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A CLINICAL STUDY OF VELOPHARYNGEAL CLOSURE AFTER THE
PRIMARY PALATORRHAPHY IN CLEFT PALATE PATIENTS

Kwang-Hee Koh, Hyo-Keun Shin

Dept. of Oral & Maxillofacial Surgery, College of Dentistry
Chonbuk National University

In order to find the causes of velopharyngeal incompetency after primary palatorrhaphy tn cleft patients,
we analyzed the form and function of the velopharyngeal space of fifteen operated cleft palate patients
and five normal subjects. The velopharyngeal function was evaluated by lateral cephalomelric radiography,
velopharyngography and hypernasalily cul-de-sac test. '

The obtained results were as follows.

1. The rate of velopharyngeal incompetency was ltwenty percent, three of the fifteen operated patients.
Two of them were complete cleft palate and the other was incomplete one.

2. The length of soft palate and levator eminence were longer in normal group than those of good speech
group and complete cleft palate group during phonation of /if (P<0.05). The lengthening rate of
soft palate was smaller in good and poor speech group than that of normal group(P<0.05), and,
reduced in order, normal group, complete cleft palate group and incomplete palate group(P<0.05).

3. The nasopharyngeal distance had no significant difference between all groups at rest, but, smaller
in normal group than that of both cleft palate group(P<0.05), good speech group and poor speech
group(P<0.05) during phonation of /i/. The difference in nasopharyngeal distance between rest and
/i/ phonation was greater in normal group than that of both cleft palate group, good speech group
and poor speech group.

4. The moving distance of soft palate reduced in order, normal group, incomplete cleft palate group,
complete cleft palate group(P<0.05).

5. The distance between lateral pharyngeal wall had no significant difference between all groups in rest,
but, smaller than that of complete cleft palate group in normal group(P<0.01) and increased in
order normal group, good speech group, poor speech group(P<0.01) during phonation of /a/. The
mobility of lateral wall was reduced in order, normal group, good speech group poor speech group (P<0.
oD).

6. There was low corelationship between the mobility of lateral pharyngeal wall and soft palate. Therfore,
it suggest that the movements of lateral pharyngeal wall and soft palate occurs independently.
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Fig. 1. Hypernasality cul-de-sac test.
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Fig. 2. Diagram of Ward’s Minimum Variance Cluster Analysis
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B E d7uids di=F oA Toshiba fluoroscopic
System(Diagnostic X-ray apparatus with radiogra-
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AlZHe 0.08%, TFDE 40Cm 7oA #93tY4c).

#9328 X-ray tableol supine position® 2
AR A7 oA WG W3 AHE FEAY F
%% u|F& B8 A 2—dec?] R (F4HuLE,
R, HEA )& FUNAG. BANA /a8
WA AY dekgEE 3 s AT ¢ F,
AFFHol 4, 4= A% FXA G ATHHE
T3 FA HES, o]y XM g 40—45
°2 FXEHAM, AU TFL FE A Ja/
LA 2 #43HH(Isshiki, Honjow, 1969)™
(Fig. 3). /a/&AAE AbAel &9 A, 7
A YA FAHEE wE AFAY X &9
8t5ich

3) A& film3} cassette
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©]-§-31%9 3 Medium speed screen®] 3% Casse-
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Fig. 3. The angle between the X-ray beam
and the Frankfort plane
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Fig. 4a. Various reference points of the
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cephalometric view
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A2 E ANOVASH t-test& T3 FA3F AFE A
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m, dAxg@at

1. o742l Z0|(PNS-Bm-U, PNS-Cm-U")

(1) 7718 Helo] @& 2o

Al A77 dole BT, &F FAEE,
B4d FAGTELN SAHE |o% A7t Qe
Ro 2 VeI, /i/44A 974 Zole & +
ALF(33. Tmm)# FAT(40.3mm) Tl {F
(P<0.01) =7t AAHAH Table 1.

T8, FALTAMAE A7 Zol7t AAAl
usf, /fi/2AGA BolAle A%l de vy, de
ARTAME /i/E8A BolAe Aol JARNTHTa-
ble 1.

(2) 9] 43 W& Aol

A Ale] A Hol o] BFT, Ao 3%
T, BT Aol | AVt ARHA gk,
fi/EARAA @7 Hole A3(38.3mm)F 1o
%3 7(32.8mm) ol RA4FE 10% (P=0.067)
A f2% 237F AR HAH Table 3).

E§ Aol FEFAME A /i/EEA AN
AR FAFE 1% A Fod F@EA(y=0.
7913) 7+ LA AUt
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(1) FHE Yol BE 2ol
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Table 1. Measurements of distance between various reference points in three groups devided by

cleft palate type

group ccrp ICP N
Measure- I\Pea:ils% Ngan:i gD Nf:a::t gD
ments mm mm : mm
PNS-Bm-U (X)) 35.12+5.57 35.20+ 4.40 36.50%+ 3.03
PNS-Cm-U(Xy) 33.70+ 5.82** 33.70+ 6.61 40.25% 2.53*
PNS-Cm (Xs) 15.95+ 3.95** 17.90+ 4.75 21.75% 1.56**
A - B X) 11.79+ 4.35 15.90+ 7.99 14.75+ 3.86
A -C X 5.54+ 4,37* *8.10+4.71 *1.75+ 0.87*
B -C X *6.20+ 3.68*** 7.40+ 5.03*** *2. 75+ 4.56%**
B - Bo (X) 9.70+ 2.20 9.30+ 2.59 8.25+ 1.19
C - Co (Xo 9.85+1.75 10.40+ 2.07 10.50+ 1.29
PNS-PPW  (Xy) 18. 80+ 4. 662 24.50+ 5.96 24.38+5.06
PPW-PPW’ (X,o) 0.90+0.99 -2.000+ 1. 30* 1.50+0.71*
ANS-PPW (X, 61.40% 6.12 67.90+ 11.06 67.88+4.77
L Xi2) 33.85+ 7.01 37.80+7.95 31.00+ 10.26
La (Xw) 15.25+ 4.18** 16.10+ 17.29 8.75+ 2.33%

CCP ! Complete Cleft Palate group

* statistically significant P<{0.05 (By t-test)

ICP : Incomplete Cleft Palate group ** statistically significant P<{0.01 (By t-test)

N ! Normal Control group

A42(21.8mm)Abolo] fol%t ile] (P<0.01)&
eR 1 (Table 1).

33#(21.8mm), ¥4 F/M1E(18mm), #3
FAL(16mm) &2 ZolAg BYAT EJA 7
BT AT, ¥ FALELY gegle e
A A g}H(Table 1).

(2) Qo] A & Aol

A+ AGES Aol A4E(20.8mm), 99
FET(16.2mm) Atolol Rl ¥ xto] (P<0.01)&
HJAL o] BFTH e i BAFeE
Fral g zol7}h A=A U Thale 3).

ARZAM AT AGRE Holgt AA WA
Ao FAFE 1% 904 doisle A@RA(y
=0.9445)7} QAU

3. o7 Hatgel Zlo] d|l@(PNS-Cm/PNS-
Cm-U")

A7l oMY AT AR-9 Ho| Hge
TAETH RAFET, Ao FIFE, Aol BFZ,

*** statistically significant P<<0.05 (By ANOVA)

ATl FAHLE FA% Aol7l YA (Table
2, Thale 4). T& Ao} EIFTAM AFN A%
79| Zo) &L AT FhLolg R I5E 0.1
%A FBBA(y=-1.000)7} AXUc}.

4. H3iel EZ(B-Bo, C-Co)

(D 71 Yejo e 2o

A7HY F3L A &d FASFE(9. 7mm),
¢4 #ALT(9.3mm), FAT(8.3mm) &Y F
AE AL, /i/E4A, BA4F(10.5mm), BS4R
FALEE(10.4mm), €A FALT(9.9mm) &4
FAE RAAT olg T FAHoE 9llE
e ARHA %k (Table 1).

ABAIS} /i/RAGAY AR FRA) QloiNE
A%E, BEA WHdE, 88 LT ¢
LAHAl BT fi/gA8A FAY FUMEE BAYE B
AH(Table 1).

(2) Aol 42 & A}o)

A EAL AAA Aol EFF(10.7mm),



Table 2. Comparision of calculated measure between three groups devided by cleft palate type

group CCP ICP N
Calculated = = =
Measur% culate Ni\leani]é)D M§ani gD Mtgani éD
_PNSCm -y 0.48+0.10 0.53+ 0.11 0.544 0.07
PNS_Cm_U’ 1 3 oLy . . - . - —— .
PNS-Cm
—— (Y, .87+0. .76+ 0.23 0.92+0.16
PNSPPW (YD 0.87+0.23 0 92+ 0
PNS-Cm-U’
[ — Y e N i . 1] [ 2 1] . . L g [ 2] . :t R e 1]
PNSBmU (Y2 0.97+0.12 0.94+ 0.08 1.11+0.06
B-C
A B Y) 0.70+ 0.46 0.47+0.21% 0.84+ 0.12**
c-C
— 2 1.03+0.15 1.12+0.24 1.09+ 0.27
B - Bo
PNS-Bm-U
s —— .94+ 0.48* .47+ 0.23* 08+ 0. X
ONSPPW (Ys) 1.94+0.48 1.47+0.23 1.58+ 0.53
PNS-PPW
—_ Y. .30+ 0.05* .36+ 0.03* .31+ 0.
ANS.PFW (Y» 0.30 0.05 0.36+0.03 0.31+0.20
_A-C 0.23+0.14 0.32+0.16 0.26 0.33
PNS-PPW * T ‘ ) ) )
L-La
— (Ys) 0.74+ 0.66 0.61+ 0.32 0.71+0.07

CCP . Complete Cleft Palate group

* statistically significant P<0.05 (By t-test)

ICP : Incomplete Cleft Palate group ** statistically significant P<{0.01 (By t-test)

N ! Normal Control group

o] FFF(9.3mm), HAZ(8.2mm)&S FAE
B3i:m, ol Al £T9 /9% A AAHA &
AR o] FEFH HAE Abolole FYFE 10
%olA /o 27t AR ATHTable 3).

RBE FoA AARG fiygAd e A7 F
7ol ke AP B, Ao FITAA ¢t
A8} /i/ gAY DTN R L FoAFE 1% A
F % FEBA (y=0.7340)7F QR HAH

5. 2I5F2| ZHOI(PNS-PPW)

AF9 PeleiMe &d FALT, E4d A
BT, BAENH Ao FBT, Aol BFT, AR
T FAHL 2 e e AFHAA FAA
gk, B A JleiA Aol BFEol Ao ¥ETHT
& FAE Hole A%l UNHTable 1.3).

*** statistically significant P<0.05 (By ANOVA)

B o] G3FH Ao EFTAMY AF A
ol A HIAFAR(A-C)S #AFE 1% A
ooe FBAA(y=0.7728, 1.0000)E E R}

6. Hieizl #Hej(A-B, A-C)

(1) #HE Yoo & Ao

XA BRI Ade ¢ FALT, BeA 7
NLT, FRT Atoldl] & A7t AFHA ¥k
ok AirEEA Y T AR 83 FNEEY B
&A FALT Aol A% 27t AR, ZATE
(L.75mm) 3 ¢d FALE(5.54mm), F3T
4 FALES. 1mm) Aloldle A3 &
4% (P<0.05) &7 QAU Table 1).

EF /i/EA A S A HIRIT AR 33T,
2gd HHEE, €3 FNITE €02 fade



Table 3. Measurements of distance between various reference points in three groups devided by

speech result
group CP-g Cpp N
Measure- N}\Iea:_tlsa) Mlgax;:i gD Mlgarl::t gD
ments mm mm mm
PNS-Bm-U (X)) 35.18+4.70 35.00+ 7.55 35.70+ 3.17
PNS-Cm-U(X,) 32.79+ 5.37% 37.33%£7.51 38.30+ 4.74%
PNSCm (XJ) 16.21+ 3.76** 18.17+ 6.29 20.80+ 2.52**
A - B X) 12.31+ 4.55 16.57+ 10.27 13.40+4.51
A - C (X *4¢ 5,74+ 3.73%* +*+ 9 00+ 7.21 1,60+ 0.82**
B -C X 6.38+ 3.54 7.50+ 6.61 11.50+ 4. 84
B - Bo (X 9.29+ 2.29* 10.67+ 2.08 8.20+ 1.04*
C - Co (Xo 9.75+ 1.78 11.17+ 1. 76 10.20+1.30
PNS-PPW  (X,) 19.79+ 4.22 24.33+ 10.02 23.90+4.51
PPW-PrW (X,0) 0.75+ 1.06 -0.33+1.53 1.20+0.91
ANS-PPW (X)) 62.04+ 5.33* 69. 67+ 16.04 69. 10+ 4.96*
L {Xu) 34.63+4.87 37.33+ 15.31 30.30+9.02
L (Xw #++%12.63+ 4.63* #0427, 174 17.48 sest 840+ 2.16*

CP-g : Cleft Palate with good speech result
CP-p : Cleft Palate with poor speech result
N : Normal Control group

2%g BYcH(Table 1).

(2) 9] Ao & o)

HIQIZZ Age AAA, o] BFFo] ol ¢
T3 AT B & AL BAAY FAFe=
Fo% A= AAHA st

/ifgAAle AT (1.6mm), Ao FEE(.7
mm), dol EFZOmm)ELE vA% ALt F
7¥she 498 2 (P<0.05)7F AU, Ao
ST FATAldlE R 1% 94 99l
£ A& 2K Table 3).

T3 A} /i g A v AR /oA
FgTol ¢l Y3, o] BHFT AyET &
Zo] zlolE Hole Aol AUNTh

obgA] vl A (A-B)E Au|FoA AF
¥zhe] A2 (ANS-PPW) &} ¢lo] FEFoA R+
& 0.1%°04 #%8 FFBA(y=0.8022), U
EFTANAN FIFFE 1% 04 FA8 FEBA(y=

* statistically significant P<0.05 (By t-test)
** statistically significant P<{0.01 (By t-test)
*++ gtatistically significant P<<0.05 (By ANQOVA)
#e+ gtatistically significant P<<0.01 (By ANOVA)
# statistically significant P<0.1 (By t-test)

0.9998) 7} AP At

7. 7749 ol&AH2l(B-C)

(1 771 Hefo] D& o)

SHASNA i/ g A2 o)F3he AT o
FAge 34212.8mm), B4R FAER(7.4
mm), €3 FNET6.2mm) o2 Fardtod F
AFoz #9% 2 (P<0.05)& Rt}

(2) Ao 4@ w& o)

d77e olEAHE HAYFE(11.5mm)e] Ao
S5 7(6.4mm), Aol BFT(7.5mm)ET} E o
E78 & BYX T o] F T3t AN E 29le
ztole YATH Table 3).

E3 AT TN olF APe AA ¥
AZ A RAFLE 0.1% A4 AEFBA(y=0.
9927) 7} 1A= Uch



Table 4. Comparision of calculated measure between three groups devided by speech result.

group CP-g CP-p N
] ] d = = =
egguz:}: I\Peanigb N{gant gD N{:ani— gD
PNS-Cm
T ——— Y, . . .47+ 0. .54+ 0.
NS.CmU (Y, 0.50+ 0.11 0.47+0.08 0.54+ 0.06
_PNSCm -y 0.85+0.23 0.76:+0.06 0.89+0.15
PNS-PPW ? ) ) ) ’ I
PNS-Cm-U’
s r—tt Y Lot ) . . ki . +0‘ L 22 L . .
PNSBmU (Ys) 0.94+ 0. 104s 1.0740.02 s 1.08+ 0. 09*
B-C
—aB (YJ) 0.65+ 0.42 0.52+0.03 0.84+0.10
C-Co
— (Y) 1.06+0.20 1.05+ 0.05 1.10+0.23
B - Bo
PNS-Bm-U
——— .85+ 0. o4+ 0. . .
PNS-PPW (Ye) 1.85+ 0.48 1.5440.40 1.56+ 0.47
_PNS-PEW_ (Y2 0.32+0.05 0.34+0.07 0.31+0.17
ANS-PPW ! ) ) T ) )
_A-C (Yo 0.28+0.15 0.18+0.13 0.22:+ 0.30
PNS-PPW : e e ) ’
L-La
—I (Yo 0.63+ 0.14**** 0.28+ 0, 24*+* 0. 71+ 0. 07****

CP-g : Cleft Palate with good speech result
CP-p : Cleft Palate with poor speech result
N : Normal Control group

8. oIF FHo| REAel(PPW-PPW)

fi/EANG AFFHY EAIUE AT &
&4 FALZTAN #2482 (P<0.05)7F AAH
dev, F FAEEL. ¢d FALT, Aol BF
T, Qo FEE, AT Tole g4lE At A
A=A gkc(Table 1,3).

9. QIF &2t Hal(L, La)

LA AFHET Age LT, PHRT
% AT, T Aol FE, A ¥3F, AP
T Aolg 1rolR ki (Table 1,3).

[a/EAA AFEYTL Age &F FAEE(5.3
mm) 3 AAT(8.8mm) Atelell ®-% 2 (P<0.
0DE B3 (Table 1, Ao £FF(27.1mm),
o] ¥EF(12.6mm), FAE(8.4mm)EL2

* statistically significant P<{0.05 (By t-test)

** statistically significant P<0.01 (By t-test)

10

s+ gtatistically significant P<<0.01 (By ANOVA)

2% #9¥ H(P<0.0DE EHTHTable 3).
T, AATANA j/a/EAA AFEHT Ade
WA ¥ Aet FAFE 0.1% oA JBaA
(y=0.9922)7} QAU

10. A7 A% 25 Zlole| H|(PNS-Cm/
PNS-PPW)

EE @7UAEH FYT Aleldle BAZHLER
golle Aol7t YAL(Table 2,4), A7 A%
F ¥l v, Ao FEZAA A &
3ol foFE 1% A FEBAH(y=-0.8562) &
e Aoz AU

11. 247742 AHB(PNS-Cm-U/PNS-Bm-U)
D) AL Yoo e Aol



Table 5. Measurements of distance between various reference points in operated cleft patients.

Mesure-

Case No. ment Xi X X5 X X X X X X X Xu Xp X3
1.(5y1m, M) 33 28175 8 35 4 6 9 19 1 58 31 9.5
2.(5y19m, M) 28 30115 6 1 4 10 11 14 1 53 20 14
3.(5y 8m, M) 33.533.5 21 10 25 7 95 10 2 0585 35 8
4.(6y2m, F) 41 40 17 8 6 1.5 9 10 17 2595 30 14
5(7y6m, M) 32 26 1 9 0 9 9 9 13 0 54 36 18.5
6.(7y6ém, F) 25 2313.5 12 5 7.5 7.5 1019.5 2 61 28.5 15
7.(9 Im, M) 355 37 15 9 4 55 8 85 12 0 5743.5 13.5
8.(9 5m, M) 38.538.522.5 12 9 313.5 11205 2 62 36.5 17
9.(9y 6m, M) 35.2 37 1210.2 59 45 13 12 20 0 61 31 6
10.(10y 5m, F) 34 31 15 13 11 2 10 12 24 -1 67 43 8
11.(10y 6m, F) 41 31 18 14.5 2 11.5 11 11.522.5 0 70.5 33 14

12.(1ly 2m, F) 34 37 1917.2 15 2.5 9 9.5 25 0 71 43 20.5
13.(1ly 9m, M) 41.0 37.5 20 20 7.5 12 7 6 24.5 2 65 37 20

14.(12y tm, F) 43 45 24265 11 15 13 13 34 -2 8 49 47
15.074y 1m, F) 32.5 31 12 22 12 9 8 8 25.5 1 71 31 8
Cp-g group - case No 1.3.4.5.6.7.89.11.13.15 CCP group - case No 24.56.7.89.11.12.13

Cp-p group : case No 2.12.14 ICP group : case No 1.3.10.14.15

Table 6. Calculated measure of operated cleft patient

e % % % X% X% X% X X X

Case No.
1. ( 5y1m, M) 0.65 0.92 0.85 0.5 1.5 174 0.33 0.18 0.7
2.( 5y9m, M) 0.33 0.82 1.07 0.8 1.1 2 0.26 0.07 0.3
3.( 5y8m, M) 0.62 1.05 1 0.7 1.07 1.68 0.3¢ 0.13 0.77
4.( 6y2m, F) 0.43 1 0.98 L75 1.1 2.41 0.3 0.35 0.53
5.( 7y6m, M) 0.42 0.8 0.81 1 1 2.46 0.24 0 0.49

6.( 7yém, F) 0.59 0.69 0.92 0.62 1.33 1.28 0.32 0.26 0.47
7.( 9ylm, M) 0.41 1.25 1.2 0.61 1.06 279 0.21 0.3¢ 0.69
8. ( 9y5m, M) 0.58 1.1 1 0.25 0.81 1.88 0.33 0.44 0.53
9.( 9y6m, M) 0.32 0.6 1.05 0.44 0.92 176 0.33 0.3 0.81
10. (10y5m, F) 0.48 0.63 0.91 0.15 1.2 1.41 0.36 0.46 0.81
11. (10y6m, F) 0.58 0.8 0.76 0.79 1.05 1.8 0.32 0.09 0.58
12.(11y2m, F) 0.51 0.76 1.09 0.15 1.06 1.36 0.35 0.16 0.51
13. (11y9m, M) 0.53 0.82 0.91 0.6 0.86 1.67 0.38 0.31 0.46
14. (12y2m, F) 0.53 0.71 1.05 0.57 1 126 0.4 0.32 0.04
15.(13ylm, F) 0.39 0.47 0.95 0.41 0.8 1.27 0.36 0.49 0.74

Cp-g group - case No 1.3.4.56.7.89.11.13.15 CCP group : case No 2.4.5.6.7.8.9.11.12.13
Cp-p group : case No 2.12.14 ICP group : case No 1.3.10.14.15

1



Table 7. Measurements of distance between various reference points in normal control group

Case Not “oneni X, X. X X X X X X X Xo Xo Xe X
1.( 89m, F) 33.536.5225 16 1.5 14 7 10 26 2 67 38 8.5
2.( 9y6m, M) 40.5 42 19.5 9 6 9.5 11 17 2 61.5 38.5 12
3.(8lm, M) 3741.5 23 17 1.5155 9 12285 1.5 72 31 8
4.(10y9m, F) 35 41 22 17 1.0155 7.5 9 26 0.5 71 16.5 6.5
5.(10y3m, M) 32.5 31 17 8 1.0 6.5 80 9.0 22 0 74 27.5 7

Table 8. Calculated measure of normal control group

e % % X% XN X% X% X X %

Case No.
1.( 8y9m, F)  0.62 0.87 1.09 0.88 0.7 1.29 0.39 0.06 0.78
2.( 9y6m, M) 0.46 1.15 1.04 0.67 1.16 2.38 0.4 0.18 0.69
3.( 8ylm, M) 0.55 0.81 1.12 0.91 1.3 1.3 0.4 0.7 0.74
4.(10y9m, F)  0.54 0.85 118 0.91 1.2 135 0.0l 0.04 0.61
5. (10y3m, M) 0.55 0.77 0.95 0.81 1.13 1.48 0.3 0.05 0.75

AN ABEL YT D, &4 e
(0.97), BSd FRLT0.97) €28 Hirde
S 2 (P<0.05)& EAX, & FAQTH 3
AT Atoldle RAFE 1% 04 FoF A7) AA
HAHTable 2).

(2) doj Ao g 3}e]

A7) AAEL AFT1.08), Ao EFE(.
07), o] FEF(0.97) ¢28 i3 {A% X}
(P<0.01)E Bz, Ao BFTH ¥5F, 49
SFETFH AT Aol FA5E 5% A 99
R 27 LA AK Table 4).

12. oWle| 25&(B-C/A-B)

ATAY EF L AT(0.84), B&A 7L
F(0.47) W 5T 1% 904 ool AHE B
fov, ¢4 PAIEH 34EL, F FAEEL,
do BFFE, Ao FEF, AT B9 993l
e AAHA FAHTable 2.4).

Y TN 74 £5&S A7 ™
ol9} Fo4F 1% AA fro & F&EA (y=0.9590)
& Ze Aoz AU, Ao EFE, Ao
e FoMe #o8 FRBEAI QA gstot.

13. ¢IHe| H|&¥&(C-Co/B-Bo)

RE 47 dAENM A7 HFEo] 1.0°]
A€ Bo /i/gAGA d7Ne B S71EE B
FA, AFUFELY ggfie A RolA @
ttH(Table 2,4).

14, A7H2| ArZI0|(PNS-Bm-U/PNS-PPW)
o} dH|pise| AthZI0|(PNS-PPW/ANS-PPW)

AFRe ool A ATFHATAA 1.000%
oz Jeign, ASF(1.58)3 &8 FALZ(.
94) Abolol & #2918 (P<0.05) 27t AAATE, thE
T 8 A7 QR HA koK (Table 2, 4).

HQ1F9) Adi ol &4 FNEE(0.3), ¢4
TFALE0.36) Alelol F2FFE 5% oA oUe
zpol7} AAHN L, thE TE Abolddle g9sle
27F AR HA B (Table 2,4).

E3 Qo] FEFNA BT ol AT
9] o] Alelofl= fAFE 1% 04 FAd
A@BA (y=0.8562) 7} AFHAC}.

15. dleiZ H2j S F(A-C/PNS-PPW)
H7) W RAge A dFUSE FAH



22 fo¥ AHE HolA] St (Table 2,4).

16. o5& 2F&((L-La)/L)

(1) 7L Felo] W& o]

AT FAREE, F TALELY doUe
Aole AAHA B Table 2).

(2) ol BHe) w& Aol

A420.7D, 99 F5F(0.63), Ao BFF
(0.28) 22 ZAdd FAH2 {98 (P<0.
0D & B A Table 4).

17. A7) 281} oIF&u e 258D &
A

Aol FEF(y=0.4416), Ao BHF(y=0.56
24), AAT(r=0.0677) A EARLE 9oUe
ABBAE AR HA Y¥git.

V., &2 % ¥

1. g7 cfatol oistoq

& 979 EXL 1% ) 4Y¥ed e 7AE
A ¥ 229 ¥l 9 FeiE XA AR
AM RFHoz |AdNN, FFTH FMEY
g Aol, TAYE fA el UM L] EF AojA A
wE Aolg ¥R, FEIH A, 13 FANYEF
AEHAE ¥dZ M 534 Ve 2UES
Zed U

E A7 AFu4 FalE 5134 Ale)g] 714
% oFF 153(49, o6, BTA%H9.14) otk

Substelny®? @779 ¥W3E FRUALATFHAL
Aoz F|FE, ATFMe Zeol7t 4-54 o F,
o7t ol whet S ke A Holn, d7A%
BTN Abele] Zixel FuH|F oz RE HQIFE
AR AFFEAAY A v|AZe] Eeo] H
FHol7t tol7t Foll wgl Frbske Ho2 Budt
vk o},

¥ a7 e 47O FHE €379 ¥HEe
AESS 7, d7MEE B &4F FAQE(HT
a3 8.54), ATNE @59 BAH FNEE(H
TAT 9.04) 552 ¥/, AFT(FTAH
9.54) 5%} ¥, AEIFeH, ol TES H
TAHL A vkdte] AP Aol gF HEA,

13

AR i dE%2 A9 gle Heg AR,

Ao} FHe b EFAMe Ao FEFT(HE
A% 8. 4D 1280, Ao BFE(HTAH 9.74) 38,
RARZ(BEAE 9.54) 532 AMAN YFAH
drMe TELY A7t 2A YA, Aol BF
9 BEF7} 301 o]F X 9% ¥}
59 7R A 129 2719 E Bl A Hol, Qo] B
FF AZ PaXe 438 UAd g o= e
F¥o] AFED. aBA, o] BFTAAM A
AA) B i dHae] gL FHH HWyst
AEA FHERZ A A & Hez A}
2¥.

FUdXe v =] Ye) 3 FEjol W]
AR ARRE o] AAR AL PP Hae
Ad Qe Aol

2 AFNME ATl HolN ZF IR T
apo], AEe] Fol, FEA7IY] ©WE o] T o
FE Woladeol WU WA RAZ, A
3t 7714E, A5 4 %< (pharyngoplasty) 33 Eo
wd= A e, ol % B HEJ Pa
sl Alg g

2. 4N b|Z(hypernasality) 3710l CHs|

doIdH L TG o159 FeFrld g5AQ
ARZE &43A QAo

¥ Hrse FAE fA9 o) At
2 A < d#o] U=l Spriestershach et al®, Cou-
nihan®™, Subtelny’®5& THE Aol ME vhEE,
BES SAAA T digde] Bas7] g olF
+ 244, doldy /Y Be HYe uEAY &
AT B3 g} o)A FAUIE E8E e
S (g, BdE, BEd) & T TFAPL
HAA Y vAF A7 ot & whlel € &
Athke AMdE AR,

Morris® 52 AoIHALERZ M9 &9 AAE
v A7 AFAY K%, Hrlel 9L 0|
A gethn Bug b glen, %$s$ uai
HAZ s € 718 A4 849 3%, 1,2,3719
Agez FAAE &) /g, /sp/, fstr))E LAIA
3 A=} ¥R AT, BFF HAT A
715& 71 7Y BRGME BA A2FTt E
ogs& dde A7t A=l vyepdtiy B



8o

dolg EA4Ae] uAAH7F HME A,
42 (sustained sound)Z/JA18] HALY &9t
QulF ANAY FEE B3 Jee IVYE &
A TN Y93, Templin-Darley
diagnostic articulation test®”, Iowa pressure articu-
lation test®, Hypernasality cul-de-sac test®, Back-
ward presentation of speech sample® 2] T}¥g
&2} o] &-E o] gt} ©1F Hypernasality cul-
de-sac test¥ )8 F A A, S24(FF) o 7H A=
HAGES ¥3FE A9t F71EE o183ld,
<49 A vlE3 4 5§ Yolske 1
PR I A UG,

2 A7dMe @A Florida NetAH EE A4
ZALR o831 9= hypernasality cul-de-sac
test& 2 AA wWA ¥ ol g3Y=d,
T dES, BEg, v /p/, 1t/ K,
e/, 1sP) 3 QR% fi/, fa/, v/, Je/2 TR G&HFH
283 doi(CV, CVC, CV+CV) 97ls} SR /i/,
& 44 oulF Al EA EEEA S
FHHEE ¥ A9 W3t de A=2A I
WA ¥)S-(hypernasality) & 371319t}

e o3 APALE o8 I4F Hrke
ALY X Zhef % Wrleke @AIAe] AUtk o]
B} R 433 Al dE EEHE Aol &
e A @1, e N7 R3doe Fol
UM ddHoz SEF ASE Jidze A&
Feojth. wetA JAHos F¥sn Y F
e AFAY 23& HAMME electro-phonocar-
diograph, sound spectrogram, LPC 5-& o] &% 3
AL gaseE)etn Azkd

3. FRUAMMTHARR W b2 ZHARRO) oY
3jod

AR A Ade Yoz A"
3 47, Pneumography, ¥1Q57, A4, 23%
R 2o, PAMARH AALE g3 AHA S=
g, olFdM= WALI®A HAe A7, FAS,
QFFY g F9e Jeel FFE I IF
A E4E ¢ £ JE TEH WioE ®o] o
£=of gt

14

Sherier7} HZ2 WAIE o] &, AT &5&
B o) T2 OFF WA 7)Ao T T oo
62177 A7 HE BT 91§ latera), frontal, basal
V3 Towne’s GO 2 Tt FYYPEel
7g=e] s,

Shprintzen®™& ¥|U7 HA7| & @37 93
Ae Hox 2700449 fluoroscopic projection®]
goge 94¢ v sled, B dFdNe B4
FRFALALAALA Y Honjow™ 5ol 71EE v|A%
2L ol%, AT, AFFEY ¢ Z¥e &
& gFHt

FRUALAFHAZE ¥R1G Hdd] #d| T
ZEY 435 @A, HQ7 454, =), ¥
AF5o Ut FRE AT, 4o A= 8%
&doMg FHE 7HARAY, ¢ 3R M
224 ¥ 59 AP L JeleR oo,
A7 Helg F83) gotshed ofgol %
the @3ol itk

£ AT o] 88 ¥ A FYYLE fluo-
roscopic screens &30 A& 53z FgA
fAte] FH A E Lol Y 5 %o, HHH
4E 4d& F I, ZIAT B9 e AFSYY
HAE 4E g F At FFol UATL, /ja/g
AT F& 4L 4 F A2, AFFHY A
TEHE A3 Yrisiz] Yo, o)A J4] &9
ZA golete A4l k. 1AL £ AF
dqre AFED A7 HUEF Boe &%
&g vl FAHE TRV € 479 A
S8 Wy Ee] g Fed A

ol WHEL ©IAA Yol AR
Ak, HQA7 Hol oA 71 FaE 84U
A7, AFEY, FHEFY TFAT D timing
e dkx) Ryt

William®5-0] BAZHARH Holof glojM &
A= ) 3489 Y (lateral still technigue) &
At g stE ¥ (cineradiograph) & ®]EE B
2|3 FAETHAAPFEGHANA F30% < 23
&g 1294 gtk E£¥, Benson®™, Shelton®%-2]
d7dde] w29, 54 dde A& (sustained
sound) A Alel AojA 9] WALAE o] &F ¥|AT
A7) Hrke dAF dolE g ot HrrARs}



gt 59 #AA A
webd, 2ok @G AAAY HAF HHv)E
P71 e 4459 E ¥ (connective speech)
SA A gREdEE =tk Aol Easd)
iz &R

4. A=Y ¥ A=@niol cistod

Az, A, A%71EYA ¥ 7123 & Hoopes
%, Kurokawa®7} AM8-$ Wig ol&3l%c. A
¥FE& ANS, FHIFE& PNS, A4 dee U=
ssich

AZ712YAE ANSS PNSE 9t HHes 4
AP A7 (pterygomaxillary fissure) 33,
ANt AdEEshe WD HE PNSE A
31, ANS7} B8 8% 7%, Coccaro™ 9] Hdl o3&
HAZ 3} - e FotE HAWEE ANSE
A&uct.

1) 971 ZHold &3

ATFMY Holg AT AHL R ASYE RaF
Be R, FulF(PNS)AA TS A7
9] AM A& d7/09 Zol & 33 i 2y
A7 dele FHogM, EFAYNE knee ¥
HE Ueiez, PNS-U Fdezye A/ &
ol& A B3] BT, 1BR /i/ddAe
AN knee B4 F919 WiZE AP (OH 735
ZZH(Co)& AYT C-Cool AFMo] IAAY
AFet v yAskE, ¥AES TS nFe
23 (Bm)¥ F422, FuF94 BmE AU T
M Al o2 A8 (PNS-Bm-UE ¢
T Aelz At

A& Ax, AGAHAY Q7 FAol o] & AF
WdEe] F & Zolvt gl ez UEw,
LR A 1AM E ATl TG F B3 AA
Yehon], Aol 7)FAl "oAe Aol
Qe v, FALTFAANE 2 ez Yeve 3
o] AATh

A L] AT FAC UM ZF 2] K AF
Aol7t flE A& Yoshida™e Hugt GA|sH,
Al A7) Holrt dojy HFE A
8% 8471 obdS v E£0x A,

2) A7 AZHR Zold w3l

Ahel A Furezel A ¥ M 7

15

el o REoz, YA 3%, knee Yl &
JeElied, Ruding®dl &3H I3 AdRe
TMFAZ(musculus uvulae) F FAAVF2(pala-
topharyngeus) 8] & Adf7} R F4d 91X
&3 gt

A7 AR Hole PNS-CmeZ 3sied,
FALE, BTN Aole AHHA FRAT,
Aol FET(16.2mm), FAF(20.8mm) Ll &
e &el7t AN, BT, £4H FAEF(8
mm), SATFNLZ(16mm)&E dolAE Byt

A7 AdHR-2 Ho) ¥)g-& (PNS-Cm/PNS-Cm-
U)Z 0ol gejgle A7 AFHA YpARE,
Ao} BHFF(0.47), Q%3 T(0.50), BAT(0.
54)&e AE B, BRS9) HEdH A¥ax
SAR vixe F%e A3, AWE ¥4ge
Hole dod A7 ARRrt B4F B Aol
AABRe AL 2o, ¥ AFRH FelA
A7 AYEE ¥4 WS ASY AW W
%18 R3¥ Hoopes®™d ATE ¥z 39, 9
TR AR AGUST A=A A v
71 &A] @7t AaEt.

3) 7MY FA4 tEy

A7 4L 7N FUFoz g A7
P gloy, E =FdAME A7 sk 9
Ao He] $AZ B-BoE A&3Hct.

AN ERL 4 Fhole A 7BA B
A g9%le Aolrt AT, BE FAAM ¢
A B} 71FA Utk AYE BYR, 1 F
7Vgel A4, BGW LS, €3 LT
To 8 A FHE FEF FHAN e
AT FARJAFEY £Fo0] FATo vl X
24 & F Asdch

4) 59 ol i3

52| Zolx Hoopess 7L Yoz 7
Bade FuSqA JAFFHARL] A (PNS-
PPW) 2 A3}

Miyamoshita® §& F7/1E @Al 1M, AF
Zol7t HiiAs el 1A Be F¥E 7XE 8
22 Z{Pcin 2ag b e, B dFdAME,
AF Rolol oA, Z+ FIte 299lE Hole
QA A FkARE, PR} 11 Qo] §FTol
o] FEF B} A vehdes FEel i



5) AF&HEH Al tisly

UFFYZ Agle v AZ2GARAGANA fa/ A
Al AFFHA 7t 71 FA He S0l ¢k
At 715Ae] &Y AE A9

AFFHT Agle IAAl T 3¢ Aojrt gl
KA, ja/FAAA NN E ¢4 FHEE B 33
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