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Study on Prediction of Treatment Changes after Reversed Occlusion
Treatment Using Maxillary Protraction Appliances
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Abstract

The treatment changes following application of a combination of chin cap and maxillary protraction
appliances were predicted using lateral cephalograms of pretreatment.

Nineteen prepubertal patients were selected for this study.

The following method was used. First;angular and linear measurements were done on the tracings
of cephalograms. Second ; changes between pretreatment and posttreatment measurements were calc-
ulated. Third;the equations for predicting the amount of changes during treatment were derived by
use of multiple regression analysis.

In conclusion especially in the skeletal pattern, equations were found highly accurate for predicting

the amount of changes during treatment
Key words : Prediction, multiple regression analysis, maxillary protraction appliance
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Fig. 1 Landmarks in this study
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Fig. 2 Method of measurement for this study.
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1. #I2HEE & Uitk O FHANE & & UMfiTHT,
HBOH# (Table 1)

:

ZOFERIE, BIEY OFE LFRAL—HLT
Wi,

2O FHAME TlX, skeletal pattern & L T

(SNA, SNB & 1) EBED%B & FEADATHNL
L T3, denture pattern& L Tl¥, L2
Hil B D BHI AR} & T SE TR O S RIER 2 ZRE T
Holo

KIHBOFHAEIZ 5T, Lk, FHHE LI
P DMMEISEVEE Z > TWEDIIHL,
denture pattern Tld, S HIZHEL TWE3DH
oL 3,

TR, MO B L LTI, skeletal pattern

Table {. Comparison of before and after correction

before treatment after treatment increment value

mean S. D. mean S. D. mean S. D.
SNA 80. 21 3.99 82. 60 4.41 2.46 1.37 **
SNB 83. 66 3.91 81.78 3.95 — 1.87 1.34 **
ANS —3.50 2.26 0.8736 2.41 4. 38 1.89**
SN—Pog 83.07 3.96 81.49 3.98 — 1.58 1.40 **
CONVEX 184.12 7.53 158. 51 56. 58 — 5.82 6.18**
GZN 82.457 4.17 84.74 5.07 2.27 2.83*
G—angl 132.57 4. 66 131.79 5.26 — 0.789 2.10
SN—Mp 34.81 5.27 36.42 4. 80 1.60 1.75*
SN—-FH 4.38 3.49 4.58 3.38 0.19 0.84
SN—NF 8.82 3.79 6.51 3.71 — 2.33 2.00 *
SN—UOcc 23.21 5.22 15.14 4.24 — 9.12 2.78 **
SN—LOcc 10. 88 5.61 10.56 4.29 — 0.321 4.63
NF—UOce 15. 34 4.38 8.83 5. 20 — 6.50 2,91 **
Mp—LOcc 23. 93V 3.30 25.52 4.21 1.55 3.84
L1—Mp 81.16 6. 37 77.76 6.93 — 3.36 3.45**
U 1—SN 104.74 7.00 112. 87 7.53 8.12 4,00 **
U —NF 113.63 5. 61 119. 37 6. 68 6. 26 4.52**
Y —axis 66. 38 4.49 68. 552 3.93 2.17 2.10**
Inter incisal 139. 10 9.01 132.9 9. 64 — 6.21 5.68*
Us—NF 82.47 7.26 85.78 6.15 , 3.30 5.25
L6 —Mp 85. 34 6.45 83.52 6.81 | — L5 6.85
SN—Occ 17. 46 4.136 12.81 3.94 — 4.657 3.09%**
Over jet — 38.05 22.90 41.84 18.49 79.78 19.5 **
Over bite 57.94 25.88 18.0 19.23 —33.78 34.4 **

% 1 % level significant

* % 0.1% level significant
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2. EREFSITIZE S FHEIROME (Table 2
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~4) /

T ¥, EEREHRICOVTASE, SNNF
7°0.597, U1 —SN £%0.554, L1—Mp #'0.476¢&
BRWEEZRL Tz, g, 0.70L e » 2D
SWEEZRL TWi,

¥ 70, SRBEHIZEE L T, Overjet iZDW T
1%, SN—UOcc, L1 —Mp, Overjet fi #*, %%
ftBEZ@MDP s 3RFTH3, %7, Overbite

Table 2. Multiple regression analysis

Y = Over jet (increment)

X 1=SNA
(1) multiple regression formula ))E g z [SXEE
Y=258.77—1.90X,,—1.95X ;s —0.61X ,; X 4 = SN—Pog
X 5=C
(2) standard regression formula X 6= G%n&/ex
(2) Y*=-0.51X*% —0.64X* —0.71X%, §;:g§jﬁ:
Y*, X*, reveal standard value of Y ,and X X 9=SN—FH
. X 10=SN—NF
@) YavvwAhvr4Ay, FaUv (%) X 11= SN—UOcc
s . . — X 12=SN—LOcc
/ A = (.
Yawuvwhryr 4 Ay R= 0.867952 X 13— NF—UOco
* 31 v (100%) R % R=75. 33 X 14=Mp—LOcc
. . X 15=L1—M
4) 7% T7TsrFegy XlG"—‘Ui_Slp\}
X 17=U1—NF
~NAFYT Vav R TIAYITUHY TruHre X 18= Y—axis
‘ X 19= Inter incisal
YAy Ry 7227.16 18 X 20=Us—NF
_ X 21=Ls—Mp
A4F=3 NS 5444. 51 3 1814. 84 15.27 X 29— SN—Occ
H4x¥AH5 /S 1782.65 15 118.84 X 23= Over jet
X 24= Over bite
Table 3. Multiple regression analysis
1 =Over bite (increment)
X 2=SNA
(1) multiple regression formula § 2 ziﬁg
Y=374.86—2.53X,—1.82X,,—1.11X ., X 5 =SN—Pog
(2) standard regression formula § 673 ig%rgex
Y*=—o. —0. 1. X 8 =G—angle
0.44X,—0.26 ,,—1.07X,, X 9 =SN—Mp
Y*, X* reveal standard value of Y and X X 10=SN—FH
. X 11=SN—

B) VauvuhrvHr 4Ry, ¥39UvY (%) Xié=§l§—§gcc
Yavyw A ARy R=0.865984 X 13=SN—LOce
7 v A X 14=NF—UOcc
* 317 (100%) R % R=74.99 X 15=Mp—LOcc

. . X 16=L.1—M

4) 7o 7rteFray Xi$=U1—SII\)I
= X 18=U:—NF

NAFYT T2l TIAVTYHY TrHre X 19=Y—axis

) X 20=Inter incisal
Yoy Ry 13623.80 18 X 21=Us—NF
- X 22=L6_Mp
HAF=Z3a3NLS 10216.90 3 3405 .62 14.99 X 23=SN—0Occ
HA4¥HT/ S  3406.93 15 2227.13 X 24=Over jet
X 24=0Over bite
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b SNB (22w TiZ, ANB, angle of convexity
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Table 4. multiple regression formula

1. SNA X 1 =SNA
R =0. 854167 X 2=SNB
Y=~ 7.01365+0.114554 X ;5 +0. 0778485 X ,o —0. 0341226 X ,, X 3=ANB

2. SNB : X 4 =SN—Pog
R =0.813123 X 5 =Convex
Y =-22.5755+40. 443228 X, +0. 120874 X X 6 =GZN

3. SN—Mp X 7 =G—angle
R =0. 873753 X 8 =SN—Mp
Y =15.0832—0.117822 X; +0. 244473 X, +0. 0255653 X, X 9=SN—FH

4. SN—NF X 10=SN—NF
R =0.596724 X 11=SN—UOcc
Y =2. 41744+ 0. 0466448 X ,; +0. 0290241 X,, X 12=SN—LOcc

-5. SN—UOcc X 13=NF—UOcc
R =0. 751867 X 14=Mp—LOcc
Y =—3.89064—0. 412978 X, +0. 041857 X ,; X 15=L1—Mp

6. SN—LOcc X 16=U1—SN
R =0. 88804 X 17=U1—NF
Y =31.3328—0. 49575 X +0. 149563 X,, X 18=Y—axis

7. Ul—SN X 19=Inter incisal
R =0. 553641 X 20=U6—~NF
Y =5.26913—0. 87067 X, X 21=L6—Mp

8. L1—Mp X 22=SN-—0cc
R =0. 476487 X 23=0ver jet

Y =36. 8328—0. 218341 X; X 24=0ver bite

Table 5. Score using multiple regression analysis (0. 1mm)

Overjet Overbite
predicted actual predicted actual
value value error value value error
(1) 52.63 47.00 5.63 —35.90 —24.00 —11.90
(2) 59.99 61. 00 — 1.01 —12.73 —13.00 0.27
(3) 81. 06 102. 00 —20.94 —37.66 . —12.00 —25.66
(4) 76.03 71.00 5.03 — 9.22 —16.00 6.78
(5) 93. 83 99. 00 — 5.17 —47.65 —67.00 19.35
(6) 69. 36 68. 00 1.36 —20. 37 -33.00 12.63
(7) 87.82 90. 00 — 2.18 —36.54 —62.00 25. 46
(8) 112.05 109. 00 3.05 —77.43 —69. 00 — 8.43
(9) 60. 26 53. 00 7.26 —51.53 —53. 00 1.47
(10) 111.67 110. 00 1.67 —46.02 —49. 00 2.98
(11) 74.83 85. 00 -10.17 —67.50 —63. 00 — 4.50
(12) 72.53 53. 00 19.53 —82.64 —102.00 19. 36
(13) 91.79 87.00 4.79 —71.46 —62.00 — 9.46
(14) 59.72 60. 00 — 0.28 —29.92 —35.00 5.08
(15) 74.08 62. 00 12.08 — 7.23 — 2.00 — 5.23
(16 ) 92.17 99. 00 — 6.83 — 4.95 —10. 00 5.05
(17) 100. 10 95. 00 5.10 —56. 20 —60. 00 3.80
(18) 63. 65 85. 00 —21.35 —24.49 —10.00 —14.49
(19) 82.43 80. 00 2.43 —42.56 —20. 00 —22.56

(172)



HIGASHI NIPPON DENTAL JOURNAL VOL. 2,NO. 2,Dec., 1983 51

” 5%,

SN—Mp 22wV Tlid, Gonial angle 7' #fj £ %
L& %W, SN—FN, Overbite 2+ 3
KFThdEFbD» S,

Table 51, Overjet, Overbite IZDWVWTHH
AW REFR O TFHIE, EREE Z208EL
FbLTWw3,

3. FHIXOIERAEH

RE

ey, Rodmeg xERE U TR, il
BXISRTED THY, ELOWTHBARKIZEK
% skeletal class & 2Wr L 7= 16 & L T, #
EDUWE & chin cap & FIERTHETNZ L V1T
HEL7

Fig.4 13, BEEEZEOEHE TH 5, Fig, 5k
1 FROBBLERDORELRL T3, 2D
%, full band 12 & ) BEERIIE B DRESL 21T 5 1=
EFITH 3,

FIEFIDOWIZEEF % AW A TR TE
i U7 F8IA Table 612/ L T 3, ZOMHIEE
HE TIHREICERMBLIEML 2EE2RL T3,

Table 6. Predicted value of the case

predicted value actual value
S—N-A 83.2 84.0
S—N—B 84.9 84.5
SN—NF 6.5 8.0
SN—Mp 35.8 36.0
SN—UOcc 7.6 8.5
SN—LOcc 9.4 8.5
L,—Mp 74.5 74.0
U,—SN 122.7 122.0

III B FEMALE

MEAN
S-N-A 82.50 81.0
T~
\
\
S-N-B 78.38 86.5
/ SN-NF 8.21 9.5
/ SN-Mp 37.03 36.0
L,-Mp 91.11 79.0
\\
e U,-SN 107.05 114.0
Mean

Fig. 3 Pretreatment record of the case
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Fig. 5 Posttreatment picture
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