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& %3}o] air pressure®l3HE ZA3slo] o]
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Number  Age at start of treatment Sex

1 12y 10m M e

2 8y 4m F A 1A B Xﬂl**‘?‘xl( < AA)E

3 9y 7Tm F banding3 ¥ hyrax screw® o]-&3F A A

4 10y 5m M RPEAA S AH&stglon 1 2/43] 314 (1/4

; Ly 1lm F 54 =0.25mm) A A 3k Fe) Ao Gg

6 7y 8m M At (A 1,2)

7 10y 5m M ]EE o}:MD]— 1w » -

8 10y 9m F 2. FAA

9 9y 5m F g4 A, 24 A5, 3 3 39, 6714,

10 lly 9m F 1 F Azdabgel 9@ w1 AEAY

11 10y 5m M (nasal airway resistance; NAR)E& STD.

” igy 151 RHINO KOC-8900(Chest Corporation) & ©|
y - . -

14 1y 6m F %'3}04 ZAs A (A 3,4). ]

15 12y 11m M SA4" A7 Mg A4 Adart Alska

16 7y 8m M At AIA = A Zhol] whEt Ape] 7} Biol U

17 1ly 2m M A HAFTETGE 5d 22 QA Mr g

18 12y 6m F A ey Aoz Aasiy A dAHA F
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AEL 3. maskE o]-23 A A

A e FoATE AFahgdeess,
F uAEe el Tz A,
111
TRn RL RR

TRn=Total nasal resistance

AHE 4. Rhinomanomery
(STD. RHINO KOC-8900)

RR=Right nasal resistance

IR G 1419 wATIE A gl w]

5% 7% 9 944 S0lE Fol §7149 5

M)A 8g 7] Eah P (£ 2)
3. Aaale EuAg

RL=Left nasal resistance gzl olu|elEste mAloa] =3
B 2. A7 7149 F AT A 3k

Subject Before Immediately After After After
expansion after expansion 3 months 6 months 1 year

1 3 2 2 2.4 2 )

2 2.8 2.7 2.5 2.6 3 *

3 4.9 - 4.6 4.5 4.5 5.2 *

4 4.6 3.2 3.5 3.6 2.5 )

5 5 4.8 5.2 4.9 4.6 *

6 3.5 3.6 3.5 3.5 3.5 *

7 3.3 1.5 1.5 2 1.6 1

8 4.8 2 2.3 2.5 1.5 l

9 4.2 2.2 2.3 2.4 2 i)

10 2.2 2.5 2.4 2.5 1.8 *

11 6.8 4.3 3.8 4 3.7 1

12 3 3 3 2.7 3 *

13 3.1 3 3.1 - 3.1 5 *

14 2.9 2.7 2.8 2.8 2.6 *

15 6.8 5.3 5.5 5.8 4.1 l

16 2.3 2.6 2.5 2.6 2.2 *

17 3 2.1 2 2.2 2 l

18 3 2.4 2.4 2.6 2.5 !
Mean 3.84 3.03 3.04 3.15 2.93
SD 1.34 1.05 1.08 1.01 1.14

* . No specific change, | : Decrease

* %  All values are expressed in cmH,O/LPS.




& AAele ol FHAZE Fnz st AT deble

o} (g 3) . 2. 1893 RPEel oA Zv|Age 2
4. BAAF E 2ol A= 9ol m 9L Eo)d Wzt
=A% 7k A7id Eu|ASL IBM PCe & 7F i (E 2).

AA 2 program SPSS/PC+E o] &-3}o] Jé 3. 23 AF HF Fu|ATE 3.03cmH,

T, 53 H3E Fagon 7 A7 Zu)x 0/1/sec(SD=*1.05) 224 21.2% (p<0.05) 2

stel  wi3l%  Mann-Whitney U-Wilcoxon T4 e FAEE Bg (T ).

Rank Sum W testZ wlm, ‘AP (FE

4) INIT,

NAR
. A7 <
2 A7EE A dgte] wslE e .t e
SAsG L 2% F7149 e[S ¥ 29 2y * 5 MEAN
L) LN )

7o) A st ). hd - s NORMAL
1 Aed 1899 #HF FeAFLE 3.84

cmH,0/1/sec(SD+1.34) o] g}, o] A Abal s

2] 2.34cmH,0/1/sec(SD+0.81) B} Lo & a2 1. 4 A Fr)AY FuAF

T 3. 3 Al F7149 el ZeAF
Age n Nozzle (Rin) Mask (Rin) Post. (Rin)
5-9 10 3.26310.600 2.430+0.899 2.579+0.916
10-19 10 1.566+0.476 1.076+0.260 1.335+0.326
20-29 10 1.641+0.444 1.51240.586 1.627+0.419
30-39 10 1.814+0.657 1.522+0.970 1.522+0.476
40-49 10 1.642+0.755 1.509+0.663 1.321+0.576
50-59 10 1.511+0.671 1.529+0.692 1.128+0.265
60-69 10 1.115+0.215 1.000+0.273 1.067+0.365
{cmH,O/LPS)
B 4. 2 A7) FulA g W stel t)g Two-tailed Probability.
Before Immediately After After After
expansion after expansion 3 months 6 months 1 year

B
efore 0.0126* 0.0342* 0.0268* 0.0214*

expansion

Immediately 0.8671* 0.5426%* 0.6809**

after expansion

After 0.5363+* 0.6569"*

3 months

After *%

6 months 0.3746

*p<0.05, * *p>0.1: Mann-Whitney U test.



NAR (cm H20/LPS)
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Before Immediately after After After After
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a7 2. 4 & Wstd PE A

4. 3404 ¥ %é B FvAFLE 3.04
cmH,0/1/sec(SDx1.08) 24 =7) £8] AF
2 20.8%(p<0. 05)4 a2 Bgon &
A%ol 3AY Fo HFE FuAFA Foix
(p>0.1)F Bolx &t (E 4).

5. 6709 & 4" g FHAFL 3.15
cmH,0/1/sec(SD+1.01) 24 =7 Zu|x3}
2] 18.1% (p<0.05)9] #4E 2geow AE
Aol 67145 HFE Ful AYIH {3
(Pp>0.1)F BolA AU (E 4).

6. 19F A" HF ZFv AL 2.93
cmH,0/1/sec(SD+1.14) 24 =7 Zu|A 3}
9] 23.7%(p<0.05)9 Z4£EZ Hgow HF
Azl 3A4Y, 614 HF FvIAEI {9
A p>0.1) 5 Holx AUTH(E 4).
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ARA o vehteane, TEEAd A
o kRl X e G 1872”1 Tomes® 7}
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ogicirasan gr\zkel wlQF AL et
F5 4HALT B4 B0 dad, <
W aEsh, AR Aa, "AAE A5l
L]—E]»‘é— z-'_ g}\ 31.41,45,62,63,76,77) Angle(1907) 2)_‘9__
adenoid face, Ricketts(1968)°"+< respiratory
Schendel (1976) €92
long face syndrome, Proffit®-2 skeletal

obstructive syndrome,

open bite5 3 7 <dobdel Fulol A =
gdu sged o ool AAAew ofFe
malformation, nasal passage narrowness,
pronounced deafness, - eye  strain, speech

difficultyS°] JEld & ddzm 39

‘;],45525565).

oj2jg HlsAE
fj]613.41.56,6586)  ola)) & 7 /zo-'] ] 03 7,585967)  u] 57
gbZ2129) ol Fokpmt e WA Aleol e}
3 4 glon] QA wHEoRME 2-447 7

o2 #H$2 ulHuto] MEHOZ FF, F
A3kE nasal cycle®l FA7lolA, 2 gl
body posture, exercise, hyperventilations
o] Watolx BAE 4 glvha Fpcfeesesess),

ol21gl wuisH e A& $3ke]  cotton,
steel mirrors-% o|-&38h= w4593 npareo
Z71 A4 2 PNS lateral view, lateral and
P-A cephalogram$-2] x-ray 7 A} 2655618288
7 MRIE o] &% 23074 Aol e
HZollE C-T 5% o183 3344 £4el 9
g s wl SNORT (Simultaneous
nasal and oral test) 34,
Planimeter Tomography, Rhinomanometry
0889 =9 o] &g AH#H FrhYHFel gl
o},

2. 9]0l spirometry, intrathoracic pressure

ofelxols o Hwd

hl P

respiration

measurement, alternating pressure method,
body plethysmography, oscillation method
5o of el Axsln gAw we} AR
o] &Algl QA" el AFE HAE 7]
AAdv)e] FF3(Z transducer, pneumota-
chograph, X-Y plotter)”} 7}& F&3}
D]_69,83).

slsfAle] Aae wAL $54 85 o
%_g_tg 40,72,75)54_’
lectomy, Nasal surgery %9 €38
\:&15,33,42,49,53,86)0] %)\_o_m] % od:"l_o]],(.]g} 7&-0]
g de] RPE whilel 712 4 3l

D]-l 1,22,43,52,66,73,75)

Adenoidectomy,  Tonsil-



1. 812712 XNE ZA 7)™ (NAR reduction
mechanism)

Haas, Bell %o uwt2s RPE: Abel-3-9
**X%Lﬂ%h‘a o) A 3ot %@h‘f% 7

AdA el A4 e
A7 st %ﬂ W okabg 7)ol AAY
T, {9 4G HAE F2A74 5L &0
stAl & & gle 40)gn —;5]_93\;}52425)

suture) & o] utere mFwlo) A Hggw A
WEIOL Ao, FRRAZ B4E Padi
Y mofelwiznia Awiolx ®gSuw T
dhol A= alveolar crest 97 o,
palatal vault”} &7} =5, vl
nasal base’} # i, nasal apex”} H A7} =
o Aol ®orgw ArekEe] Adhy; o] &
o] 35_ ;g. 5} q_24,25,36,66,78,81,87)'

AdE FEEA 97 AFETN 2FAY
VA, w7574 0] F7tsle] v A= HA
o] F7tskm, w|FA wbFo] AAso] ¥FA
of ZFiAl= sbE A AFI, nare base
expansion®] YAl Heol v Er|xr) F
7\‘15—]7ﬂ %‘;}_24,25,38.39,74). 51:_511_ ;ﬁ/ﬂz_-]lg_g_,‘& /_ﬁ
Al A7 Aejd Aol 3, eye straing
AHZFA, F4FA, o APA =

AeiFAE 7 o :rL7H:<5"7ﬂ o} Aot
Ashyd olF, sbE FhuAY 5& 7bA
‘/_"-_ 9)\‘;}_12,30,56,73)'

2+ dFelME 23 A% JF FeAFY
3.03 cmH,0/1/sec(SD+1.05) 24 21.2% (p<
0.05) 9 frejAgle 4% 2oon, ox 4

o =

rlo

0

obE 2 ulE A s slFA FhEiA =
gt#Ed o] A A5l 1 nare base expansion @ ¥]
A R R R R | e Bl )
59 ZulH ATz A w2 T5FH
0“ EH‘E‘T_ 21‘5;} n.’.’x‘_i A}g‘ﬂo‘}r/}mznoes) 5::_-3‘1,
ATz Wil W TF7]Fol WHE Ag
e B 2E B 2T R A
T2 WA s 974 dolvie AkxpTe)
Hojx dFukSo] FaE i olo] whzh Hte]
FFol Frase] iRyl Ao} FrastE A
28 Atz ot RPEC] &g &3 A

o rufJ

Wertz™+ nasal stenosis® =2} Al
of we}l vl EFriEwste ke o
v} 9l&d], Lt stenosis?} u|7re] A dlule
ZA 3}  bilateral maxillary arch defi-
ciencyol A7 TANEF o|A7t F&3ctn 3
A ch.

Hershey, Warren®»5-& Adenoid ®}=H7}
ol 3% border line #z}oj4 RPE=
Ao Agolxut BE F5F IAE BT
v fok 3l

A8AT 184S 9““’] ZFu|Ae AaE B
R 9“3-9— M ozbelE Helx sty
Woodside™+ Ato)7t @AY F713 A+
RPE7} &3& ‘/]’EP"HX] LAY, At
vho] 7} gol RPEe] whg Fkgo] ZrAstsl
71v}, allergic mucosal irritation, =+ A7)

-

mh 23

o]
LY

% 7+<d (upper respiratory infection) vl

gt AesigltH(E 2).
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3. oy EHot
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27] w371 % Al wig v = A
A Pl

o -

ook

=

Linder-Aronson*¥2 3% %38} air pres-
sue ¥3E ZA3e RPE & A3 A4S
2gokz sl o]2ld  air pressurew
nasal cycle, allergy, A7l% 73 o AAdA
apolol whe} chekslA wEHslz] wistell valid
index”} ® 4 ¢lovw, rhinometrical mea-
v A7 =2 g gt w st gk
air flow rated] ¥]|& &u|Feg o|E2 H|A
T3y A2 2o, Wertz’™+ warm-wire
anemometers ©°]&3lo] air volume #H3HE
=243 A3 RPE ¥ rest Adlo4 Hold =
o] F Holz Lokckx d=Hl, air volume
o 3= e) respiratory effortol] o 3F2- uh7]

surement gl

— 93—



w] Fol %3 valid index”} 2 4 gio}™®

t}A] wa A 2L air passage®: Fv A
X £ air passages Z+E A9 F air
volumed EY 4 Qledl oL aule Ao
breathing effortel] 213 Zo)7] wj-Fo]c},

A=A v]7}%E7]x 7 +H(Rhinomanometry)
of 3 a-FollA Hershey, Warren®®5-&
RPE A|@A%e vRE7E ZHALE 5§53k
v 37122 go] 45% FadRa, Z7)d w-&
v Arle AgE 2+ FAA gL e
AgdRE REdn g, =8 Woo-
dside™= FHAAbHo] 27 v RE/E AAL
5 53l Hi 45.9%9 T4E 2ydn F
.

B odFoAe 21.2%(p<0.05)¢ FHA
9lE 74E ®9gEd Hershey, Woodsides
I} e uwe Fas 10111“ %gko v} RPE

A uRAE A dhol KL dee ¥ 4
AATHE 4, 2% 2).
Aam s AR sAs 4d B4

# 4 Hershey, Warren®?¥&5-& A
AA AxE A uteh FstA vehded H
771 % (nasal airway)7} °l5F HAA{ A=
RPE Fol= Awdt SHEI}7 ez &
=3z 392w, Linder-Aronson*®,
Gray?®, Timms®*®3-2 443 F4 o A7}
e AAFAE A ARG s

v AekE 35 13
F 1849 HF 27] AL 3.84cmH,
O/1/sec(SD+1.34) e]3led, o= Xé*o“]gl
2.43cmH,0/1/sec(SD+0.81) .7} &
% vEbdth. o] RPEAse] U3 ¥
A w2 s AEE R+
< st A7 A4 obE 189 F 11
TXY AR IE 23 (2" ).
Woodside™ = 270 =& vwlA3e Z+
#xp7}p gy gapelsh wiAge] fAbsAl A
€ BAFY R, BrIE AL 2E &
Aol Aot ol okl 4L FAT
TFA 5

G A Aole AANGow, T

Oﬂ-i‘lo?.‘.—h'
L e Rt O

=

o owy Y W Aetre 2 oz AARS
o. =& 2% RPEZ Aot o o4F 4394
o 4steh =R E A FE2T £ 3
& AAea g

4. BN ULFO| HHYY

Hershey, Warren®-& RPEA| & 3714 X
A 7% 74w vAge] ¥ zpelrt gtk
stger RPE BA7|7-% <kt w7 57
=Z717F vebd 4 JdAuk ol Folel w
2 uAEe Aol M2 Ax Yt A
= '

Woodside™, Turbyfill, Hershey*¥%= 13
9] BA7|7FE vlmA AL HYvn
23wk ek

2 AT E RPEAHF 344, 6744, 1
d 2 ouAge 44 24% A3, Y F
3.04 cmH,0/1/sec(SD+0.15), 6714 % 3.15
cmHZO/l/sec( SD+1.01), 1'4% 2.93cmH,0/
1/sec(SD+1.14) 24 5% Az AZ9} Eo
g FoAE Bolz AU (E 4).

ol ofz] AEY A7 dA e A=
#3075 v @A B A7) 7ko] ggtort RPEe] 9
g v A g i oA AgAdE B4
%—% 2 -’F Aot skRlEE olE AU7e H

2 & de

stelel Atsdrt.

v.d &
AotF FHIAEE AP A IA
185 (&=t 91, o= 9= & Aoz
A, B4 A5, 4% 3449, 64K, 1439

H] 7&7]-‘?—71 & active anterior methodel] <

8 %4 wladte] ogah 22 AT A

1. }5d 1899 ZvAFE HA3.84
cmH,0/1/sec(SD+1.34) 24 AAQle] 2.43
cmH,0/1/sec(SD+0.81) vt} &2 +x&
el c}.

ul A e Z4s Bal HAE 9ol 91
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CHANGES OF THE NASAL AIRWAY RESISTANCE WITH RAPID
PALATAL EXPANSION USING RHINOMANOMETRY

Hyoung Seon Baik, *D.D.S_, Ph. D., Sung Hui Koh, *D.D.S.,Jeung Gweon Lee, **M.D.,Ph. D .

*Department of Orthodontics, College of Dentistry, **Department of Otorhinolaryngology,
College of Medicine, Yondong Severance Hospital, Yonsei University

The purpose of this study was to provide quantitative data describing the effect of rapid
palatal expansion (RPE) on nasal airway resistance (NAR). RPE is an orthopedic procedure which
is commonly used to widen the maxilla in skeletal Class III patients.

18 subjects (9 males and 9 females, mean age: 10 years 7 months) were selected from the
Orthodontics in Yongdong Severance Hospital. Recordings of NAR were taken by active anterior
method prior to expansion, immediately after desired maximum expansion, and after approxi-
mately 3 months and 6 months, and 1 year.

All data was recorded and statistically processed with the SPSS program of IBM PC system.

The results are as followings :

1. The average initial NAR of the subjects was 3.84 cm H, O/LPS (SD % 1.34). It was greater
than the average NAR of the normal subjects.

2. Among 18 subjects, 9 subjects showed reduction of NAR and 9 subjects showed no specific
change of NAR after expansion.

3. An average reduction in NAR after immediately expansion was statistically significant at the

0.05 level.

4. The reduction appeared stable throughout the post treatment observation period of 1 year
after expansion.

From these results, it was suggested that RPE is a useful method to reduce NAR.
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