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Abstract

Changes of postpharyngeal soft tissue following application of a combination of chin
cap and maxillary protraction appliances were studied in a comparison between lateral
cephalograms of before and after treatment.

Twenty three patients were selected for this study.

Postpharyngeal area was divided into the pharynx and airway, and each area was
measured by distance and area.

1. There was a tendency seen in which after protraction of the maxilla, the airway

became wider.

2 . The postpharyngeal changes showed a slight correlation with the hard tissue changes.

3 . The volume of the airway tend to correlate with T3-PNS, 0-Q.

Key words . Maxillary protraction appliance, skeletal class ., postpharyugeal soft tissue

" DB E, H5VEEIHENLOAL 5T, FEE
DEHEBE % W UIKTERE 21 ) BB K xin 4
FBIEERIR IZ B0 2 KAt &b 2 b, T D% <V, 2D L&) % skeletal unbalance

o

2% : BBFIS9E 9 H30H
ARLOEE, FUMLBUBERHEEARE BHSES A) Ch0TREL L,

(195)



82 FFER, fb/ FIRATHHS AR & 5 SRR SR O RE R L

ARb 5 REIIL, EHEATAETIREZHV
2212k T, RRDOBIEIBED S TIXHE
o TOER G BIERBHYFER TIT ) 2 &
AHlEeE o T &g

Ok BBEBEEBIIOVT, ZOWREMD
BEL, BAoRESHh, Edtshd &I
BoT&S™

EEETHETEEOZFEIZDOWT, kambara ™
X, H= A FNVERVEERIIENT,
LEBEAKRF R ABEEEEL, ZOT2EM
Ay, FEEEAEHTHLILERL, T
LHY LEBOBRLREL, 512, ELS
FEE, LT, EHEEAERANENEFEL S
Mo Eh, &fke L TIE, EEESHED
ORI
LG L THEL A2 2HREL TV o,

¥/, BH™ 51, FHEATHETIEEICILD,
2E-B D |5 # 8, nasal floor ? counterclock-
wise rotation, FEED clockwise rotation 7,
HELRELELT, ELTWwAZ L 2HmEL
nasal floor @ counterclockwise rotation %,
BADELCEHELTWE W) 2L T, KAt
I ATERE AT L TR X % side effect TH D&
Mg, FEATHES|IEEIC LS ETHEBERO
WEIZHIT BEEL factor THEZELRKES
naL|mEL 2o

2 2C, FEAAETIEEICELS ERED
counterclockwise rotation &, Z U2 nasal
floor PZE{LIE, Zh & & D E CEHMMIIENT
L, AISA2OBELRIFL TS Z L AHElS
n3, LaL, 2Ok ZRiHETIZEIZEL
T, REE L BRI ERERE L 2 BE O
mEEX, REAEHELENE PO,

% 2T, A, SRR SRERIO S 5, chin
cap & FERIHEFIBBOHAICLY, WER
E 5T ERE AT, RERTAETRARIC
£ 0, EHEAEICES T, RN
BEIZ LD & BEAANEL 22 & RNZDOTH

counterclockwise rotation 7,

HY %o
= ' #

W H AZE K F iR b R R ok
Bel, WBEEIT- 2207 E~12KE TOR
I AFEHID 9 b, chin cap& EIEATAEG|E
BOGH CRE L 2EFRH BF74, K116
%, &t23%) OfTE, P& OBEBESREROEL
XEHMEEEERV, (Fig. 1) EFERI
LTI, RERBOXEEVE(TED,
WEWEICET AR A1 ELIAT, fiidl, &
b HEREROE, MRS, RE
DxhRIZE B EHERENZEDE L T,
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Fig. 5 Method of measurement for pharyngeal soft tissue.
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denture pattern & L Tl%, U,—SN, U,—
NF, SN—Occ, NF—UOcc 120.1%level T,
L,—Mp 121 %level TERBZELAH LN,

S—N ##Clk, EHEBAROMLTBE, T3
B{KD clockwise rotation ¥~ 72RiBA & 5
N7, FEENTIE, FEOET & FTHR DS
AR R 5 Nz,

Table 1 Comparison of before and after correction

before treatment after treatment increment value

mean S.D. mean S.D. mean S. D.
SNA 80.40 3:61 82.97 3.37 2.85 1.63%*
SNB 83.24 3.40 81.29 3.51 —1.78 1.28%*
ANB —2.84 2.39 1.66 1.82 4.63 1.97
SN-Pog 82.69 3.39 81.08 3.47 —1.47 1.41%*
CONVEX 184.85 5.73 176 .24 4.36 —8.90 4.20%*
GZN 81.59 5.00 83.03 4.67 1.46 2.71*
G-angl 134.16 4.50 133.88 4.53 —0.20 2.28
SN-Mp 35.74 6.02 36.92 6.04 1.27 1.82
SN-FH 5.39 4.45 6.45 4.50 0.76 2.19
SN-NF 8.06 3.53 6.00 4.08 —1.83 2.35%
SN-UOce 22.43 4.80 14.95 4.94 —7.01 4.38
SN-LOcc 11.68 5.79 9.93 5.41 —1.56 3.27
NF-UOcc 14.36 4.68 8.96 4.99 —5.18 3.73%*
Mp-LOcc 24.07 2.50 26.99 3.24 2.83 2.83
L,-Mp 82.19 7.94 80.66 5.96 —2.78 4.06*
U;-SN 106.26 7.04 114.40 6.47 7.15 4.98%*
U,-NF 114.33 6.94 120.38 6.10 5.33 3.87%*
Y-axis 66 .97 3.73 68.60 3.85 1.70 1.26%*
Us-NF 82.92 7.25 84.51 5.89 1.46 6.00
L,-Mp 82.83 7.16 82.19 6.65 —1.17 5.65
SN-Occ 17.05 4.79 12.43 4.80 —4.30 3.15%*
Overijet — 32.65 18.54 47.52 16.68 80.65 19.71
Overbite 49.39 20.58 21.78 18.47 |— 26.52 19.87

% 1 %]level significant *% 0.1% level significant
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Table 2 Comparison of before and after correction

S—T, T,—PNS
before after increment before after increment
treatment treatment value treatment treatment value
1 25.0 2.5 —0.5 23.0 22.0 — 1.0
2 2.0 2.5 1.5 26.0 27.0 1.0
3 23.0 27.0 4.0 23.0 24.0 1.0
4 27.0 26.0 —-1.0 18.0 22.0 4.0
5 24.0 27.0 3.0 27.0 2.0 ~1.0
6 25.5 25.0 —0.5 19.0 21.0 2.0
7 23.0 23.0 0 25.0 30.0 5.0
8 25.5 25.5 0 24.0 24.0 0
9 31.0 34.0 3.0 13.0 13.5 0.5
10 27.0 27.0 0 21.5 24.5 3.0
11 24.0 22.0 —2.0 22.0 28.0 6.0
12 25.0 25.0 0 24.0 28.0 4.0
13 28.0 30.0 2.0 17.0 17.0 0
14 33.0 33.0 0 12.0 15.0 3.0
15 29.0 27.0 —2.0 22.0 28.0 6.0
16 27.0 27.0 0 17.0 21.0 4.0
17 28.0 29.0 1.0 13.0 15.0 2.0
18 27.0 27.0 0 25.0 29.0 4.0
19 25.0 2.0 1.0 20.0 20.0 0
20 22.0 23.0 1.0 19.5 20.5 1.0
21 27.0 28.0 1.0 22.0 22.0 0
22 21.0 20.0 ~1.0 22.0 23.0 1.0
23 25.0 25.5 0.5 19.0 21.5 2.5
mean 25.95 26.43 0.48 20.60 22 .69 2.09
S.D. 2.70 3.08 1.47 4.06 4.51 2.07

(201)

DRTTFHBEIZ L 2R[EDILARERL TV 3,
¥ 7=, EIZEWT LRI 790 5 ERE
%0.85N L L, TOEHDILAEZRL T3,



88 Hideshi ISHII et al./Postpharyngeal Changes after Maxillary Protraction Treatment

@Po—T,, T,—PNS (Table 3) Po—T, & T,—PNS D LFE TIE, fr#if0.537%2 5
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Table 3 Comparison of before and after correction

P,—T, T.—PNS
before after increment | before after increment
treatment treatment value treatment treatment value
1 32.0 32.0 0 19.0 20.0 1.0
2 35.0 36.5 1.5 21.5 23.0 1.5
3 29.0 31.0 2.0 20.0 22.0 2.0
4 29.0 28.0 —1.0 19.0 22.0 3.0
5 29.0 29.0 0 21.0 24.0 3.0
6 27.5 25.0 —2.5 20.0 23.0 3.0
7 25.0 24.5 —0.5 26.0 30.0 4.0
8 34.0 33.0 —1.0 19.0 21.0 2.0
9 32.0 35.0 3.0 9.0 9.0 0
10 38.5 38.5 0 16.0 18.0 2.0
11 29.0 29.0 0 19.0 22.5 3.5
12 30.0 29.0 —1.0 21.0 26.0 5.0
13 36.0 36.5 0.5 11.0 12.0 1.0
14 36.0 36.0 0 8.5 11.5 3.0
15 33.0 36.0 3.0 14.0 19.0 5.0
16 34.0 33.0 —1.0 9.0 14.0 5.0
17 33.0 40.0 7.0 10.0 10.0 0
18 29.0 31.0 2.0 24.0 26.0 2.0
19 34.0 34.0 0 13.0 15.0 2.0
20 34.0 34.0 0 17.0 17.0 0
21 31.5 31.0 —0.5 19.0 19.0 0
22 29.0 27.0 —2.0 19.0 23.0 4.0
23 31.0 32.0 1.0 17.0 18.5 1.5
mean 31.76 32.21 0.45 17.04 19. 36 2.32
S.D. 3.15 4.02 1.96 4.82 5.34 1.57
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Table 4 Comparison of before and after correction

Ba—T, T;—PNS
before after increment before after increment
treatment treatment value treatment treatment value
1 23.0 22.0 —1.0 23.0 24.0 1.0
2 25.0 22.0 3.0 25.0 29.5 4.5
3 22.0 23.0 1.0 22.0 25.0 3.0
4 23.0 22.0 —1.0 23.0 27.0 4.0
5 21.5 19.5 —2.0 24.0 27.5 3.5
6 18.0 19.0 1.0 27.0 27.0 0
7 22.5 - 22.0 —0.5 30.0 33.0 3.0
8 22.5 18.5 —4.0 23.0 27.0 4.0
9 25.0 29.0 4.0 10.0 9.5 —0.5
10 27.0 27.5 0.5 20.0 22.0 2.0
11 20.5 21.0 0.5 23.5 28.0 4.5
12 24.0 23.0 —-1.0 25.0 27.0 2.0
13 22.5 23.5 1.0 18.0 19.0 1.0
14 29.0 28.0 —-1.0 10.0 14.0 4.0
15 24.0 25.0 1.0 19.0 24.0 5.0
16 32.0 31.0 —1.0 11.0 16.0 5.0
17 32.0 34.0 2.0 11.0 11.0 0
18 26.5 26.0 —0.5 27.5 30.0 2.5
19 26.5 29.0 2.5 17.0 17.0 0
20 21.0 22.0 1.0 25.0 26.0 1.0
21 22.0 21.0 -1.0 23.5 24.0 0.5
22 23.0 22.0 -1.0 23.5 26.0 2.5
23 20.0 21.0 1.0 21.5 23.0 1.5
mean 24.02 23.95 —0. 07 20.97 23.32 2.34
S.D. 3.44 3.96 1.73 5.59 6.01 1.72
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@S—0, 0—Q (Table5)
S—OfTIZ, 0.03mmD D, O—QE TI¥1. 3
mmD I %2R L, MEERREEEICZ LIE &2 <, &

0&0—Q DEETIE, #iRil0.44» 5 BN E
%0. 48N L EfL L, Q[UESOHEMIZ L 3%t %x
L7,

CRUBES D TEEN 4 BEEEDO M A S 5 072 S—

Table 5 Comparison of before and after correction

S—0 0—Q
before after increment before after increment
treatment treatment value treatment treatment value
1 23.0 23.0 0 17.0 18.0 1.0
2 36.0 37.0 1.0 15.0 14.0 —1.0
3 45.0 46.0 1.0 19.0 17.0 —2.0
4 32.5 31.0 —1.5 12.5 20.0 7.5
5 33.0 33.0 0 26.0 28.0 2.0
6 30.5 29.0 —1.5 17.0 17.0 0
7 32.0 32.0 0 24.0 24.0 0
8 39.0 36.0 —3.0 14.0 15.0 1.0
9 41.5 43.5 2.0 5.0 7.0 2.0
10 38.0 35.0 —=3.0 22.0 20.0 —2.0
11 29.5 29.0 —0.5 18.0 20.0 2.0
12 31.0 31.5 0.5 17.0 19.0 2.0
13 38.5 40.0 1.5 7.0 8.0 1.0
14 43.0 42.0 —1.0 6.0 6.0 0
15 43.0 4.0 1.0 16.5 18.0 1.5
16 42.5 42.5 0’ 15.0 21.0 6.0
17 35.5 37.5 2.0 4.5 5.0 0.5
18 34.0 32.0 —2.0 28.0 28.0 0
19 38.0 38.0 0 11.0 11.0 0
20 28.0 31.0 3.0 12.0 13.0 1.0
21 40.0 39.0 —1.0 17.0 18.0 1.0
22 23.0 23.0 0 19.5 22.0 2.5
22 30.5 3.5 1.0 13.0 15.0 2.0
mean 35.08 35. 06 —0.02 15. 47 16. 69 1.22
S.D. 6. 05 6.18 1.50 6.14 6.18 2.09
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®mE M HER (Table6)

Vol. 1 88T, Z DFEHMEDZEH 51, 2mm? BEH,
Vol. 2 T, 38.05mm’#iM % R L, FEEEEHAITO
HiE 2B 2mET— 7 R s h, BEOE

25 L TEBOEMATRENT W 3, HETUH,
TR0, 847r 5 BHU ER0. 3\ &, K& &1L
LD, QEDILKRIZEZELDTHE2 L %
ALTWw3,

Table 6 Comparison of before and after correction

Vol. 1 Vol. 2
before after increment before after increment
treatment treatment value treatment | treatment value
1 307. 69 314.02 6. 33 335. 26 375. 43 40.1
2 373.84 373.80 — 0.04 349. 51 368. 14 18. 63
3 360. 67 372.40 11.73 327. 47 360. 63 33.16
4 355. 45 345.79 — 9.66 303. 53 421.78 118.2

5 354. 81 340. 37 —14.44 482. 53 577.88 95. 35
6 401. 83 352.73 —49.10 360. 75 343.13 —17.62
7 483. 38 466. 24 —17.14 568. 43 615. 25 | 46. 82
8 378.03 320. 89 —57.14 273.27 318.03 44.76
9 411. 34 451.53 40.19 176.79 180. 80 4.01
10 496. 84 486.13 —10.71 382. 88 387.92 5.04
11 322.33 357. 81 35. 48 372.27 422.16 49. 89
12 413. 82 407.08 — 6.74 391. 21 388.15 — 3.06
13 396. 58 405. 98 9.4 209. 09 249. 49 40. 40
14 370.98 367.07 — 3.9 173.17 200.18 27.01
15 412.12 423.93 11.81 314. 22 379. 87 65. 65
16 455.15 466. 01 10. 86 277.24 340. 81 63.57
17 461. 45 468.71 7.26 185. 48 205. 03 19. 55
18 470. 51 466. 47 — 4.04 522.11 574. 87 52.76
19 431. 89 478.67 46.78 286. 98 275. 36 —11.62
20 368. 64 436. 68 68. 04 301.24 363. 33 62.09
21 370.71 323.24 —47.47 346. 74 351.83 5.09
22 379.49 365. 53 —13.96 379.02 455.79 76.77
23 292. 57 306. 62 14.05 286. 44 324.98 38.54

mean 394. 353 395. 552 1.119 330. 679 368. 879 38. 050

S.D. 53. 089 58. 597 29. 000 98. 793 110. 519 33. 062
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®&HAEEB (23T 2 +HRS1T5] (Table7,8)
WAL & LR L ORI, FE ALY
EELMEBEERED N o, LA LEERR

Table 7 Correlative matrix (hard tissue measurement to soft tissue measurement)

ZAEE R ISHEBRAE80 5 1, FFIZ Vol 1,
Vol. 2 1I2BL TH 3 &, Ba—Ts, T:—PNS,
S—0, 0—Q & DHTHERARD 517,

S-T, |T,-PNS| Po-T, |T,-PNS| Ba-T, |T;-PNS| S—0 0—Q Vol. 1 | Vol. 2
SNA —0.090 0. 083 0. 341 0. 022 0.269 | —0.113 0.243 0. 055 0.328 | —0.201
SNB —0.034 0.173 0.217 0.112 0.234 | —0.046 0.112 | —0.245 0.102 | —0.111
ANB —0.053 | —0.037 0.147 | —0.051 0.076 | —0.064 0.132 0.197 0.209 | —0.097
SN-Pog —0. 054 0.199 0.191 0.149 0.167 | —0.032 0.105 | —0.277 0.076 | —0.109
Convex 0. 034 0.087 | —0.130 0.092 | —0.077 0.067 | —0.116 | —0.215 | —0. 212 0. 086
GZN 0.173 | —0.327 0.154 | —0.092 | —0.071 0. 028 0.123 0.082 | —0.015 0.123
G-angl 0. 051 0.097 | —0.024 | —0.216 0.138 | —0.129 0.028 | —0.053 0. 060 0. 060
SN-Mp 0.314 | —0. 360 0.190 | —0.397 0.064 | —0.119 0.211 0. 059 0. 049 0. 258
SN-FH 0.149 | —0.127 | —0.048 | —0.248 0.210 | —0.091 0. 050 0.189 0.189 | —0. 061
SN-NF —0.214 | —0.040 | —0.338 | —0. 067 0.194 | —0.321 | —0.036 | —0.093 0.029 | —0.201
SN-UOcc —0. 026 0.026 | —0.201 | —0.077 | —0. 003 0.118 | —0.126 0. 076 0.181 0.151
SN-LOcc 0.305 | —0.369 0.147 | —0. 340 0.016 | —0.049 0.067 | —0.196 0.252 | —0.125
NF-UOcc 0.107 0.054 | —0.021 | —0.049 | —0.125 0.339 | —0.124 0.148 0.193 0. 301
Mp-LOcc | —0.153 0.194 | —0.047 0.137 0.020 | —0.019 0. 060 0.270 | —0.259 0.313
L.,-Mp —0. 004 0.234 | —0.005 0. 037 0.282 | —0.127 | —0.056 0. 305 0.039 | —0.322
U,-SN 0. 062 0.156 0.311 0.021 0.134 | —0.028 0.226 | —0.116 0.151 | —0.095
U-NF —0.041 0.176 0.198 | —0.014 0.293 | —0.232 0.269 | —0.203 0.209 | —0.239
Y-axis 0.225 | —0.339 0.060 | —0.340 0.028 | —0.174 0.149 0.187 0.046 | —0.023
Ue-NF —0. 499 0.272 | —0.373 0.319 | —0.230 0.219| —0.215 | —0.055 | —0.208 | —0.120
L¢~Mp —0. 480 0.415§ —0.244 0. 239 0.032 | —0.035| —0.135 0.502 0.037 | —0.003
SN-Occ 0.145| —0.175 | —0.064 | —0.231 0. 006 0.055| —0.054 | —0.050 0. 256 0. 035
QOverijet 0.092 0. 065 0. 264 0.119 | —0.162 0.338 0.161 | —0.171 0.186 0. 045
Qverbite —0.138 0.177 | —0.140 0.051 | —0.024 0.112 | —0.104 | —0.008 | —0.047 0. 065
Table 8 Correlative matrix (soft tissue measurement to soft tissue measurement )
S-T, |T.-PNS| Po-T, | T,-PNS| Ba-T, | T;-PNS S—0 0—Q | Vol. 1 | Vol. 2

S-T, —0.628 0.308 | —0.516 0.208 | —0.340 0.401 | —0.323 0.164 | —0.198
T,-PNS —0.628 0.043 0.630 0. 067 0.501 | —0.145 0.230 0.075 0.177
Po-T, 0. 308 0.043 —0.416 0.446 | —0.169 0.481 | —0.251 0.362 | —0.103
T,-PNS —0.516 0.630 | —0.416 —0. 298 0.650 | —0. 266 0.333 | —0.195 0.289
Ba-T; 0. 208 0. 067 0.446 | —0.298 —0.611 0.486 | —0.127 0.610 0. 356
Ts-PNS —0. 340 0.501 | —0.169 0.650 | —0.611 —0. 269 0.277 | —0.139 0. 581 J
S—0 0.401 | —0.145 0.481 | —0.266 0.486 | —0.269 0.018 0.676 0. 003
0—Q —0. 323 0.230 | —0.251 0.333 | —0.127 0.277 0.018 0.041 0. 608 I
Vol. 1 0.164 0.075 0.362 | —0.195 0.610 | —0.139 0.676 0. 041 0. 047
Vol. 2 —0.198 0.177 | —0.103 0.289 0. 356 0. 581 0. 003 0. 608 0. 047
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