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Fig 1. The set-up model gauge.

gl j&slA H 3 weba Xole] wjde] Fie
3 2 dAdo]l Bud 3 Y BEL Tl
Aotge] A3 wFL ol & F Y=F wjEel 2
Aol o} g} Qe wg Ak 23 o]
o W &x YR A8 A8 £t 3o
71 o] A A Fo|t} SR T AA| w7 Ml &
o7 FAEL AY R ¥kt o] & A7} Al
& A8 Agol 2A W77 YeiM e Ad 2
& facebow transfer® 238l wdt7|ol| §-z2rsle] gzt
<

2739 BAE A Folof e 5o B
2 Q4 B 7% BHo| ¥AAez aTHTh

22 A 28 Az Ao 2AHE S

B AAE AY B8 24718 Lsgen, B

Q =2Y 24712 Agsel A8 A

Aot 2R3} A\ rol A4E AY 2, AR TR A

Aopid g vl

st} Mg ROl =8 A7 ALl dojnE 4

£ A7) #9E 5 AT Sojuglth olst W

A 29 24718 Ags B4 FB TRl

460

CHRIWAEAl 364 63, 20064

Set-up model gauge
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Fig 3. Measuring inclinations and angulations of teeth on the set-up model using the set-up model gauge.
A, The set-up model orientation with the dental surveyor and the metal blade; B, Andrews’ plane of the
set-up model is parallel to the ground: C, adjusting the gauge height to the same level with Andrews’
plane of the set-up model; D, the middie indicator is located in line with the central axis of the clinical
crown; E, the middle indicator is located in the FA point of the tooth, and the upper and lower indicators
are in the FACC. F, inclination and anguiation of the tooth can be measured simultaneously.
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Fig 4. Cephalometric landmarks used. Na, Nasion;
S, sella; Or, orbitale; Po, porion; Ar, articulare;
Go, gonion; Me, menton; Pog, pogonion; B,
B-point; A, A-point; ANS, anterior nasal spine;
PNS, posterior nasal spine; U71C, tip of the crown
of the upper incisor; U7R, tip of the root of the
upper incisor; L71C, tip of the crown of the lower
incisor; L7R, tip of the root of the lower incisor;
Occ, midpoint between upper and lower first
bicuspids.
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Fig 6. Relationship between calculated gauge angle, U1 to SN angle, labial surface angle and SN to
Andrews' plane angle. Calculated gauge angle is equal to U1 to SN angle minus the labial surface angle

plus SN to Andrews’ plane angle.
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Table 1. Cephalometric measurements and definitions

Measurements Definition

SNA (9) S-Na-A

SNB (%) S-Na-B

ANB () A-Na-B

SN-PP (%) SN to palatal plane

SN-OCC (?) SN to occlusal plane

SN-GoMe (°) SN to mandibular plane

OCC-Mn (°) Occlusal plane to mandibular plane

ODI (°) A-B plane to the mandibular plane angle combined with

Frankfort horizontal (FH) to palatal plane angle

AFH (mm) Anterior facial height (Na-Me)

PFH (mm) Posterior facial height (S-Go)

PFH/AFH (%) Facial height ratio

Ul to SN (°) Upper incisor to SN plane

FMA () FH to mandibular plane

FMIA (°) Lower incisor to FH plane

IMPA (°) Lower incisor to mandibular plane

Interincisal angle (°) Angle between upper and lower incisors

Ul to FH (%) Upper incisor to FH plane

L1 inclination (°) Lower incisor to A-Pog plane

Ul to APog (mm) Distance from tip of upper incisor to A-Pog plane

L1 to APog (mm) Distance from tip of lower incisor to A-Pog plane

Ul to facial plane (mm) Distance from tip of upper incisor to Na-Pog plane

L1 to facial plane (mm) Distance from tip of lower incisor to Na-Pog plane

Ul gauge angle (°) Upper Andrews’ to labial surface plane

L1 gauge angle (°) Lower Andrews’ to labial surface plane

SN-upper AP (°) SN to upper Andrews’ plane

MN-lower AP (°) Mandibular plane to lower Andrews’ plane

Inter AP (°) Angle between upper and lower Andrews’ planes

Ul-labial surface angle (°) Upper incisor to upper labial surface plane

L1-labial surface angle (°) Lower incisor to lower labial surface plane

FRAAVAFAALOZHY A2 g Fa) S5 € 4 S NS BAE BEE £ 90900 v ez
£ A01A) 7e Az vnelel foid Aolsk fleAl  EAHE AR A AT 1Y, A 29, AR AW
AssAed g Fof A5 Xz FLE A Zolx o] st 63X £A S L 294 BALE
z=o ABFY Table 20 YeERATH

A B8 SH718 83 58 &3 WS A
d& A% AS AN (r=09862) 2 AZAL (r

AR A A BYD Y YN 258 4%
A2 294 AN Aol vlwe) B At 22
p <

0.001) °] & A8 A At 28 2R 3+ BES
2 YeMU-S u) -365 + 7.04%, 242 £ 640%7HE
gt 2o R S EJTH (Table 3).
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Table 2. Measured inclinations and angulations of labial surfaces of upper and lower anterior teeth of
before treatment, set-up and after treatiment models

Before treatment Set-up model After treatment
Mean SD Mean SD Mean SD
Inclination (°)
11 108.56 589 99.81 440 95.69 458
12 101.72 498 .83 335 94.92 440
13 89.25 8.34 8381 6.15 84.53 584
21 107.81 6.95 9972 4.36 95.61 517
22 101.06 6.35 917 4.05 94.83 507
23 50.08 7.71 87.47 598 84.89 484
31 97.42 5.36 93.69 430 89.72 6.04
32 95.72 6.07 9275 486 87.06 580
33 89.83 4.24 86.08 6.15 8061 528
41 98.17 718 93.47 418 89.33 6.21
42 95.56 6.25 92.47 4.38 871.26 6.08
43 89.69 411 36.39 6.39 8150 6.56
Angulation (°)

11 3.56 6.15 461 152 419 2.32
12 414 428 7.03 1.82 464 253
13 781 392 764 381 489 345
21 3.03 6.44 4.00 141 3.39 1.68
22 6.11 447 6.94 2.05 567 2.70
23 5.06 4186 6.75 3.09 4.44 3.90
31 -0.14 342 4.08 142 211 219
32 0.19 6.02 478 1.05 2.94 3.46
33 5.06 7.83 5.75 2.05 2.33 419
41 167 5.04 2.75 2.03 0.50 2.18
42 -0.97 5.69 422 1.59 0.92 2.70
43 483 9.96 425 353 0.81 520

SD, Standard deviation.

olem (p < 000D ol & AR A A 2g 543 9] WslEre 247 -826 + 538%9} 0.05 * 6.04%% th
of gk MEE= YehiE 247} -461 + 6.23%, -2.37 (Table 5).
+ 352%%HE WakEk Aoz vehgtl (Table 4).
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Table 3. Comparison between before treatment models (A group) and set-up models (B group) in
inciinations and angulations of upper and lower anterior teeth

Difference between

before treatment (A) and set-up model (B)

Rate of difference ( (B-A)/A X 100 )

Tooth Inclination (°) Angulation (°) Inclination (%) Angulation (%)
Mean SD Mean SD Mean SD Mean SD
1 -875" 765 1.06 59 -7.79 6.59 152 6.43
12 -2.89 588 289" 395 -2.62 531 3.25 456
13 -0.44 822 -0.17 497 0.08 917 -0.05 501
21 -8.08™ 8.22 0.97 6.51 -7.14 713 152 755
22 -2.89 6.53 0.83 466 -2.55 6.52 1.06 482
23 -2.61 7.65 169 510 -244 828 2.00 551
31 -372" 596 4227 343 -361 595 4383 4,09
32 -2.97 752 458" 6.38 -2.76 753 554 7.38
33 =375 6.60 0.69 7.16 -4.05 731 1.37 845
41 -4.69° 7.92 1.08 5.53 -4.32 792 1.49 6.40
42 -3.08 4.80 519 538 -3.02 486 621 6.49
43 -331 6.86 -0.58 10.47 -3.56 747 0.34 10.12
Total -393™ 6.98 1877 579 -3.65 7.04 2.42 6.40

Positive inclination values indicate lingual tipping of the clinical crown; negative values, labial tipping. Positive angulation values

indicate mesial tipping of clinical crown; negative values, distal tipping. SD, Standard deviation;
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Table 4. Comparison between set-up models (B group) and after treatment models (G group) in
inclinations and angulations of upper and lower anterior teeth

Difference between
Set-up model (B) and after treactment (C)

Rate of difference ( (C-B)/A X 100 )

Tooth Inclination (%) Angulation (°) Indlination (%) Angulation (%)

Mean SD Mean SD Mean SD Mean SD
11 -4117 532 -0.42 2.50 -393 487 -0.39 277
12 -3927 474 -2.39™ 175 -3.99 479 -252 182
13 -4.28" 512 -2.75" 435 -504 591 -2.80 441
21 -411 6.16 -061 194 -4.05 573 -071 2.16
22 -335" 492 -1.28 300 -346 493 -1.33 313
23 -258 587 -231" 358 -3.00 650 -252 392
31 -397 720 -1.97" 2.38 -4.22 767 -2.20 264
32 569" 6.03 -1.83" 324 -6.14 6.49 -2.12 357
33 547" 549 =342 479 -6.07 6.05 -361 498
41 -4.14 717 -2.25" 3.00 -4.44 760 -256 344
42 522" 654 -331" 3.25 -553 709 -375 358
43 -489” 6.35 -3.44" 550 -5.48 712 -398 579
Total -431™ 591 -2.16™ 327 -461 6.23 -2.37 352

Positive inclination values indicate fingual tipping of the clinical crown; negative values, labial tipping. Positive angulation values

indicate mesial tipping of clinical crown; negative values, distal tipping. SD, Standard deviation; * p < 0.05; ™

< 0.001.

ok

p <001, " p

Tavle 5. Comparison between before treatment models (A group) and after treatment models (C group)
in inclinations and angulations of upper and lower anterior teeth -

Difference between
before treatment (A) and after treatment (C)

Rate of difference ( (C-A)/A X 100 )

Tooth Inclination (°) Angulation (°) Inclination (%) Angulation (%)
Mean SD Mean SD Mean SD Mean SD

11 -12.86™ 506 0.64 7.03 -11.72 435 1.13 7.66
12 -6.81™ 365 0.50 4.78 -6.62 355 0.73 535
13 -4 534 -2.92" 5.16 -495 576 -2.85 498
21 -12.19™ 451 0.36 590 -11.18 3.86 081 6.68
22 -622" 444 -0.44 503 -6.01 434 -0.27 517
23 -519™ 507 -0.61 401 -545 5.26 -0.52 407
31 -769™ 529 2.25" 3.81 -7.83 5.26 263 439
32 -866"" 585 275 6.12 -8.90 5.71 342 702
33 -9.22™ 6.45 -2.72 8.13 -10.11 6.82 -2.25 9.04
41 -8.83™ 6.58 -1.17 3.79 -8.76 6.41 -1.07 431
42 -831™ 563 1.89 5.39 -855 575 247 6.42
43 -8.19™ 6.75 -403° NG -9.04 7.45 -364 7.38
Total -8.24 539 -0.29 558 -8.26 538 0.05 6.04

Positive inclination values indicate lingual tipping of the clinical crown; negative values, labial tipping. Positive angulation values

indicate mesial tipping of clinical crown; negative values, distal tipping. SD, Standard deviation; * p < 0.05; ™

< 0.001.
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Table 6. Comparison between before and after treatment groups in cephalometric measurements

Difference
Measurements Before treatment After treatment (After-Before)
Mean SD Muaan SD Mean SD

SNA () 80.60 398 81.21 382 0.62 175

SNB (°) 7154 374 7756 378 0.02 1.08

ANB (°) 3.06 2.46 366 2.15 060" 1.02

SN-PP (°) 8.65 2.36 8.38 2.45 -0.28 0.50

SN-QOCC (°) 1739 435 20.42 454 303" 310

SN-GoMe (°) 3711 6.09 36.88 6.22 -0.23 116

Occ-Mn (°) 1952 433 16.30 443 =273 2.82

oDl (9) 70.52 6.72 71.37 6.80 085 1.29

AFH (mm) 134.36 515 13376 5.65 -0.60 154

PFH (mm) 86.75 568 86.63 550 -0.12 0.99
PFH/ATH (%) 64.65 497 64.87 493 0.21 0.80

Ul to SN (°) 111.50 9.33 5.8 7.86 -1564™ 8.66

FMA (®) 29.40 549 2921 5.58 -091 112

FMIA (°) 50.21 5.01 58.37 6.94 816™ 6.00

IMPA (°) 100.33 539 9242 7.28 -796™ 5.66
Interincisal angle (°) 111.00 880 13484 1067 23.84™ 1055

Ul 1toFH (® 119.21 8.62 103.53 7.32 -1568™ 863

L1 Inclination (°) 3253 3.84 23.88 527 -865™ 6.01

Ul to Apog (mm) 12.32 2.96 572 2.29 -661™ 197

L1 to Apog (mm) 907 302 38 193 5217 221

Ul to facial plane (mm) 1560 351 912 289 647" 2.36

L1 to facial plane (mm) 109 381 606 290 -4.89" 241

Ul gauge angle () 109.16 535 96.81 5.04 -12.36™ 5.78

L1 gauge angle (°) 98.89 561 90.38 533 -851™ 462
SN-upper AP (°) 1491 486 18.29 453 338™ 3.44
MN-lower AP (°) 1883 385 1740 4.02 -1.44 339

Inter AP (°) 337 2.82 1.20 37 217 428
Ul-labial surface angle (°) 1725 2.48 1712 258 -0.13 1.03
L1-lahial surface angle (°) 20.33 2.20 19.44 1.93 -0.88" 1.05
SD, Standard deviation; * p < 0.05 ™ p < 0.01; ™ p < 0.001.

3 AE= Ad 2REo e A&7l = A RRHANE AT gAY BEoA st HA 5
7} S Aoz AgdHAT metA A7 = 1 TAHS Y 2Y AAE Y B 54718 ol &3t
HEreds A% o] dAd Fyo Al 23 A o 23tk A5 A B3 A ZF Aol W
BEATE ol PYE AHoln, U0l AY B HFL T FEPL T2 UKD DAY 97
4% gt AR AGAAL W AY BY A FRANL 43 Aae Asiol Y g
o 7t A5 2 ofuj g JgFS v|x =2l Ui dom 1 thgo g st FHA A9 Wslako] A
@ ATE AR AFol ¥ AT 42 wEAr A JEth 2 Avede AR A 243 A9 2
B AGLE 49 BAS Aot AR G Ak YL Ak £45 % 24y 99l Ay
293 7 AAEA0) ALH AQ 29, 2824 S Eo)ehe U gete AR R AsTd BEAE
8 FE A9 Ao} By & S5t /‘1i v w3l 5 o] B 7R AA A Ko} wjE e o] E Lo}
o2m AY RydAe] Wate] o AE A X wwa aRen] 23 A% &A% A6 393
247 dE 4 QA FolwuA A 698, 294 AN 187 = 579°%H2 WakE Ao

469
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Table 7. Comparison between measured and calculated gauge angles of upper and lower incisors

Measured gauge angle Calculated gauge angle Difference
Significant
Mean SD Mean SD Mean SD

Before

Upper incisor 108.18 6.25 109.16 585 098 119 NS

Lower incisor 97.79 6.13 9839 561 1.10" 091 NS
After

Upper incisor %.65 479 9%.81 504 ' L15" 2.00 NS

Lower incisor 89.53 593 90.38 533 085 145 NS
Total

Upper incisor 101.92 8.44 102.98 8.26 107 162 NS

Lower incisor 93.66 7.39 94.64 6.91 0.98" 1.20 NS

SD, Standard deviation; NS, not significant.
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- ORIGINAL ARTICLE -

Construction of an ideal set-up model for lingual orthodontic treatment

Gi-Sun Bae, DDS, MSD.® Woo-Sung Son, DDS. MSD. PhD®

Making a precise and ideal set-up model is an essential part in the indirect bonding procedure for
lingual orthodontic treatment. To evaluate the accuracy of the making a set-up model, 22 adult
patients who received fingual orthodontic treatment with 4 bicuspid extractions were selected, and
3 sets of dental models (before, set-up. and after treatment) were measured using the set-up model
gauge. an instrument for measuring the inclination and angulation of the clinical crowns on the
dental model. Two sets of lateral cephalograms (before and after) from each patient were also
evaluated. The mean difference between the before treatment model and the set-up model was
-3.938 = 6.98° for the inclination and 1.87 + 6.79° for the angulation. And the mean difference
between the set-up model and the after treatment model was -4.31 + 5.91° labiolingually and -2.16
+ 3.27° mesiodistally. The after treatment model differed from the before treatment model about
-8.24 £ 5.39° in inclination. There were no significant difference between the measured gauge that
measured from the dental model using the set-up model gauge and the calculated gauge angle
measured from the lateral cephalogram using constructed points and lines. Using the set-up model
gauge. it is possible to evaluate the study model 3-dimensionally in relation with the patient’s lateral
cephalogram and establish whether the doctor’s prescription or overcorrection is built in the set-up
model precisely.

Korean J Orthod 2005;35(8):459-74

% Key words: Lingual orthodontics, Set-up model, Study model measurement, Incisal
inclination
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