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Fig 1. Landmarks on model. A, Upper 1/3 border
point between the inferior point of cement-
oenamel junction and the inferior border of
mandibular body: B, middle 1/3 border
point between the inferior point of cement-
oenamel junction and the inferior border of
mandibular body: C, inferior 1/3 border
point between the inferior point of cement-
oenamel junction and the inferior border of
mandibular body.
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Fig 2. Classification of experimental group. A,
Group 1; B, Group 2; C, Group 3; D,
Group 4: E, Group 5; F, Group 6.
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Table 1. Measurements between landmarks in 1st group (mm)

Intercondyle distance

Medial pole
Lateral pole

Intertooth distance
1st bicuspid, Cusp tip
st bicuspid, CEJ
2nd molar, Cusp tip
2nd molar, CEJ

Intermandibular body distance
1st bicuspid, A-A’
1st bicuspid, B-B’
1st bicuspid, C-C’
2nd molar, A-A’
2nd molar, B-B’
2nd molar, C-C’

84.40
121.90

37.08
40.39
5271
61.69

41.20
46.06
50.37
73.02
80.01
8117

80.20
126.04

40.05
4222
55.28
63.78

" 4310

46.70
50.72
7431
8040
81.63

92.06
129.28

4167
4373
56.32
65.38

4358
4757
50.81
75.65
81.32
8181

ORI 363 15, 20064

7.66
7.38

459
3.34
451
3.69

2.38
151
0.44
2.63
131
054

Table 2. Measurements between landmarks in 2nd group (mm)

Intercondyle distance

Medial pole 6753 70.19 72.72 5.19
Lateral pole 104.32 107.04 109.60 528
Intertooth distance
1st bicuspid, Cusp tip 40.01 42.56 4410 449
1st bicuspid, CEJ 4288 4432 46.65 377
2nd molar, Cusp tip 4967 51.55 53.45 3.78
2nd molar, CEJ 58.20 59.31 60.49 229
Intermandibular body distance
1st bicuspid, A-A’ 46,50 4801 49.28 275
1st bicuspid, B-B’ 51.27 51.22 51.82 055
1st bicuspid, C-C’ 53.30 52.83 52.76 -.064
2nd molar, A~A’ 70.13 70.69 71.10 097
2nd molar, B-B’ 76.90 76.95 71.37 0.47
2nd molar, C-C’ 78.39 7821 76.87 -2.02
ZAX S} AR Aleldd FAo F ABAE G4 2 U
83 w3 Hio| HPsA AdSo 928 (Fig
2-D). A3 57& HSZA SHX| ¢} AX] Alo] A3 &gl 1
T2 4G 24 S0 FHE tEAEE
P E AW, S 24N A Abo] 3 54 2 gAHoR AaAQ B4 Fe Aol shgu
19e YHgon, AN E agRDd Hae o 8ol #YHNAn, BAReR Aguck P
A AZo) g8 (Fig 2-B). 4 67e 2dg © B2 F8E B3loh ALLTA S Az 7A <) *
de 4% 523 0A FYekm A PAW AEe]  WEAL AU BE AL T Wl 9T AR
U 23 FHE ARFATY (Fig 2-F) t @ol 8% 3T (Table 1).
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Table 3. Measurement between landmarks in 3rd group (mm)

No activation (T1) 12 turns 20 turns (T2)  T2-TI

Intercondyle distance

Medial pole 72.64 71.24 69.32 -3.32
Lateral pole 109.62 108.37 106.20 -3.32
Intertooth distance
1st bicuspid, Cusp tip 36.33 39.24 40.62 4.29
1st bicuspid, CEJ 3980 4227 43.38 358
2nd molar, Cusp tip 49.75 50.53 51.09 134
2nd molar, CEJ 58.31 58.61 59.04 0.73
Intermandibular body distance
st bicuspid, A-A’ 4410 46.46 4754 3.44
Ist bicuspid, B-B' 49.06 50.79 51.80 2,14
1st bicuspid, C-C’ 50.68 51.55 52.08 1.40
2nd molar, A-A’ 70.46 7055 70.60 0.14
Znd molar, B-B’ 77.36 77.04 77.01 -0.25
2nd molar, C-C’ 80.40 79.40 78.85 -155

Table 4. Measurements between landmarks in 4th group (mm)

No activation (T1) 12 turns 20 turns (T2)  T2-TI

Intercondyle distance

Medial pole 78.09 85.01 89.17 10.06
Lateral pole 11537 122.21 12658 11.21
Intertooth distance
1st bicuspid, Cusp tip 33.20 35.26 38.13 493
1st bicuspid, CEJ 3765 40.86 41.66 401
2nd molar, Cusp tip 49.90 51.80 54.24 4.34
2nd molar, CEJ 58.90 60.43 62.30 340
Intermandibular body distance
1st bicuspid, A-A’ 390.88 4215 43.64 376
1st bicuspid, B-B’ 46.26 4724 4790 364
1st bicuspid, C-C’ 50.68 50.84 51.60 092
2nd molar, A-A’ 71.50 74.00 75.46 3.96
2nd molar, B-B' 78.74 81.09 81.67 1.93
2nd molar, C-C’ 82.40 32.77 82.90 0.50
o 24 Wol e AAZ AgEct o 45U, Ad7
A H-A BT} A 1AFA A o Bol &4 AJ (T-
AN R FUEThs Aol o @o| FAHe able 3).
V-shape ¢ @Hl& B9, AFLACZ Alit
A o] 27 oFol A2 3] FAFE T} wkth (Table 2) Al 47
A5 32 sof 37 Sy ol st S B F bl B
o F7kSel 4R LARSE Y AHAD, 3
9 A=A 7} o] whe} kel B3 Ael st 7 obZ A Hoh $Ho] ¥ we e Eid
A m, FAA s AW do)h IubRo] b of (Table 4). AEY AL dfeto|F 54 7|Eo =2
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Table 5. Measurements between landmarks in 5th group (mm)

Intercondyle distance

Medial pole
Lateral pole

Intertooth distance
1st bicuspid, Cusp tip
1st bicuspid, CE]
2nd molar, Cusp tip
2nd molar, CE]

Intermandibular body distance
1st bicuspid, A-A’
1st bicuspid, B-B’
1st bicuspid, C-C’
2nd molar, A-A’
2nd molar, B-B’
2nd molar, C-C’

79.38 8373 88.67 9.29
117.04 121.01 126.05 90.01
34.25 36.44 3850 4.25
38.08 39.77 41.07 299
50.10 53.32 54.36 426
59.56 61.01 62.32 2.76
40.56 41.16 4213 207
4555 46.05 46.76 1.21
4912 4911 4923 012
71.22 72.94 17322 2.00
78.84 7949 80.12 128
8121 81.40 81.35 0.15

Table 6. Measurements between landmarks in 6th group (mm)

Intercondyle distance

Medial pole 73.45 7455 74.93 1.49
Lateral pole 111.02 111.90 11241 1.39
Intertooth distance
1st bicuspid, Cusp tip 35.98 39.06 40.39 441
1st bicuspid, CEJ 39.98 41.95 43.45 347
2nd molar, Cusp tip 50.11 51.98 53.28 2.17
2nd molar, CEJ 58.84 60.15 60.92 20.8
Intermandibular body distance
st bicuspid, A-A’ 43.85 45770 4709 3.24
1st bicuspid, B-B’ 4907 50.25 51.62 255
1st bicuspid, C-C’ 51.40 51.72 51.63 0.23
2nd molar, A-A’ 7052 7159 7217 165
2nd molar, B-B’ 77.40 78.31 7188 048
2nd molar, C-C’ 80.63 80.20 79.77 -0.86
A3l 52 A8 62
atot 1A Ko &2 n|n|tA o] FolF o, A A1aFA st stet 71 A 57b A2l sk 7]
FHAQ 24 42 vz, HF F3ge AR BT} 87 o] Bk, sttIT B ool XY
AQ S4ET gl ol ol AR BAL WEG sy Fuck A ol Folth A1LTAY AT
Ag)7} Wol W AAZ 72 Bgx wgrem A 2 wFE A7 Wol P AAFI AgEY o

1273 % A2 TAZ AP G Aol 2A
RSk} (Table 5). 53] AGe] B4 FA-L vr)A A
o o|folEd, T AHe] WEoz A 9A 2
o A 4ol § Bo] o] i,

86

Fdglon, AFPHoR A&7 Bo] &
AEAT (Table 6). & detilo] B2oz 947
xe] AQ Bl § @l o] Fod A& WY
gl o 2ok,



Vol 35, No. 1, 2005. Korean J Orthod

Table 7. Comparison of expansion patterns among the groups (mm)

12-T1 Group 1 Group 2 Group 3 ° Group 4 Group 5 Group 6
Intercondyle distance
Medial pole 7.66 419 -3.32 10.06 9.29 1.49
Lateral pole 7.38 4.28 -3.32 11.21 9.01 1.39
Intertooth distance
Ist bicuspid, Cusp tip 459 449 4.29 425 425 441
Ist bicuspid, CEJ 3.34 3.37 358 299 2.9 347
2nd molar, Cusp tip 451 3.78 1.34 4.26 4.26 217
2nd molar, CEJ 369 2.29 0.73 276 276 208
Intermandibular body distance
1st bicuspid, A-A’ 2.38 275 3.44 207 207 3.24
Ist bicuspid, B-B’ 151 055 274 121 121 255
Ist bicuspid, C-C' 0.44 -0.54 14 0.12 0.12 0.23
2nd molar, A-A’ 263 0.97 0.14 2.00 2.00 165
2nd molar, B-B' 131 047 -0.25 128 128 0.48
2nd molar, C-C' 054 2,02 -155 0.15 0.15 -0.86
+ expansion; i constriction
1 & AN & 4 Q3 Ao} 4FF (tooth-borne), T &
4 (bone-borne), EF3 (hybrid) 5 374 FH o=
1905 Codivilla7} &) H242 Ztjo] et = EF T 5 S0k Aok AEd e A A8l F3t
RS WMEs o]T AW 100de AAE AAEd w3 gtk Ao ge] A @ & jHE o] F014)
e A3 Aol oA A} AaE] o] & Aol 27} Al %= @AV Aok & &Y AR stehEA Y
U 718, 2 A9 olF S o gHn Ut Az 2 B3E A 7PF AE G AR o, A A
A AT BB At sty A e 7H AN AEstel EUA AFI Al vt
F03} QYESY APE F2 T AR 7|7 A% Row, 2 e AHEE FA d9 EFIEe
21, & 44 99, A3dE 29 Ag)skee At AG7 sk st BA Q] FUG S Ao ek
AFHA T goara Anz TAL QYA A7 T IR, F dEEY 22 49 9ol EAEH, ¢
Zo Fxu} A% A A7t AgHYE” S AT duew e et
sretzol A A AHLe slekxl o} shetkA), 3} AR W G4 FY Aole £F = 9F A
AN SRR AP AN ggow g DIAE Fve) Sl Ay gadgen (Grow
< Ale gtom 19909t % Dr. Guerreroell 2]4l 3, 6), A5 Ao} &Y ANGA = FHFe| BAH A
ghet o]®.o] A 7t A@E A Samchukovs g 4L FEsaTt (Growp 1, 2, 4, 5). Wb A
o] Aelel nalo glola o] A pio] o] 2 9] 913 shet 7ol BAE Asi e A5l 9
o]zl ¥ o g dlot o] B Fuk Al A9 AT AN 1, st} R A4S A AY HaA7)7]
g wlE olalr} oldu} wepa B s o] B 3A A= £S5l AAA7]E Aol aeETt (Table 7).
B4o] Agse PRES BAsta] ATupA -2z Ao AJNHAE et o] Foll HYPSHA A 8}
A-8 A Wztg olgstaAt Aok = A (Group 1) & Wi o] YA AAshe=
sl FERe ga e gradon Tzt 2 (Group 2) 9] o] 4L WSS eH, dstH e
¥ FHa) Kol %), BTzt BA), gl A, A 2 X do| o] 3 A9 &R Z V-shape
WAL BA 58 weete] A AA Y A FR 0 HES RAn ARPHOR ALLTA S A2 7
Z A9t ol2lgh stoF B F - FoE A G o] Bg2 nsakith YRR shef ool A%
o} T Avdel el & T8e AT wat o AQAAE HPsHAl AXAIIE FAW ol
HdEo] 2o Wororh 7ro]l AAwt A&W| torusB 3 FeHA G Eol
o AL od T Al £2) A slodd meHo] FsA §1A AlAok .
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- ORIGINAL ARTICLE -

Biomechanics in various mandibular widening procedures

Ki-Chul Tae, DDS, MSD, PhD.* Kyung-Hwa Kang, DDS, MSD, PhD.° Kyung-Hwan Kim, DDS, MSD°

Mandibular widening is one method of mandibular distraction osteogenesis, which has anatomic
limitations such as curved surface. mandibular condyle and narrow arch. The purpose of this study
was to understand the biomechanics of various mandibular widening procedures. Experimental models
consisted of 6 groups according to different osteotomy lines and distractor positions. The results of

this study showed different expansion patterns, which meant the need for proper approaches in
mandibular widening.
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