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The cranio-facial characteristics of mixed dentition Class lll malocclusion combined with
anterior cross-bite

Department of Dentistry, Hallym Sacred Heart Hospital
Dong-Geun, Lee. D.D.S., M.S.

The purpose of this study was to evaluate the differences in skeletal and dental measurements between Class III malocclusion
and non-Class III malocclusion combined with anterior cross-bite during early and middle stage of mixed dentition.

The pre-treatment lateral cephalograms of 52 children who were presented with anterior cross-bite(20 Class III and 32 non-
Class III) were selected. 24 skeletal measurements and 11 dental measurements were recorded. Mann-Whitney test was performed
to assess the differences between two groups. Discriminant analysis was used for differentiation of molar relation in patients with
anterior cross-bite.

In Class 1II group, both maxilla(Maxillary depth, A point to N-perpendicular; P<.05) and mandible(Pog to N-perpendicular,
Facial depth, P<.001) were more anteriorly positioned, and the size of the mandible was also significantly larger than non-Class 111
group(P<.01).

Labial inclination of upper incisors was prominent feature of Class IIT group(Mx1 to FH, P<.001), compared to non-Class I
group. There were no significant differences in interincisal angle and mandibular incisor inclination between two groups.

Stepwise discriminant analysis was applied to identify the dentoskeletal variables that best separate Class 11T and non-Class III
group, each of which is combined with anterior cross-bite. The following variables were extracted: Mx1 to FH, APDI, AB plane
angle, and Facial Height Ratio. By the discriminant function model selected, 82.7% of the patients were correctly classified.

Key words : craniofacial characteristics, mixed dentition, Class Ili malocclusion
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Porion : most superior point of external auditory
meatus

Sella : center of Sella Turcica
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Basion : most inferior point of the occipital bone

Hinge axis : center of rotation of the condyle

Pterygoid : eleven o clock position of the
pterygoid fissure

Orbitale : most inferior point of the orbital
contour

ANS : tip of the anterior nasal spine

PNS ! tip of the posterior nasal spine

A-point : deepest point between ANS and
upper incisal alveolus

B-point : deepest point between pogpnion and
lower incisal alveolus

PM : point where curvature changes between
B-point & Pogonion

Pogonion : most anterior point of the symphysis

Menton : most inferior point on the symphyseal
outline

Corpus : left point of a tangent of the inferior
border of the corpus

Ramus down : lower point of a tangent of the
postrior border of the ramus

Articulare  intersect of inferior cranial base
surface and posterior surface of condyle

R3 : most inferior point of the sigmoid notch of
the ramus

R1 : deepest point on the curvature of the
anterior border of the ramus

Upperl crown : tip of the crown of the upper
incisor

Upper 1 root : tip of the root of the upper incisor

Lower 1 crown : tip of the crown of the lower
incisor

Lower 1 root tip :of the root of the upper
incisor

Occlusal plane : midpoint between upper and

lower 1st bicuspids or incisors

Upper 6 distal : distal contact point of

maxillary first molar 2mm above occlusal plane
Upper 6 root : distal buccal root of maxillary
first molar
Lower 6 distal : distal contact point of
mandibular first molar 2mm below occlusal plane
Lower 6 root : distal buccal root of mandibular

first molar

1. Cranial deflection(mm) : FH plane® Na-Ba
planeZt &

2. Saddle angle(®) : Nasion-S-Ar 7+ 2%

3. Anterior cranial base(mm) : N-S

4. Posterior cranial base(mm) : S-ArZF Ag

3) etz
5. Maxillary depth(mm) : FH plane®} N- point

A%} ol%E
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6. A point to N-perpendicular(mm) : NojJA] FH
planed] W&l F4A A point7hA]¢] A=

7. SNA(®) : S-Nasion- Apoint7} o|F+ 2%

8. Palpatal plane angle(®) : FH plane¥} palatal

plane®] °|F+ Z}&

4) SiAt=E

9. Articular angle(®) : S-Ar-Goo] ¢|F+ Z&

10. Pog to N-perpendicular(mm) : Nasion®l] A]
FH planed] W& o4 PogZ7tA]¢] A

11. Facial depth(®) : FH plane3} N-Pog®] ©]%
T 45

12. Gonial angle(®) : Ar-Go-Me ©] o]F& 2t

13. Upper gonial angle(®) : Nasion-Go-Ar ©]
ojFE 7k

14. Lower gonial angle(®) : Nasion-Go-Me ©]
ol$E 7

15. Ramus height(mm): Ar-Go7}Al¢] Az

16. Mandibular body length(mm) Go-Me A}o]
o] A=

17. SNB(°) : S-Nasion- Bpoint7} o]&& 2%

5) ZHEA

18. ANB(®) : SNA¢} SNB7} olF& 4%

19. Wits appraisal : A point®} B pointel A 7]%
AP W £ wHT Az

20. AB vplane angle(®) : AB plane® facial
plane©] °]F+ z&

21. AB to mandibular plane angle(®) : AB
plane® mandibular plane®] °|F+ 2%

22. ODI: AB to mandibular plane angle}
palatal plane angle®] &

23. APDI : facial plane angle, AB plane angle,

palatal plane angle®] %

6) 7| El

24. FHR(Facial Height Ratic) : At 1A
(AFH) ol tigh <24 (PFH) H&

25, upper lip to esthetic plane(mm) : esthetic
planedl 4] “E7kA 9 2 A
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I ™R, BFERL AT F0iZF 2 Mann-Whitney A& 23t

o . class Il group non-class |l group Mann-Whitney. test
cephalometric variables . i

; Mean SD Min - Max Mean SD Min Max P Z

cranial deflection(®) 28.13 2.60 21.50 31.00 21.42 2.59 20.3 33.2 NS ~1.501
Saddle angle(”) 122.80 5.68 113.40 132.90 123.25 5.67 106.80 134.00 NS -.482
S-N(mm) 66.19 2.96 61.00 71.70 66.09 2.89 61.30 71.70 NS -.019
S-Ar(mm) 30.86 2.79 26.40 37.40 32.48 2.84 27.50 38.60 * -2.067
Maxillary depth(®) 88.89 3.63 79.50 97.10 86.76 2.57 80.70 90.50 * -2.455
A to N-perp(mm) -1.12 3.64 -11.00 6.90 -3.22 2.56 -8.50 0.70 * -2.381
SNA(®) 80.36 3.38 71.70 85.70 79.00 3.27 73.70 86.10 NS -1.714
Palatal plane angle(®) 1.24 3.22 -3.60 8.10 0.72 2.49 -4.50 6.10 NS =407
Articular angle(®) 147.29 714 129.90 160.70 146.82 7.25 134.20 169.70 NS ~.565
Pog to N-perp(mm) -2.51 5.81 -19.30 9.10 -7.16 462 -19.20 0.10 b -3.242
Facial depth(®) 88.68 3.09 79.90 95.00 86.17 2.43 90.10 79.40 b -3.298
Gonial angle(®) 127.19 4.86 118.20 135.80 126.66 523 117.00 138.70 NS -.565
upper gonial angle(®) 50.16 373 42,90 58.80 50.21 3.32 43.50 54.90 NS -.157
lower gonial angle(®) 75.80 7.69 47.90 84.10 76.43 4.35 69.80 87.00 NS ~.426
ramus height(mm) 43.26 3131 | 3820 48.50 42.58 2.94 35.60 49.40 NS -.926
Go-Me{mm) 69.35 4.10 61.80 77.60 66.16 3.94 57.70 75.00 * 2.594
SNB(®) 80.32 3.19 72.40 84.90 78.43 2.92 73.80 85.90 * -2.353
ANB(°) 0.05 1.80 -2.60 3.30 0.56 2.14 -4.30 4.40 NS -1.297
Wits appraisal{mm) -7.85 3.35 -14.00 -1.00 -6.59 3.00 -12.30 .60 NS -1.603
AB plane angle(®) -.18 2.31 -3.70 4.20 0..48 3.38 -8.00 6.40 NS ~1.260
AB to Go-Me(®) 62.39 4.38 53.90 73.30 65.60 514 52.10 73.50 * -2.687
oDI(*) 63.62 578 51.00 73.60 66.31 5.20 53.40 76.40 NS -1.852
APDI(*) 90.10 4.55 83.30 97.80 86.16 4.48 77.50 96.40 = -2.695
FHR 62.20 3.00 57.40 68.20 63.42 3.76 56.60 71.10 NS -1.251
Mx 1 to A-Pog(mm) 4.67 2.21 1.30 9.10 3.13 2.43 -3.50 6.70 * ~2.038
Mx 1 to FH(") 11517 7.00 100.90 126.80 107.36 7.46 92.80 118.80 b -3.261
Mx 1 to NA(®) 26.28 6.08 13.80 37.90 20.57 7.51 4,50 31.40 * -2.918
Mn 1 to A-Pog(mm) 6.64 2.24 3.60 11.10 3.13 2.43 -3.50 6.70 NS -1.696
Mn 1 to NB(*) 27.30 6.18 18.10 38.70 26.01 6.36 16.80 37.90 NS -1.158
IMPA(®) 89.72 7.55 75.10 105.20 90.67 7.56 74.40 105.20 NS -.574
IA(") 126.37 9.52 111.10 143.50 132.80 11.56 11.50 154.60 NS ~1.945
OB(mm) 1.19 2.51 -5.20 5.10 1.18 1.69 -1.20 6.40 NS -.445
0J(mm) -1.73 1.55 -5.00 -.60 -1.92 1.7 -8.60 -.50 NS -.195
Upper lip to E-ine(mm)|  0.36 2.69 -6.20 4.50 0.24 2.23 -5.10 390 NS - 556
Lower lip to E-line(mm) 3.82 2.78 -.60 10.30 2.60 2.19 -1.40 6.30 NS ~1.241
Levels of significance: *; P(.05, ™; P01, ™ P{.001, NS; not significant
angle, Facial height ratioo]t}, ZEAlgig e 2o coefficient) + TP, Hetzke] FAE eR
4 712 AZ8 A3 Box's M AFARE /M Bl o AF AWASE AT 6920l o)
o A GET HAZTHp vale=520). AF  EHUSR 5 WARS BAY 4602%7F A9 4
HE o] AHFEAAA  (canonical correlation Mo E-HSTE] o8 dHEg on)sit)
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