whatsea M relatianslup beowoons ool
inecinent contcol snd specch, Brrin Largg 1955 i
S50

Ellis BRE. Flack FC, Chcle 11, Selly WG A syszm far
ihe asseaament of nasul aiclow during speccl, Bred s
e 19TH: 15 31-A410.

Pedeell IS, Phonetic featazes and che pbyvsiolagy of
spoech production, I Buterwort, ed. Laiguage pro-
ducticn. Longzn: Academic Prass 190610 5702
Kasagarn M. The Tliad phooolopical sestem, Bangkok ;
Chulalongrkaern University Mess, D8 3040,
Pinrip T. Phonetics ard prectical phanetics. Banghkak
Traarnzivial Cidvessioy Pross, 1990; 1-25,

. Lubit B2, Larsor ET e Lobic natatsl exercize: o pre-

lumzizary report. TClalt Palale 19A%; &z 1 2053,

Tash EL, Shelwon RL, Enog A, Michel 15 Training

voluntary phoryopgeal wall sssveaicnrs s childeen with
nocazal and inadespunite velopharvizgesl el esoe, 3l
Malats 1970 82 277-00,

Rawseelle 1 A selected movicw of palotal triintng pri.
cedures, JOlen Palare LR 18 15]-93,

Tudar . Selley Wik A pelilal trciing apaliance and a
visual and for nec in the rreabment ol hypermasal speech:
A preliminary repoil, Be J Dieasd Commun (574
117-22,

Prunick WL Prosthesic manogzment o palitapharsn-
peal dncompetency or the, pediaicie paticnn ASDC T
Dens Child 1977, 44: 117-21.

57

S5

a0,

an.

&l

=
g

Maorsh IL, Wrap BC. Speech prosthesis vessos phirym-
peal fap: acandomized craluaticn of the marapement
ol velnpheryugel inconpeleney. Pl Reoansls Seig
1980; 65: 5292,

SleGirarly O Andecson MY, Prosthesic ioesiment of
velepharynmsil incongeience inoelidizeiplosEy man-
Fyeemend of cieft lip amd palie. Philadelphis: Wi
Saunders, 1990,

Sasecngil] B, Quinn G¥, Picknell K. The use of a
pitlatal stinesdanas wdecrease voloplarenpsal cas, Am
Chol Bhino] Larengre] 15775 8k 13537,

Furlow LT, Willinms WEY, Eisenback CR, Broch KR
A Joneg teen ssody an oeatie veloplhareneeal insuffi-
ciency by telonimizetion, FOLE Palale 1952, 19: 47
Si3.

Remacle M, Bertiazd B, Bloy P Marbatx B, Thee uac of
jnj:!_'lﬂbl::. rollugen lo corraeel velopharymaesl inselli-
cicnoy. Laryngescops 1990; L0k 265-74,

Witz MA, Tabe 1 Salyar K, The Uze of nasepbnovn-
aseopy hicleodlack therapy in the corsceton of in-
consistenl velopharesgel closore. Lt 1 Pedaab
Crorhinolarynaeal 1985, 15 157-42.

Simita A The ceatrol of arotacial meveoment in speech-
crilie reeiwaes, Cirl o Sed 1092 3: 3233487,

o Mazsenpill B Jg Quinn GYW, Ficknell KL, Levinsgn C

Therapeutic exercise and velopharynoeal pag, T Cled
Paline 1965; 3z 4444,

Appendix A

The Srciraj Speech Simoli Rescnation Test (Manochiopinie and Chuangsuvanich, 2001)

HOHALT HAWHA YO ATERT
T AR AR FRE
WIS 0- 5
LRI PR s
iRt s
Tl so7r

. W i : ..
posenmiine S W idiesdeoninsloadawdaninangs

-lI ] -\.ll SO F b
R b U ) T 1R R R




