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%‘ Aol =5 AFE Aoz A8
7IA 2 Aeol® 4 9lor} AndrewsVo] &3pd
aFH ol 423 A 4R v 9
X (FA point) & Avt= AAFH o|F+ Zelz
SRS o] F3ted AAAA=Er ABA ).

%“\1’ 0}1,] E}-, Roth43,44,45,4s)_1‘_:_ ﬂzc.’] ﬂ_g_/g] =}
B3 A/ AR AFolobRR JFn¥IA

—oj gk x HaA e A Vol.22, No.3, 1992-

of AgHoln g F ALE H4H T 4+ 3
o} 33l “% Andrews™& AL FALS] A
A EAE A7 =1 TAEA vFa
A 43], Tweed Foundation, Angle societyoll
A2d Ao aFAss v A7
o] AAl ¢e FHlE FAEI A IAFAY
AH/ AAEE AXFAA 78%7F 1l TX
HoMx 714 FAAZE A UAEE A
APt H47] 2w AT Bl ol
g 70dd Ade 80ddiol YA = FHE
FA-E HolA odotrt Fger olF FAATI
7l YA mAXE EIE Six key to
normlal occlusionol] ook 3tv] SWAo] o
g A3 olse} AHg-o] Bede} st
&3, AndrewsolF o3 ATA
E-1023,2431,32.334950.0 Apdrews?| Straight wire
appliance (SWA) A d 9] A7tet A xEo
2 AL A3 =FJ3gct. o2 3
e AAALA] AgEFo wet ohFdd
H45 714 o2 7}RA pretorqued B2 ol
edgewise ' treatment mechanismol| A}§-% 3
ek, A% B vlFe A$ ofd FHITEA
pretorqued B2}@& ALS-se A= 1990
d EA 2AP00) w2 AA-gHAe 64.7%
7} Aoz mAAE H&A e
o]+ pretorqued systemo.E A EA] X EA}A|
o] £¢4, A8AZ B%F, archwire bending

—7156—



849 74, 3xle] %3\_71: &)
A3 uE e °]%3F =7 F7
+5 AlAH. :z_aiu]— Andrews._“‘l' °}‘43¥
Andrews®] AFE& AH7H3  Dellinger'}
Morrow®”,  Vardimon®”?, Germane?*2%3}
Andrews?] 7l'dol overtreatment °]E& =
438 Roth*” 2]z, torqueol] #dlo] A
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Fig. 2. Andrews planeg 7|F2o
wired F2¢ 2
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calipersg ©] 83l X 24gF Zo]E A9
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=},

® True Vertical Line2 surveyor$] horizon-
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2] marginal ridge2 %€ FA point7l2 A
2] (MR-FA distance)E 1/100 mm7l#A &
A7}153 Calipersg Alg3to 4z 234
3 BEF%E T

® 7 o3¢ marginal ridge® ¥ FA
points7tAle]  HEAYE A 1LTAHE
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ct. & A

249¢ BEL At AA Aok A
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Fig. 4. AB7AE 53

et True Verticalg ©]FA17 Xote FA
pointo] ¥-23 wire(FACC) ¢} olfF+ 4%
=71 o]l&dted FAHIon AEAA:
negativezt 22, YZAHALE positivet o2 B
718tk A3 ke A5 Fdste] HE
g, oA dgiesige] AWAlE A =X
wett dgonz Aol FAglel w1,
e 20 st AAAH HE, TFEAA, WY
T3l th. =3 Andrews? FA point 7)&
7} marginal ridge 71FA] -2 x5 Yolr 7]
A t AFE ‘l“ﬂ#?& o £ dF FA9
B4 Af=E AF37] #3ked FA point
b i 713*}7‘]-‘41 o AARZE] 2 A7l
2| gx]E ot gket. HAAW Wole AR
43¢ AF2¥-E o] &3t wbhy 13 FLsA
2441718} AAE T B2 ARE U A

= T2~
PHYL 53 U3l F4S TR 9

m|m

o L

.1[)1

AL dolugich. AAAZL ol FHo A
AR B4 34 39 AFEEe R FA
point Z|Fo % vy 1& AAS FEHE
Falglon o] & HARE AEFE t AFE
o 2 foAE dotr gk}

m. HA74s

1) AAAN o BAARZE FEFFHS FAE
ol 1% H(p>0.05) (Table 1. Table 2).

(2) Andrews2] FA point®} marginal ridge
& U A7) bracket slot levelol4e] A3 7
Az B 3EHa, AT dAE
-3l c}H(Table 3, Table 4).

(3) Andrews?] FA point®} Marginal
ridge® 7|1Z223% BA slot levelolAd
A AAE Fzkole A A& AR (p0.
05). =281} FA pointE 7|F2 23 torquedt
o] W99 ¥FHA+ Marginal ridged 7IF
2 23 torquetr.t} A A o]t} (Table 5).

(4) FA points¥ 7|F2238 Aete] X3
AAEZE AXEARE ()FE dEhlle
ETFA R dFAE R o £2()E v
el ok (Table 3).

(5) FA points® 71E223 3ete X3
BAAEFL FAARYH A2dTAE 245
ARHQ ()= Fric (Table 3).

Table 1. Intraexaminer error at FA points. (4 cases, left and right sides combined)
Upper L.ower
Tooth
1st measurement | 2nd measurement sig. 1st measurement | 2nd measurement sig.
1 6.13 £ 2.90 513 13.84 NS -2.94 £ 4,44 -3.31.15.72 NS
2 5.25+275 513+1.76 NS -5.44 £5.70 -5.60 £5,60 NS
3 -3.13+1.32 -3.50£1.73 NS -9.25 £6.20 -9.38+6.77 NS
4 -6.65 1323 -6.81 £3.83 NS -22.31 £4.42 -20.56 £3,29 NS
5 -7.38 £5.49 7.44 £4.78 NS -25.44 £4.64 -24.94 £5.03 NS
6 -6.19 £4.60 -6.31 £5.23 NS -29.56 £6.06 -30.31 £4.22 NS
7 -7.75 £5.91 -7.50 £4.06 NS -30.75+£7.24 -31.31 £10.13 NS

NS. Non significant (P >>0.05)
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Table 2,

Interexaminer error at FA points. {(each 3 cases, left and right sides combined)

Tooth Upper Lower
Examiner | Examiner {1 sign. Examiner | Examiner } sig.
1 8.02 £ 4,28 8.33%4.45 NS -8.98 £2.25 -8.83 £5.03 NS
2 5.00 £4.60 6.42 £5.06 NS -8.90+452 9,17 £5.03 NS
3 -6.20 £5.11 -6.00 £5.41 NS -13.72 £5,01 -13.83 £4.91 NS
4 -15.26 £0.88 -14.58 £1.61 NS -25.63 * 3,51 -26.42 £4.63 NS
5 -14,02 £4.43 -14,92 £3.39 NS -36.02 £6.99 -35.92 £7.19 NS
6 212,75 16.16 -10.42 £ 4.64 NS -41.60%7.13 -40,25 £7.70 NS
7 -1212£5.19 -10.42 £4.47 NS -44.83 £4.48 -44,67 £3.75 NS
NS. Non significant (P> 0.05)
Table 3. Torque data of the combined male and female groups at FA point (30 cases, left and right sides
combined)
Upper Lower
Tooth .0, ° ° <,0 ) . ,© o o o0 °
Min{)  Max("} Range( ) X(°) 1SD()| Min(") Max{'} Range(’) X(} ISD(}
1 -1.5 18.7 17.2 8.02 380 | -11.6 10.5 22.0 -2.03 5.55
2 -5.0 15.0 20.0 5.68 427 | -10.7 9.0 19.7 -4,23 5.27
3 -11.5 28 14.3 -4.86 379 | -20.0 -3.3 16.7 -9.68 5.53
4 -21.9 -0.8 211 -0.06 5111 -30.5 -138.0 17.6  -20.96 5.65
5 -16.7 -0.5 15.2 -10.83 467 | -345 -17.2 17.3  -2872 4,96
6 -17.5 -3.4 14.1 -8.57 4,00 | -457 -22.7 230 -3296 478
7 -21.5 -2.5 19.0 -9.39 771 -47.7 -21.7 26.0 -37.44 1471
Table 4. Torque data of the combined male and female groups at Bracket slot level following first premolar’s
Mean MR-FA distance (30 cases, left and right sides combined)
Upper Lower
Tooth Min(®  Max(®) Range(o) %(°) +sD(>) | Min®)  Max(®) Range(o) %°) (%)
1 -0.7 17.2 17.9 7.71 4.41 -13.5 8.5 22.0 -2.29 5.86
2 -35 18.0 215 5.40 4.40 | -12.7 6.7 19.4 -3.39 5.39
3 -11.2 57 16.9 -3.97 4261 -21.0 2.7 183 -11.63 4.80
4 -23.2 3.2 26.4 -8.83 573 | -31.5 ~13.2 18.3 -20.23 5,62
5 -235 25 26.0 -10.17 6.40 | -40.5 -10.5 30.0 -27.09 5.37
6 -19.5 1.0 20.5 -8.88 465 | -455 -21.0 245 -32.44 5.09
7 -19.5 0.5 20.0 -10.74 516 | -46.7 -20.0 26.7 -35.20 15.26
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Table 5. Statistical comparison between Andrews’s FA point and bracket slot level following first premolar’s
Mean MR-FA distance (30 cases, left and right sides combined).
Upper Lower
Tooth Reference line Reference line
sig. sig.
Andrews’ FA Marginal ridge Andrews’ F’. Marginal ridge
1 8.02 £3.80 7.71 t4.41 NS -2.03£5.55 2.29 £585 NS
2 5.68 +4.27 5.40 £4.40 NS -4,23 £527 -3.39 £5.39 NS
3 -4.86 £3.79 -3.97 £4.26 NS -9.55 +553 -11.63 £4.80 NS
4 -9.06 £5.11 -8.83+£5.73 NS -20.96% 555 -20.23 £5.62 NS
5 -10.83 £4.67 -10.17 £6.40 NS -28,72 24,96 -27.09 £5.37 NS
6 -8.67 £4.00 -8.88 £4.65 NS -32,.96 £4.76 -32.44 £5.09 NS
7 -9.39 £7.71 -10.74 5,16 NS -37.44 £14.71 -35.20 £15.26 NS
NS. Non significant (P> 0.05)
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Table 7. Torque data of the FA point group compared with Dellinger’s and Vardimon'’s torque data

Dellinger Vardimon Author
TOOth ] o 0 Q [+] -,9 =} o =,0 o
Rangel( ") X{7) 8p() Range( ) X(7) | £SD(") Rangel{ } X(7) | 2SD(7)
Upper
1 19.38 227 484 21 -1.33 5.03 17.2 8.02 3.80
2 20.88 0.06 5.16 18 -5,54 4.44 20.0 5.68 4.27
3 20.88 -8.40 5.02 27 -16.06 5.86 14.3 -4.86 379
4 22.88 -6,77 5.44 21 -18.79 7.02 211 -9.06 5.11
5 22,75 -10,02 5.20 27 -20.38 7.88 15.2 -10.83 4.67
6 25.75 -16.15 6.80 21 -21.00 5.17 14.1 -8.67 4.00
7 32.25 -24.60 8.04 12 -24.18 3.67 19.0 -9.39 7.71
Lower
1 18.38 -0.80 4.32 12 0.09 4.21 22,0 °-2.03 5,55
2 24,50 -2.80 5.01 12 -3.18 4.04 19.7 -4.23 5.27
3 24.66 -12.70 4.51 18 -12.00 3.84 16.7 -9.565 5.53
4 2450 -18.60 5.66 18 -19.68 4.32 17.5 -20.96 5.55
5 24.88 -22.48 ' 5.17 24 -23.56 5.02 17.3 -28.72 4.96
6 31.75 -29.60 6.82 21 -28.00 472 230 -32,96 476
7 25.63 -30.46 6.84 30 -30.43 6.72 26.0 -37.44 | 1471
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Table 8. Torque data at Andrews’ FA point group compared with Vadimon's torque data (Untreated 20 cases,
side combined)

Vardimon Author
Tooth .o ° ° ™ ° ) ° ° 5P °
Min(") | Max(")| Range(’ )| X({) | £SD{") | Min("} | Max(") | Range(’ )| X{) | £SD( )
Upper
1 -6 21 0.32 4.89 -1.5 16.7 17.2 8.02 3.80
2 -9 21 -1.90| 482 -5.0 16,0 20.0 5.68 4.27
3 -18 -3 18 -9.15 418 | -11.5 2.8 14.3 -4.86 379
4 -24 27 -9.90 560 | -21.9 -0.8 21.1 -9.06 5.11
5 -18 30 -8.563 4.61 | -15.7 -0.5 16.2 |[-10.83 4.67
6 -21 -3 24 -11.85 518 | -17.5 -3.4 14.1 -8.67 4.00
7 -18 0 18 -8.70 6.07 | -21.5 -2.5 19.0 -9.39 7.71
Lower
1 -9 33 1.26 541 | -11.6 10.56 22,0 -2.03 5.55
2 9 30 -1.35 5,10 | -10.7 9.0 19.7 -4,23 5.27
3 -156 -3 18 -9.00 377 | -20.0 -3.3 16.7 -9.55 5.53
4 -24 -9 24 -16.90 436 | -30.5 -13.0 17.5 |[-20.96 5,565
5 -33 -12 30 -21.16 515 | -34.5 -17.2 17.3 |-28.72 4.96
6 -33 -18 24 -26.00 460 | -45.7 -22.7 230 (-3296| - 476
7 -42 -24 33 -32.82 492 | -47.7 -21.7 26.0 |-37.44 | 1471
Table 8. Torque data of the FA point group compared with Park’s and Jeong's torque data
Tooth Ll %] Author
Range(’) | R(°) |#SD(°) | Range(®) | R(*) |£SD(°) | Range() | %) |+sD(°)
Upper
1 17.00 10.05 3.63 215 -10.17 4.69 17.2 8.02 3.80
2 16.50 7.64 3.43 27.5 7.89 4.66 20.0 5.68 4.27
3 17.75 -1.51 3.87 25.0 -3.96 4.06 14.3 -4.86 3.79
4 17.16 -4,50 3.66 25.0 -7.36 4.52 21.1 -9.06 5.11
5 16,75 -3.82 3.64 24,5 -8.47 4.69 15.2" -10.83 4.67
6 12.75 5,72 2,97 23.0 -8.94 4.59 14.1 -8.67 4.00
7 21.50 -4.51 4.07 27.0 -7.77 5.66 18.0 -9.39 7.71
Lower
1 16.75 4.00 3.85 20.0 1.95 5.65 220 -2.03 5,55
2 13.50 -2.13 3.54 21.5 0.09 4,74 19.7 -4.23 5.27
3 20.00 -6.51 4.17 23.0 7.19 4.32 16.7 -9.55 5.63
4 20.50 -13.13 4.10 27.5 -16.04 4.96 17.5 -20.96 5,565
5 20.50 -15.50 452 36.5 -22.55 5.69 17.3 -28.72 4,96
6 20.50 -11.50 3.92 31.5 -32.48 5.21 23.0 -32.96 4,76
7 21.00 -13.00 4.29 26.5 -38.39 5.77 26.0 -37.44 14,71
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the Andrews plane, for nonprogrammed
brackers; A, maxillary quadrant. (From
Andrews, L.F.: Straight wire; The con-
cept and appliance, K-W publication
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Fig. 6. Brackets placed 5mm above incisal
edges, according to standard edgewise
technique, With 8mm central incisor
(left), bracket is 62 percent of distance
up crown surface, With 12mm central
incisor (right), bracket is 42 percent of
distance up crown surface. B. Same
teeth with brackets positioned in center
of clinical crowns, according to An-
drews. (From Mclaughlin, R.P., Ben-
nett, J.C.: Finishing and detailing
with a preadjusted appliance system. J,
Clin. Orthod., 25:251-1264, 1991)
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Fig. 7. The upper central incisor with the mean torque value of 7° (Andrews), 22°
(Ricketts) and 1° (Vardimon) superimposed on the other of rotations, Note
the difference in crown/root displacements between the torque values for
torque (A) and tipping (B) movements. (From Vardimon, A.D., Lambertz, W.:
Statistical evaluation of torque angls in reference to straight-wire appliance,
Am. J. Orthod., 89:56-66, 1986.)

Third-order clearance =

/ Angle VWX — Angle VWY
wire

depth +  For a .019- by 0.26-in. wire
in a 0.22-in. (slot) bracket:

slot
size Third-order  tangent of LVWY = B
i clearance 26
LVYWY = 36.2°
Sine of LVWX = ———————22
V9% & 262
LVWX = 43.1°

Clearance = 43.1 ~ 36.2
= 6.9°

Fig. 8. Third-order clearance between rectangular wire and edgewise bracket: sche-
matic with geometry (left) and an example quantification (right).
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Table 10,

Wire Size

.016 X .016
.016 X .022
.016 X .026
.017 X.017
.017 X .022
.017 X .025
.018 X.018*
.018 X .022*
.018 X .026*

* 018 Dimension is actually .0178

Wire Size

016 X .022
.016 X .028 .
017 X .017
017 X .022
017 X .025
018 X.018*
018 X .022*
018 X .025*
.019 X .025
021 X .021
021 X .025
0215 X .025
0215 X .028
022 X.022

*.018 Dimension is actually .0178

Effect torque (degrees) for various bracket torque angles based on material supplied by Unitek
Corporation. {From Creekmore, T.D.: On torque, J. Clin. Orthod. 13:305-310, 1979)

Play °

16.7
9.3
7.3
82
5.4
4.5
32
24
2.0

Play

27.4
20.0
Rotates
223
17.7
31.8
184
14.8
10.5
5.0
39
2.3
2.0
1.0

°

o

O 0000 OO0 o0 =

o

[}

-

o

O 0000000000 OO Oo

Effective Torque — .018 Slot
Range .0182 — .0187
Nominal .01845

Effective Torque (degrees)
for Various Bracket Torgue Angles

3 7° 10° 1° 17° 22°

0 0 0 0 0.3 5.3
0 0 0.7 1.7 7.7 127
0 0 2.7 37 97 147
0 0 1.8 2.8 88 138
0 1.6 46 56 116  16.6
0 25 55 65 125  17.5
0 38 68 7.8 138 188
0.6 46 7.6 86 146  19.6
1.0 50 8.0 9.0 150 200

Effective Torque — .022 Slot
Range .0020 — .0225
Nominal .02225

Effective Torque (degrees)
for Various Bracket Torque Angles

3° 7° 10° 11° 17° 22°
0 0 0 0 0 0
0 0 0 0 0 2.0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 4.3
0 0 0 0 0 0
0 0 0 0 0 3.6
0 0 0 0 2.2 7.2
0 0 o 0.5 65 115
0 20 50 60 120  17.0
0 31 61 71 131 18.1
0.7 a7 77 87 147 19.7
1.0 50 80 90 150 200
2.0 60 90 100 160 21.0
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25

8.3
15.7
17.7
16.8
19.6
205
21.8
22,6
23.0

25

5.0

2.7
7.3

6.6
10.2
14.5
20.0
211
227
23.0
24.0

30

13.3
20.7
22.7
21.8
24.6
256.5
26.8
27.6
28.0

30

2.6
10.0

7.7
12.3

11.6
16.2
19.5
25.0
26.1
27.7
28.0
29.0
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ridgeE Y A]7] bracket slot levelol 4] 3]
A=Y BE $FAA F1F W
£ T35l (Table 3, Table 4).

3. Andrews®] FA points®} Marginal
ridge® 7]%2 23 bracket slot levelolAl X
AAAE F7le 9T 2= dAHDp0.
05). 22y} FA pointsE 7|F2 2 torque 3
9 range$} standard deviation2 Marginal
ridge® 7|3 o273} torqueztRtl <t A 019
t}(Table 5).

4. FA points® 7|Fo23 Ao A
A= ke AXFEHRE (—)3E Yehdon
FAES 7 AFA L o E(-)FRE
el ch(Table 3).

5. FA points§ 7|F223 3}ote) A3
AEFE FAAFH A2ATAE AFE
AA ) () g2 F713l5 ek (Table 3).
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— ABSTRACT —

A STATISTICAL STUDY OF CLINICAL CROWN INCLINATION IN
KOREAN’'S NATURALLY OCCURRING OPTIMAL OCCLUSION

Jong Sung, Kim, D.D.S,, Keun Ho, Jin, D.D.S., MS.D.,
Sung Joon, Hong, D.D.S., M.S.D., Ph.D.

Department of Orthodontics, College of Dentistry, Chonbuk National University

The objective of this study was to evaluate some clinical aspect of the crown inclination in
Korean’s naturally occuring optimal occlusion, and to statistically compare the crown inclination
at Andrews’ FA points group and another bracket slot level group based on marginal ridges.
The materials consisted of study models of 30 patients (14; Korean’s males, 16; Korean’s females)
who have nonorthodontic normal occlusion.

The results were as follows;

1. Mean, standard deviation, range of clinical inclination in the Andrews’ FA points and another
bracket slot level were obtained.

2. Statistically difference between Andrews’ FA points group and bracket slot level group based
on marginal ridge was non significant (p > 0.05). But standard deviation and range in FA
points group was more stability than marginal ridge group.

3. A lingual crown inclination at FA points in the upper posterior teeth existed (canines through
molars).

4. The lingual crown inclination at FA points in the lower dentition progressively increased from
the incisors through the second molars. '
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