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NATTINEE  PITAKSIRIANANT : EVALUATION OF AUTOMATIC  SPEECH
INTELLIGIBILITY IN CLEFT LIP AND PALATE PATIENTS. ADVISOR :  ASST. PROF.
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Objective The objective of this study are twofold, first, to compare a computerized automatic speech
recognition (ASR) technique with conventional perceptual speech intelligibility (Sl) in evaluation of
normal and cleft lip and palate (CLP) groups. Second, to compare the speech outcome among normal,
pre and post operative CLP groups who were performed surgical closure of oronasal fistula (ONF)

using speech recognition score (SRS) and Sl score.

Materials and Methods Twenty patients, who had undergone surgical closure of ONF, with a mean age
of 12.70+4.39 years, and 10 age-match normal subjects were participated in this study. The patients’
utterances were recorded 1 day-preoperatively and 3 months-postoperatively, while the normal’s
utterances were recorded three times on different days. In order to obtain a speech recognition score
(SRS) all subject’s utterances were analyzed using the ASR system. To analyze the conventional S,
each recorded utterance was judged by three listeners. The mean percentage of correct words from 3
listeners was represented as Sl score. The reliability of the SRS, the correlation between SRS and SlI
score were evaluated among the normal and patient groups. Additionally, the speech outcome after

surgery was evaluated using both SRS and S| score.

Result In the control group, there were no significant SRS differences among the three different data.
Moreover, the average SRS and Sl score were correlated (r=0.708, p=0.022). In the CLP group, the
SRS was significantly correlated with SI score both before and after surgery (r=0.821, p=0.000 and
r=0.741, p=0.000, respectively). The SRS and Sl score were significantly increased after surgery
(p=0.002 and 0.023, respectively), however the post-op SRS and Sl score CLP group were still lower

than the normal group (0.000 and 0.028, respectively).

Conclusion Speech assessment in normal and CLP group using computerized speech recognition
technique were comparable to the conventional S| technique. The post-op speech outcome using ASR

and conventional Sl were improved, but still less than normal.
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Field of Study : Oral and Maxillofacial Surgery. Advisor’s Signature

Academic Year : 2011 Co-Advisor’s Signature
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Speech recognition score ﬁtLLuuiﬁﬂLngﬁ

selagilasuannenulas

1. medsmifiunisaend@asugiaiiaonuuwiugn azaon maduazdszudniog
X
NN

%

2. nounansesn lugihatnusdanwanuing  draunmeend@aslinauzals

dl A o ' [
LHRMNEUNUNAUNIRA

3. Wwanlaliliuilgs ufladaenisiadavisanisldiuliniugilaesialyl



UNN 2
aov a a o
LANAITLASITUIALINLN AR

1. mi'a'amﬁm"ﬁm (speech production)

@eypiinannisadenliiresauuasiNlinludnensine  dandunisinan

1 al 3 = o v % 6 1 a %
1991aR YARAAN NAAUALY UAZIEULALN VIWSLMNLQLHE@’]NW?QL‘]J@QL@Eﬂﬂﬂﬂﬂ%ﬂuﬂ’]ﬁﬁiﬂ

[

aduazndaalunireani@aguansluninya 1%

TpgaNaINUanazHIUAANNIN NUARAAN

(Trachea) w@aeinumaNTanaad@es (Larynx) r:humﬁm&’mlﬁmﬁﬂj mmmjﬂumﬁmﬁm

= 1% = i ! !
b

! i’/ =< 1 é’ o o A ' a a A
8N31 bAWAEN (Vocal folds) AMNUUANNIUYIUNIENDILILINUBNADILALNNLIENTN TN

= ~ o \ = AR a A Ao gya a a
LRAEIN (VOC8| tract) LL@ZL?EIT]@'JEI']ZI%T@GLZQEN Lriid @uLL@:ﬁﬁ'NﬂJﬂ’]ﬂqulﬁLﬂﬁL@ﬁl\imummf]\?ﬂ

7 “ﬂ’mﬂﬁ‘ﬂf’(ArtiouIations)Bo]

AL q}ngﬂ
1 A - -
fumien

INATUDDU

wWwn 2y,
W ﬁlllflﬂ
U '
o ) ¥09A0 2
53rln au
GENGEN HaDeaL

[29]

d' o tzll ] a
N7 1 Lassadansidas lunisaanias



nalnnisaaniaeyn Usznausae 4 nsvuaunis™ dauaaslunni 2 Ae

-

e oro-nasal
process

-
’
1
4
'
1
)
.

articulatory —‘\
process )
\
————— \
- ,'
phonation
process

airstream
process

[30]

ﬂ’]‘Wﬁ 2 LL@@\?ﬂ?ZU‘Juﬂ’]ﬁ‘ﬂ?Wﬁﬂg 4 ﬂ??.f‘]_l'luﬂ’]ﬁ“’ﬂ‘ﬂ\‘m@llﬂﬂq?‘ﬂ‘ﬂﬂLaﬂﬂ

B Aa nezuaanann

1. NFsUIUNIFUBDINTELARN (Airstream process) 1 3 aila
1Jam(Pulmonic Airstream) nNIzwAANANNEULEEN (Glottalic Airstream) WAYNITBLAANANN

WAUEaY (Velaric Airstream) nnEdaulunjsaurienim nadnldnszuaanainilanly

a = o > = o ey >
ﬂq?ﬂ@ﬂl,mﬂﬂwmﬁ L@ﬂ\?WﬂﬁyTuglmﬂWQVﬂJm 21 LR8N LﬂuL@ﬂﬂVﬂﬂ]ﬂﬁ\zLL@@N@qﬂﬂ@mVNV]Nﬂ

2. nszulunisilaaien (Phonation process) e N13NN9IUTaLdALLNaAs

A A L@ o v 2 a A o o Py = vy 2 a A
ARAUNNIU I@ﬂLL‘UQLﬂu LAENNAN ANALNANNITAUURILAULA RN LL@zL@ﬂﬂiNﬂ‘ﬂqsﬁﬁLﬂﬁLN@

IKUIRLNUENARNANTU



3. nizuqunﬁi‘[ﬂﬂg-uﬁan (Oro-nasal process) A8 NITUILNITNIIULR9LN

uwazayniladnszuaanEIueaN N1t INUATAYN

1
=

4. nszmumsgﬁunszﬁ (Articulation process) A8 NTTUILNNTFALLAIANTENY

) o o

U al dl asj a dl a o o/
ANUaaLNdaaaLae Tmﬂmam@faﬂmmmauummNﬂﬁﬂmﬂgmuwuﬁ UNANRUNLAY

a

0% a | a = ] & ] A
NUNAD mmﬂummiummmmmmm\ﬂ tsznaunig 2 40 AB

[30, 31]

4.1 guniagrunsainvinliiAnuden (Place of articulation) AR ANLL

o o o

o dl L= L% 1 ! a o | o dl ¥
AANDILIENANNANUTTUSDANLALNINA Tmﬂgmmmmumw@wmmmm SHI I RLEG T

wgunInifuLiiesaniipNAaeia lunsefeulng

[ %

adenzdnAnysing Tudruuuestedes dsenaudos SuElihnuasWuuy

(neannziluniil) wuatluwidan (Alveolar ridge) LWANULAN (Hard palate) tWANUAAY

A A o

(Soft palate) #783aN (Velum) auaaudunauilefannsoanlddaiuniinanas

% o % dl a a 1 16) & 1 ¥ 1
muumim L‘W‘ﬂﬂG’W]’NLﬂu‘ﬁ‘ﬂ\‘mﬁﬂﬂi&llﬂ@m@‘ﬂﬂ%’]ﬂ‘ﬁ@ﬂ@ﬁﬂﬂvLﬂ LL@%WN‘]J@’]EIZ‘;WH@QLWW]M@@H

o ]

o & ] = o A S : o =
AR au'ln (Uvula) NRZlAaaLnAINNITAAD UNTDILNATUARL AaLARS N ING 3

5 Oft patate
hard palate (velam)

teeth

gl veolar \poria
ridge ‘

pharynx

wall

[30]

lip

AN 3 megmm‘mﬂumuummfﬁmlﬁm



dauadanrdrfnyine]  Tudiudsaestendee  Uszneudeesariinans

LavTelanIzresaudIusine Iud Uategadu (Tongue tip) wazdudaullane (Tongue

) |
) A o & v

blade) iudaunpdaulmninign fdnaindudiulanafine audauuu (Tongue front)

Hudaudunthaesauuazeg lFinauudslusiumdainieaesdy  doudurzesauudaiy

L 4 A ey ca Ay .

AURIUNATN  (Tongue center) Tvdaunilaglsiwauudeandiuniliazag liwaugeanu

AUAIUNAI (Tongue back) ag/liinauaauuarlauay (Tongue root) agRaetuiue
P

ADVAEANUNAT AILAAD MUNIND 4

center

[30]

NNA 4 wanegIunsndluneuaNI eIt asAL

Tunelng grunsafudns Mnldnmded > ldun

- Fatldnnedas (Bilabial) L{lunnsdudafusENINGNHLUNNUNLATAN U

Rela /s, Al 1, w10, 1)
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- Wuuunusueiinane (Labio-Dental) W13 dNHANWIMININUURALTN

Hunana i e /7, el

- 1audan (Alveolar) lunnsdudaiusyudwlanageaurzeaudiulany

o [

Autluvihan W 1@ /6/, v/, /14

3

- uuqﬂumﬁammzmmuﬁq (Alveo-Palatal) 1{l1n1sdudanusezminsdanean

o 1

] 1 [ A [ < ] a
ﬂlﬁ]’)\‘ﬂﬂ'ﬂ’i%ﬁ’ﬂ\‘}LLuQﬂqﬁJm\?’ﬂﬂm_lLW@W'LALL?N b LAEIN /A, /]

C AU (Palatal) t1Un19 AN AR UIZ I NALEIUATNAUINAT LTS 1T

\Re1 /21/

- WeRaar (Velum) unnsdndanuss it Naudauuaa iU AN Le el 111

\Rel /07, /Al 1N/

- @uien (Glottal) Wunstlaiuatinvisadlandnareduides \u /a/, M, &/

)02 BpannnsLAAa N

4.2 ANBUZNIFANLALY (Manner of articulation
duniuresgiunsal v‘mﬁﬁmmiﬁu@uﬁmuﬁmmmiﬁuluﬁﬂwmwmq Aalinmdsa

o

1 o/ ng
gﬂLLUUWqQW N AU
- \@eeannuisal@edseiin (Plosive sound, Oral stop)

A dl c di dl ¥ o 1 a o 14 o 1 ! !
Aa  niengaunsaliafeuidmniuedeaiin vinliangninegludesinly
annsninutesineanin i Wegiunsiuanscesnainiu  nezuaaNazgnlaeseand

atiemadudludaaszide |y 1dea Al /67, 0/

- iRe L AamALNgn (Fricative sound)

A c A ai ¥ ¥ o 1 1 o 1 Y a | all
AR mimgmmmm@@ummﬂﬂ@ﬂu LLMiNLLMZﬂu ﬂﬂiﬂLﬂWH’ﬂ\‘iLLﬂ‘Uj Nad

b

anunsnRaaunaneinwlu e v e 7, elr, ras, 187, s
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- ReannL@gannsn (Affricate)

& a o o )y = a o = P e A Ay
AR NITLNALALNNNATNAYLLALNLAALLNTANLN @qﬂﬂqﬁ\mﬂ’]uﬂ?MLﬂ@@uwwqﬂq

AUREHNATY LAAIUENAANANNTILANTIAL 1T LRSI /a/, /a/
- ®=9u1@n (Nasal stop)

= a o A a C o \
AR Lﬂﬂ“]']ﬂﬂq?ﬂﬂﬂﬂmﬁquﬂ?ﬂﬂ,uUﬂQMﬂ’]ﬂ LLmﬂ@ﬂﬂ@NIﬂﬂ@ﬂW’N‘ﬁ@ﬂ@Hﬂ

i WRe /3, A, N/
- 1@e9119a U (Lateral)

= -2, o X ) A Ay X oA o v
AR ﬂﬂ?%@umuuuﬂﬂﬂﬁmmzﬂuL‘Vi\‘lﬂﬂ Tmzﬁcﬂﬂ’]\‘]@uﬂﬁjﬂ\ﬂﬁﬂmﬂﬂﬂiﬁ b LRI

a/
- \®@=9Aunszan (Flap)

& A X A A 2 P - A A ° .
AR ﬂqﬁmﬂ@qﬂ@ulﬁﬂﬂqu’ﬂLLm:‘V]V@Q‘LjQJWN@ﬂLL@%L@@@HVI@@ﬂ@’]ﬂ[ﬂ’]LL'Viu\‘iuu

A81999A150 1 LRSI /97
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2. dhnumdawmulng (Cleft lip and palate)

nazdnundamaulnaiuanialnAusiniis neaainiasaiietesaynuaziin
dannuldanysaiiniiiasasusnFnutaRynuasdedn MNamansenUsanig uaz

]

a v a = v [1 o o ] a dl 1 o 1=
Aela wesfilhe Tanwngen visedinases”  faqiiudslinsuanmaninfianuidn wsd

pNANTusTURugnIsiuazAwndanlutaclnsunausnaasnissaassfaeunsnn®

a

atnnsainsiialsathnuudanaiulng

o

wuglmAnIsadrasnsinadnudamaIuingiialan 0.18 - 3.73 918 AaLANLINLIA
1,000 9181 Tnaiaauvanuaeluuiaz@asd iun Tugnoneslnidew wuglifnisniaes
nafintnundaneuing 0.55 - 3.73 978 satanusniia 1,000 318 B1ABLALTEL W

oA

gURnsadrasn BnAt NudNAIUING 0.69 - 2.35 318 ABLANLINLAA 1,000 318 UATTY

o Ly

fngass wuatiAnsniaasnsReL LI ameNWiug 0.18 — 0.82 18 AaldNLINRA 1,000 978

3

o

Tuilszwelng wudn Harifnisainafialsatnumdamwauiug 1.10 - 2.49 918 salfnusnifia
[3] o = = @ 1 1 a =<
1,000 718 Ineannzaianzduaaniasaiuila wuanUnuidanauindusniingany

745 9181601

UszLnnuaItd N udanan1lng

Unundanaulng @1u190uinnsdEnsauuNaeaAauIEnY (Kerahan) uaz
anu™  FafudsnlsFumnlonsniige Taeldgudsifusin (Incisive foramen) lu

wauis lunsuLtHave nundawauing 1 2 dnwuzlvgis Al Ae

1. ?@EILLEIH‘]J@\?LW&HUL/E&IQQ (Cleft of primary palate) UNBDN TREUENTDY
é’ dl dl 1 ¥ ! o o . dl o a 14 !
Lumﬂ@mwmmgm\ﬂum (Incisive foramen) Gﬁqwmmmmmwmuﬂgugu TuA dan

W2 (Cleft lip) LL@Z?@HLLEHﬂ?t@ﬂLﬁ’]ﬁu (Alveolar cleft)
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2. i@ilusm"]mdl,wwmzlﬁﬂgﬁ (Cleft of secondary palate) NN FLLINTDY

d’l dl dl 1 LY o o =2 1 A Qsz ' & 1 !
\atianagnassiagudsiusinaudanaugauisaduln laun waulng (Cleft palate)

IPLNIRBIANHOUTAINATY  B1UTAATUAENLNNEU (Incomplete) ViFasaLiiasnaan
< v a = [ = . [ £ A v A
7aeLein (Complete) A6 A1ALNALNENANLLAL (Unilateral) l@WIZANULIENTRATUAAIN UTD

9489613 (Bilateral) 7161

aal ¥ o o

ymuazanuialnaniisauiugiliaihnuuianaiulug

andnmuzannytesnuazlaseaienszgnanes insedilasnundananuig
o U 1 1= % % 1 dJ ! Y a 14 o
Mg aatnundamaulndndaminulassasemie daaliiadamaiuniminu

o/ dgl
ATNHT ANU

1. tgwmainanudainadgaadaiga laun dseauaniBnafatlilinuazinaiu

o

%4 dl a2 | 1 = =2 Zj/ %4 dld 1 1 =
aynduieg@aiutedvduuy gutlnagn (Alar base) gnasialufunidesiud Hneg

LHAAN (collumella) 4
2. tgywuiganuwy meauWuuaznszanaingsing” lHun

- Wlunsu (Rotated teeth) dnwvlugilaendsesuenzeunaulgungl waziin
Ao nndriuud dowludnifaluiusadnasuasiusngdng
- WAL (Supernumerary teeth) SNWULTMsRUENAUWREN Tnaaaatin

AuualinnednuBailinn (Labially) vidasumani (Palatally)

- msRfuraveldudnndia (Missing teeth) sinnwunisunavng ldueailusing

o

% ! !
dnevTaiu@aaLuNnAgaiiasanatiafulianseauan  uwazdnwuaiuLRMsaeuen

o

niawIAanndnAvzedgLlsaialnFll

- n19auled (Crossbite) Hlun13aUAuNATNAULUNR Aa HuateauAuNWLw

zﬂl ¥ ¥ a [ Aﬂl = A AﬂIG ¥
MRANAANHNININATULLNN m@mmﬂuﬁwﬁmmmwmmnim
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A N RSN Al VI XA R AR AP (Psudo Angle classification 1) A9 AN
ApnAuasrnssinslszianaeiin  Seanalunaainngensasiutladanudamanuing

dauasunaunnasyiuinresangsinsuu luanenainssinsarslnisasiiulnniuing

3. fyweunisganau Wesaananuiatnaresedaarie liun n1sife
weinissElnvsamenu M ldgtbatnundamenuing lanunsotladesiinldatinivali
a o dl = ¥ ] v Y ¥ [
AeAuaunesnelunisgareamanld  dealisiesldinanlunisfudseniuemaunu
v Yo 1 a [35]%:’ vu/d%/BJ o v o ¥ ' v dgj
filaelFFuaslaiiieana ™ dawminaaud HaliRneimuinizdiusinge 41 wenaini
Heyrrainnisimaulndin liinasdidnemnsluanizganan Annsindaeluszuy

a | P [9]
madwglanazydaunanaliing
4. dywiArumeys  ANNINTBLLENLERINANY dNaliifinAuEalN

Y = \ Ay X A - a P
ﬂquﬂq?@@ﬂLﬂE}\?Wmm Lri1d ﬂ’]ﬁ\NL@ﬂqsﬂu@Nﬂﬂ ﬂqﬁ'Lﬂ@ﬂuLLﬂ@\?gqUﬂ@mm@\jLZQENL‘W@%@L‘T]?J@Q'WJ

Amng®

nssnedtlatnundanaulug

AztnumIanARIIdana lnaANRaUNRYaNeAnl A9t N9 lINN95 NN

filaenguilaaniilunisfnefuiuaudasenguuuaineinis Aennged 1
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F1979% 1 uaA9T9ang lunNInuAinENBIINAWINEINIg

ang NTAUATNHNUBINNAUINEINS
o L ¥ o dl 0% dl o dl Yo
wfthadnmainwuiielineuizeslsn uumanisine uaznisguaneosléizy
wsnifie— | nsliuN naswEaNdaWednFunNIsn  wnlauialnAnanenadesld
= i~ - = o o o Y P e | v
3wmen | weumenivetelunsganauiesiunisdian  idawuvasativayusinge il
TananmaReuazIzLNEANTan
a o Y o [ ] a ,&J a oA o ] ' o
. wiseNAadn U ssndndeNusNINRLNuasiuayn  UiRnmAustinneu-nas
3-4 \hBU . .
1 o aY yo o Y o A
HsaN ATy guaganandia il dfunismeaaynialu 6 thew
o > Ay e a o X =
L | quaguaawiiald msaaitu nezduntaye vizesnAntenumEaElnuaztaynan
4-9 \nou ,
o A o
dalunsaimduuuy 2 419
12-18 | dsindamwenulndtinnineaiugen  UfiAnmAuisiinen-nasindn i lATy
A oI/ ¥ va
LY guagENINia° ltl nszfuniane n19nanay AganIsIAEN LazguAgININTL
NAFIRANUANTENUTNAINANITNALMAE guaganIndia T nsesunime maaay
1-4 1 MINANITIREN  AUARINIWAUUAZAARNNAINLINITLRIAY  9aNTIRN AT ANAY
Y RBTEPTa SR T A ITE N
» 4 . z -
) Funasuilaadnunndesdur] Yenwailaymsine quagunindiae T Aasuilom
451 ,
va aa a
NNIYA A9IRY APIANITLFEY FTIaaN1IznIauunEalng
o ! dl 4 0'/ a
) Funnsulaasnunndesdur] denwniloymsine quagunianiiae Tl Assuilom
5_9 ﬂ o o o a o o ' dl o A
NIYA MmN INdRTAsaNnNIdmiuNslgnananszgnnduiisen
o 1o ' dla/ = a oA o ] ! .4 dl Yo
Funisinfndgnananszgnindusien UjimasaAiuustioney — udfanlasy
9-111 .
a =8 A A
AAMINNNTENNA MIayLlaN Tl
11-15T | Funismsaamuila guaguniwioll amuiloyguinisyn ganindasiinuaziu
o 1 o 1 1 = a a ] o
Funisindeanusieglinnszgnuazainssing (ManfaanuEaLnanan) endaudle
>150 | vdwadudinuazayn denwnilogwnsine Adeldldiunisuily wazidansaainmm

o ' = =R ?.'/ v o
ATNUAUNTNREUN mﬁtymlmm ﬁQWNW\?W@sL@WNH‘]JQEILL@:Zﬁ?ﬂU GEN!
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srunsEndauilaauialnandnglsrasianinauslasutlinuazaynTiigildng
IndAening  @enmanulnieiudesiinaanaindesaynluszndnanisyn - nisnau
dl Y Y = ya .‘1/ a IS a A o 4
Wwaligileadiniayn nsldan waznismeand Hganinwius uasHwmwINIImIes
=[36]

anlauwaznsdndanlalndipesnd ™ gilbathnundanaiuiudaniludeslazuniseings

wanedunaunuANALluaegisausazse il

1. nisuautlatanuuaa (Cleft lip repair, Cheiloplasty)

[ %

nniszasdaninafiudiainumge

1. e iiAANENAATI99aYN uazIaLasiiaLw (vermilion border) daxu
a % % QJ dl Y A [ % o Y a dl 1 o a = 1
NAVUE NATHLUD  LAZHIRVINNIAR ‘1/]']11/1LﬂﬁﬂWiL‘ﬁﬂNﬁ]@ﬂuﬁlﬂﬂiNﬂﬂqﬂﬂﬁlq\?@ﬂﬁ]‘@@qﬂqﬁ‘ﬂ

4 % 1 = a a
mmuimmmuﬂimmmw

2. aFudindsnadannasanisasnyisulsesluvtiuazadans ludeqin

199878 284n1 348 UTIANUNIY

Tnawialiazyinnisdiutladnundsluiniaationdn nguasdu (Rule of Tens) Aa

mansiasiangaeinsiias 10 dAlani dwiinga adwtias 10 aus uacdTuinaiiu (Hemoglobin)

1, 36-40]

' 9/ o &« @ ol v a o @ a 1 PR < o
28i19Uae 10 NFNLUATIEUR %Iﬂﬁ‘ll@\‘mﬂﬁ‘i"ﬂﬂﬁﬂ’]ﬁ‘mllﬂmﬂ’mLLW’NLN@L@TIN@’]Q

Vv
=K

sy 10-12 deyl vi7a 3 wau A nnsHFanladnsay 1ina s lndANENeNId

A&I 2 dg/ a = = o dy % 49{ 16) ¥ ay ya
Lu‘ﬂ\‘i"ﬂ’mﬂﬂqllLu‘ﬂillEjﬂ’]ﬂllﬂ’]?‘wD’NM’WN’]T‘I“IIM’&WNW?D@?WQ‘H‘HGLVINEL‘VIQL‘ﬂuﬁiiﬂﬁ’]lﬂ%’lﬂ AT

[1, 36]

a

anlanaldsalun1aiani19znIngauaInnIg lgeNan wataNtaN 1T lunHN AL L

Uptnumadatiu Toun
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1.1 wnaidalsananildy (Rose-Thomson technique) WsaubiuiiaiEiagings

a =

a1214 (Straight-line flap)™" WA UUnUndeRT A NN NeENTe HesannansTLmy
d’l dl 9 o v dld v o o U a =X :j/ [« [ %
Waiafludunsanninludiloanisasuanndne dnvinliiiansmeiressesunaily A

WA LLANNT 5(A)

1.2  inAlAIauNUEBAULTUARAa (The Tennison-Randall technigue) WsauLa

39, 40]

iadalasuaspad (Triangular flap)”" ansnrafiutalaiednnuudednaneauas

Y @ o | - ) oA = = X A
AR N@ﬂq?LﬂUﬂﬂﬂqﬂLLVQ\?m@\‘ILWﬂuﬂum@gﬂ?qﬂm@Q@Nﬂﬂﬁ LAANAINHNITAN LA LEIR[NN

o ' a =

1 a a o R A v v djj = 1 = va
donuuresulniadnaynidasdng wenanfideiinasteglianting wazléinn

tndlud (Cupid's bow) aglusumisnansauazlndipasiuaulng dauanslunini 5(B)

=

1.3  wALAYaINaAaI5A (The Millard technique) Y58 weuiidaigalsintuuan

v
¥

7394 gaynsnlidutlatnuuas dviednaifennas

MUt (Rotational advancement flap)

a3t Udaf Ae aufTngausesuralules IasainilaiaannsnElindunlnfas

gninldduynaunilesnddanduiidudanundsligiuayn dldunadluegAauun

N19guayn Naudansfiufoematiail Iigtssaynia Sudinauns warldmatlndlud

agszAumaaiUTNEU A unng Auanslunini 5(C)

A B C

A 5 wanameiialsananddu (A) waRlamuilduusunea (B) wmallaresiaaisa (C)
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2. nmsiEiutlawanulug (Cleft palate repair, Palatoplasty)

[ %

noUszasAranfutlamaiuing

1. R4 9NANNIINUTBUNATUE BULATHILIAR (Velopharyngeal mechanism)

¥ o [ 1 ?:/ 1 | 1 =  [37, 38]
sL“MVﬂx‘ﬂ‘LﬂﬁﬂﬁlNZﬁs\lu”‘j‘mﬁl,umﬁ?ﬂu“ﬁmﬂﬂﬂ‘ﬂﬂﬂ@’]ﬂmﬂ\‘i@yﬂﬂu?:ﬂm\‘lm?Wﬂm n1INaY

wazaae lIWauINssunisyadulng ™

2. AANTIRATaTRNTTULNTAUMNE ladauL (Upper respiratory infection)”™”*”

139818 189n19uTlamnaIuing

dagagvnzanlunindudanaiuing - Inavialdazinludoseny 9-18 hau
= Y o = = . ° o A a o o
\HasansiasAiiianasanisaniansasiiuinvesluninuazainsslng  wazimuinig

Aunnraanidestiasandanindenmnraanau’®  Aaaunnduazinassntintndaulgy

v 1 '
o a @ a

HAuiuneiudn posfiutlamanulnaiainaiiaianielueny 2 I neunAnaziEuye

a
1 |
= =l

Hutlselon aliinisean@eayanindipestnsuiniige easainnisGeuiiunimnay
Madunauany 2 10U adelsisudaauwndiasiiununnddniuundausainistinang

weanaifivtamauindesnty welisesuaniuuauauioaguNIULATAANANIENLIAN

NIYNARENTIN 1 NIAANIHAFRBALEINANNTLATYT09INTT INTUU

a

29 fa g
a a % a dq( agll a = 1 o A 1
wstyiutaresanssinsuulalndundninau wanannit AnnsAnsanissindintlamauiug
! 14
Tudeniauany 9 1hau Wud1 wananayliduasan swmuIAuNIsaanideaNATuLAY €9
denaliinszgnanssinsundniaesnyidulndndanilfdawadnndndng ™ “ 9 naady
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aa [ d‘ @ A .7.’/ = as] % !
35NN I N vt ainanuindiiulivianeds 1®LLﬂ

2.1 (MALAIRULANLINULLN (The von Langenbeck technique)™ > 0 1y

a dl Yar a ' |dl ad dl @ A ! ¥ (g
mﬂummimummuﬂmmummezgmﬁuuﬂumimuﬂm‘wmuim UsznaumaesatNIfm

(Incision  line)  AUENAUMRENNIAIWNANY  wAZENLETALE AN UTINAWLT0

Y a o OELWdQJ % A

NNANINANY tHasaNduntinaduaiiaitiasaptiaRaiuEiaiuiada N lvidasas Aa

q

ANENRTRdLELEaIEed A nsanuduiladenSumniutTuunnatananuinldenn
Tunstingiaeisesuanaesnaiundne wazigiiFnisnizesniainaauunngadluniginam
UBANAUBDUUATNINAS (Velopharyngeal incompetence) @4 usididanfaa n1siiaans

o

X X A Ao =
AL aN A ALanslnIng 6

d‘ ac @ A -4 a [48]
N7 6 wansasn ndutlamwaulndfaemAiABRLAKINLLLN

2.2 ALAT-MENTRUN (V-Y Pushback technique) Wsa inAlAIASAR-AR

[37, 39, 40]

\4as (The Wardill-Kilner technique) Usznausaaseseinsin (Incision line) AMWINY
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3. nseanlgnananszansassuWy (Alveolar bone grafting)
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1. misdgnarenssgnuuuilgugal (Primary bone graft) ™" azvinneutaeiiy
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2. msgnarenszanuuunEagd (Secondary bone graft)™ ! finazyin

Tugae 9-11 T naunsTuIasi Wl visailaiuiaddievirafu@aalAue291nNHy
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a‘lddl dl o (= dl o ! K dIQ o ¥
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[36, 55, 56]

dld 1 o P a ¥ 3 dgl o A =K o
bone) A B\I’]ﬁ]ﬁllm NELLASINANNICUNTNTR LU UANAINL  LNNUINNITANIUN

[57] [58]
) )

@lAsa(Rib) ™" wuINA19T8999N99 INFA(Mandibular symphysis)™® nseanied@ (Ramus)

) sl lunstgnnszanéiae wsfdsldnudnddan lanandd

waznszanUnuds (Tibial shaft

nszgnLFMaznn ™

5. NISWHAIAMNLNNS DI L UNITHIIUADINATUBDURAZHIIAD

(Velopharyngeal dysfunction)[40’ %

ANNLNNIAN TUNITNUIBLNATUBAULALHINAD (Velopharyngeal insufficiency/
incompetence; VPI) iinannisnanusaudiunulyiiaunmdudanuilaneveasnumnas

(Posterior pharyngeal wall) ldunizaanides Wasannnisaeieresiuaiduannnisensntla
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WAUING  UTANANUEAUT AN NI NALATATIAF19TDUNATUEAULAZNITIAD

wasulualalin Wesannszuundnuiiaidudszanninauiindn®  (Neuromuscular
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3. NFEFALA lIANNLNNTBIIRINATUADULAZ LA T 2 35 AD

3.1 MgENFALEINETaAaYRL AN NAY (Posterior wall augmentation)™ *” flu
nslddan 1y nszgneew(cartiage) ladi(fat) Falat(silicone) LaFurIARLIAUNAILHR

| A £ dal dl o 2 [ % . VG|
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¥
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(Obstructive sleep apnea) M??ﬂma‘@qmﬁuﬂmwmLaum?;lshmuuu (upper airway obstruction)

3.2 msHAmANLANnIisAevan (Pharyngoplasty) @1u1sannlé 2 35Ae

321 nasndamnusskiiinaveslneaineyge (Sphincter pharyngoplasty)™

v ] v
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2. ilgywen1swa (Speech disorder)””

o

3
2.1 mMswalsdn (Articulation disorder) uiisaanléiilu 3 uuy Al Aig

211 WUUNAARINAMNNLNNG B9 1ATIAFIMATNN TN ULBIDTEIILT
A v o . . . . ) o e o o
LNEINUBINLUNITNA (Organic articulation disorder) 11U NN LARN /8/ (FIUNTUNLAULAEN)
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2.1.2 wuriifisannisidasuulasgiunsaizesdeniiesaganinuiagng
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(Compensatory  misarticulation) gadunalnoagaanuunniasaaslasaisninlng
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2.2 anudalnfArasAI1NnaIawALN (Resonance disorder)

filosdnundanauind  SNHANNLNNGEI28INITNIUTBLNATUE DY
waznilsma (Velopharygeal insufficiency/incompetence) Aa nsiwauaaudwiuly wse
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2 [ % dl a a 1 1 1 ar 1 94[61] o v a a ¥
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2.2.1 N1 @eNUWayn (Hypernasality)
HansyalasuiiAnieainnas@es Aa 1an (laryngeal-pharyngeal-oral system) iy
! = 3 Y o = a
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[10, 61]
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1
=
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W1anAeieaneayn  wikeandlu 2 dszim Ra Anazaniannsayni W lstwdes

(Inaudible nasal emission) LL@::ﬂ’]‘JmN?ﬁ%’]x‘lmﬂﬂmﬁ@mam (Audible nasal emission)
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e ldusuilatielzRnnaney (Pharyngeal flap) Ananiinlyl s

3. @=9fmilna (Voice disorders)
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o

A LANIRULN RN AN INT84LATIE5192 89N AR AL AT UL N AR NTEE)
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ReALLNINUNG (Soft voice syndrome) iazidenasyaLIAzaiUAaaA (Monotone)
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3. 28n1sdsziiunngaant@as (Speech assessment)
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1.1 meUsadunned@astiuayn  awnsainlivaneds  du 35789
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dld [<1 . 1% a a Y Yo al . o
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ﬂQQLu@Q@qﬂVLNW@Q@@ﬂSL@Lﬂﬁ‘@\‘]ﬂ'ﬂmqiﬂluﬁ‘q\jﬂqﬂ LLEANUBLAE AR Eﬂﬂ")ﬂm@qllﬂﬁu‘]ﬁ?lmm?\‘]@

dg( ' ' o a a
NINTUNIINTTNLNINTALNG
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(Nasalance score)™ * Gqldurannisauausegassalilil

Nasalance score = (nasal acoustic energy / nasal + oral acoustic energy) x 100
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2.1 AURaUMSUssNUNA LA EN155ANAEN (Automatic speech recognition)
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H
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GOP score = forced alignment probability / phone loop probability
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- MadAnadeumnNulslmuiuLnafeulenn1singn (One-way repeated
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fgninnseanideing 5(50) 5(50) | 12.90 +2.38 - -
gzt nuudanaulud | 10(50) 10(50) | 12.70+4.39 | 14(70) 6(30)
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JUN1T | wun2 AUN 3 AUN 1 UN 2 AUN 3

1 91.00 91.00 91.33 62.00 55.00 55.00

2 96.00 96.00 98.33 54.00 58.00 58.00

3 94.67 98.00 95.00 64.00 78.00 82.00

4 96.33 97.67 98.33 82.00 74.00 78.00

5 99.33 99.33 100.00 82.00 89.00 82.00

6 85.00 90.00 91.33 48.00 55.00 58.00

7 97.33 96.33 97.33 54.00 59.00 62.00

8 98.33 98.00 98.33 56.00 48.00 44.00

9 98.00 98.67 99.33 76.00 73.00 78.00

10 96.33 98.00 98.33 69.00 67.00 69.00
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Warhazuuuia@eana luiun 12 uay 3 iulounauy Inaldnisweziais

NAGaUAMNLLTUTULLLNNRAEHeNnNNsIATY (One-way repeated measure ANOVA)
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WU AzuuniAuAeanaludun 1 2 uar 3 lANuAnFNet 19 TRdATyn19a s

(0 = 0.698) FILEAIIIEALLRLALUANTITN 6

'
= al
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AZLUY Sudlsziiiu Mean + SD p-value
AZULLEALA LA Fuin 1 64.70 + 12.18 0.698
U 2 65.60 + 12.76
N 3 66.60 + 13.14
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" pzuuuAyANlagiTas AZLUUTINTEINA
NaukIAn NRIEAR NAaUNIAR NRIHAR
1 63.67 75.33 31 40
2 83.67 94.67 46 68
3 87.33 92.67 63 64
4 83.67 91.00 37 60
5 69.33 72.33 24 28
6 71.00 83.67 29 42
7 74.00 74.00 50 46
8 82.33 81.00 74 47
9 85.33 91.00 59 74
10 84.67 93.00 52 63
11 82.67 89.33 55 71
12 68.00 7r.e7 9 31
13 78.00 77.67 35 54
14 88.67 97.00 62 59
15 76.00 70.00 33 48
16 78.33 82.00 50 49
17 86.67 97.67 69 66
18 52.33 81.33 15 20
19 89.67 89.00 46 46
20 100.00 98.00 7 75
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A1 Pearson correlation | 0.536 0.591 0.354 0.821** 0.741**

A" p-value 0.111 0.072 | 0.316 0.000 0.000

** Correlation is significant at the 0.01 level
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Post-op 52.55 + 15.57

* Difference with a statistic significance by Paired T-Test (p < 0.05)
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PzULUAATH AT e Normal 96.10 £ 3.44 | 0.000*
CLP 85.42 + 9.01

ATUULEA R e Normal 65.63+12.04 | 0.028*
CLP 52.55 £ 16.57

* Difference with a statistic significance by Independent T-Test (p < 0.05)
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Normal group Age 10 9.00 17.00 12.90 2.37814

CLP group Age | 20 9.00 23.00 12.70 4.39018

AISNUAAIRIUIUENANIsaanidesdnBuasdilrshnuudawauluduananina

Cumurative
Frequency | Percent percent
Normal group Male 5 50.0 50.0
Female 5 50.0 100.0
Total 10 100.0
CLP group Male 10 50.0 50.0
Female 10 50.0 100.0
Total 20 100.0
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Std.
N Minimum Maximum Mean Deviation
SI 1 day 10 85.00 99.33 95.2320 427363
2nd day 10 90.00 99.33 96.3000 3.21827
3rd day 10 91.33 100.00 96.7640 3.15091
SRS  1%day 10 48.00 82.00 64.7000 | 12.18423
2" day 10 48.00 89.00 65.6000 12.75583
3rd day 10 44 .00 82.00 66.6000 13.14196
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Std.
N Minimum | Maximum Mean

Deviation
Si Pre-op 20 52.33 100.00 79.2670 10.70120
Post-op 20 70.00 98.00 85.4170 9.00547
SRS Pre-op 20 9.00 77.00 45.8000 18.96701
Post-op 20 20.00 75.00 52.5500 15.57486
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AITINARAUNITNSEANEIRsTayauLLLnAngNeNdnsaandaelng
1% day | 2™ day | 3" day | average
Sl N 10 10 10 10
Normal Parameters™” Mean 95.2320] 96.3000] 96.7640] 96.1010
Std.
Deviation 4.2736| 3.2182| 3.1509] 3.4447
Most Extreme Differences Absolute 271 .265 290 .278
Positive 169 A73 .158 .158
Negative -.271 -.265 -.290 -.278
Kolmogorov-Smirnov Z .858 .837 918 .880
Asymp. Sig. (2-tailed) 453 485 .368 422
SRS N 10 10 10 10
Normal Parameters™” Mean 64.7000| 65.6000| 66.6000] 65.6330
Std.
Deviation | 12.1842| 12.7558| 13.1419] 12.0356
Most Extreme Differences  Absolute 162 .198 207 .228
Positive 162 .198 144 .228
Negative -.123 -119 -.207 -174
Kolmogorov-Smirnov Z 514 .625 .655 721
Asymp. Sig. (2-tailed) .955 .830 .784 .676

a. Test distribution is Normal.

b. Calculated from data.

1 2
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Pre-operative

Post-operative

Sl N

20

20




Normal Parameters™” Mean
Std. Deviation

Most Extreme Differences Absolute

Positive
Negative
Kolmogorov-Smirnov Z
Asymp. Sig. (2-tailed)
SRS N
Normal Parameters™” Mean

Std. Deviation
Most Extreme Differences Absolute

Positive

Negative
Kolmogorov-Smirnov Z

Asymp. Sig. (2-tailed)

79.2670
10.70120
163
115
-.163
727

.665

20

45.8000

18.96701

.104

.079

-.104

466

.982

86

85.4170
9.00547
155
105
-.155
.692

725

20

52.5500

15.57486

A1

.090

=111

495

967

a. Test distribution is Normal.

b. Calculated from data.
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Day N Missing Mean Std Dev SEM
SRS 1% day 10 0 64.700 | 12.184 3.853
SRS 2™ day 10 0 65.600 | 12.756 4.034
SRS 3" day 10 0 66.600 | 13.142 4.156
Source of Variation DF SS MS P
Between Subjects 9 3910.967] 434.552
Between days 2 18.067 9.033| 0.366 | 0.698
Residual 18 443.933 24.663
Total 29 4372.967
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Pearson Correlation

Sl 1" day | SRS 1% day
sI1° day Pearson Correlation 1 .536
Sig. (2-tailed) A11
N 10 10
SRS 1% day Pearson Correlation .536 1
Sig. (2-tailed) 11
N 10 10
Futlssifiumsaani®eas “Sudi 2
Pearson Correlation
Sl 2™ day | SRS 2™ day
sl 2™ day Pearson Correlation 1 591
Sig. (2-tailed) .072
N 10 10
SRS 2" day  Pearson Correlation 591 1
Sig. (2-tailed) 072
N 10 10

g a =~ “QJ q‘ ”
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Pearson Correlation
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Sl 3“day | SRS 3" day
sl 3¢ day Pearson Correlation 1 354
Sig. (2-tailed) 316
N 10 10
SRS 3" day Pearson Correlation 354 1
Sig. (2-tailed) 316
N 10 10
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Pearson Correlation

Pre-operative | Pre-operative
Sl SRS

Pre-operative Sl Pearson Correlation 1 821"

Sig. (2-tailed) .000

N 20 20
Pre-operative SRS Pearson Correlation 821" 1

Sig. (2-tailed) .000

N 20 20

** Correlation is significant at the 0.01 level (2-tailed).
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Pearson Correlation

Post-operative | Post-operative
Sl SRS

Post-operative S Pearson Correlation 1 741"

Sig. (2-tailed) .000

N 20 20

Post-operative SRS Pearson Correlation 741" 1
Sig. (2-tailed) .000

N 20 20

** Correlation is significant at the 0.01 level (2-tailed).
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Paired Samples T-Test

1 el 1 ot Ll 1 1
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Paired Differences

95% Confidence Interval

of the Difference

Std. Std.Error Sig.(2-
Mean Deviation Mean Lower Upper t df tailed)
Pair 1 Pre-op S| — Post-op Sl -6.15000 7.53541 1.68497 -9.67668| -2.62332| -3.650 19 .002

S0
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Paired Samples T-Test
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Paired Differences

95% Confidence Interval

of the Difference

Std. Std. Error Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair 2 Pre-op SRS — Post-op SRS| -6.75000| 12.21248| 2.73079| -12.46562 -1.03438| -2.472 19 .023
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Independent Samples T-Test
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Levene's Test for

Equality of
Variances t-test for Equality of Means
95% Confidence Interval
of the Difference
Sig.(2- Mean Std. Error

F Sig. t df tailed) |Difference | Difference Lower Upper
Sl Equal Variances assumed 16.502 .000] 3.596 28 .001] 10.68400 2.97099 459820 ( 16.76980
Equal variances not assumed 4.667| 26.887 .000] 10.68400 2.28945 5.98552 | 15.38248

1b
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Independent Samples T-Test
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Levene's Test for
Equality of
Variances t-test for Equality of Means
95% Confidence Interval
of the Difference
Sig.(2- Mean Std. Error
F Sig. t df tailed) |Difference | Difference Lower Upper
SRS Equal variances assumed .651 426| 2.325 28| .028( 13.08300 | 5.62805 1.55446 | 24.61154
Equal variances not assumed 2.536( 22.807| .019( 13.08300 | 5.15893 2.40595 | 23.76005
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