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Abstract

Study on Characteristics of Maxillofacial Growth in Class lll Malocclusion
Patients by Cranial Base Growth

Do-Kyoung Son, Sung-Won Park, Jae-Min Lee, Eun-Ja Kim,
Sang-Mun Choi, Young-Woon Kim, Mun-Gi Choi, Sung-Hwan Oh

Department Oral and Maxillofacial Surgery, Dental College, Wonkwang University

Purpose: Craniofacial structure form results from the adaptation to morphologic and functional changes in their neighboring
structures for a mutual balance, The purpose of this study is classification of maxillomandibular complex growth pattern
follow by cranial base growth pattern, And this study is identifying the correlation between maxilla-mandibular complex growth
pattern and orthodontic criteria.

Methods: 142 Class 1II malocclusion patients had orthognathic surgery at Wonkwang University Dental Hospital during April
2004 to October 2010, Patients were divided into 4 groups and the correlation between cranial base and maxillomandibular
growth patterns were evaluated.

Results: There was a correlation between cranial base and maxillomandibular growth patterns. Positive relationships were
found between the occlusal plane, Incisor mandibular plane angle, mandibular plane, positioning of pogonion and the saddle
angle, indicating maxillary growth patterns, Negative relationships were found between SNA, SNB, maxillary incisor angle
and saddle angle. Positive relationships were found between the ratio of the anterior and posterior cranium, positioning
of pogonion and the percentage of cranial depth indicating mandibular growth patterns, Negative relationships were found
between the occlusal plane, maxillary incisor angle, mandibular plane, mandibular angle and cranial depth.
Conclusion: Cranial base and maxillofacial growth patterns were correlated and the classification should be adjusted before
orthognathic surgery.

Key words: Angle class III malocclusion, Cranial base, Maxillofacial growth pattern, Orthognathic surgery
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Palatal plane

Occlusal plane

Fig. 1. Reference lines and measurement lines on the lateral
cephalogram. N, nasion; S, sellaturcica; Ar, ariculare; Ba, basion;
P, porion; Pt, pterygoid fissure; Or, orbitale; ANS, anterior nasal
spine; PNS, posterior nasal spine; A, a point; B, b point; Pog,
pogonion; Me, menton; M, meeting point of the frontona-
salfrontomaxillary and nasomaxillary suture line; Clp, apex of
the posterior clinoid process; Op, posterior occipital bone; Cp,
posterior border of condyle; Oi, inferior occipital point.

Table 1. Maxillomandibulargrowth patterns
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Cp-M/M-Oio] ARt} 2 495 =952 4% 2P Hhorizontal
growth pattern, HG)ol2}al A oJaksaL, Cp-M/M-Oio] HAHE.
o} 2o A= F21H A oFvertical growth pattern, VG)
olg}ar AoJstgdtHTable 1).

o2 vlEro 2 32 HG/CG, HG/CCG, VG/CG, VG/CCG
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Statistical software (SPSS 12.0; SPSS Inc., Chicago, IL, USA)
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Zr<EollA] 1-way Analysis of variance (ANOVA)E- o]-83}3ich
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7dete] At R slet A dE saddle angleol TR

ANB Angle
SNB Angle
SNA Angle

Pogonion to N perpendicular
A to N perpendicular
Mandibular plane angle to SN
AB to mandibualr plane
Palatal plane angle

Lower anterior ratio

Antero posterior ratio

Gonial angle

Articular angle

L1 to A pogonion

Pogonion to lower incisal axis angle

Ramus angle
Ul to A pogonion

Mandible Horizontal Vertical
Maxilla Clockwise Counterclockwise Clockwise Counterclockwise
Table 2. Linear and angular measurements
Variables Description
Occlusal plane to SN Angle of SN plane and occlusa plane
IMPA Incisor mandibular plane angle
Ul to SN Angle of SN plane and maxillary incisor
Lower occlusal plane to L1 Angle of lower occlusal plane to mandibular incisor
Upper occlusal plane to Ul Angle of upper occlusal plane to maxillary incisor

between A-N and N-B
of SN plane to B point
of SN plane to A point

Distance from N perpendicular line to pogonion
Distance from N perpendicular line to A point

Angle
Angle
Angle

of SN plane to mandibular plane
of AB line to mandibular plane
of palatal plane to SN plane

Distnance from N to ANS and from ANS to ME
Ratio between S-Go and N-Me

Angle
Angle
Angle
Angle
Angle
Angle

of Ar-Go-Me

of S-Ar-Go

of lower incisor axis to A pogonion line

of lower incisor axis to pogonion

of SN plane to mandibular ramus line

of maxillary incisor axis to A pogonion line

N, nasion; S, sellaturcica; ANS, anterior nasal spine; A, a point; B, b point; Me, menton; IMPA, Incisor mandibular plane angle.

Vol 33 No. 6, November 2011



486 £=7: 3F FARWE FAIA FAA G Pl wE o=
ol o ekl
(Table 3). 39 FAWS skxjoj|x]
2415 el etes

slo} o] FAE BF

o BHHOO 7]

Fo R s RS

AekeninA wlake] AJAo]

O T

Hzo] Ad7go] SAIEIAl VERATE
tobd 7183} A% Q2 (Table
3)E90] Baix)e] Bty BFEAAE 151G Table 4, 5). ©]
HET o] A el S ERIsh] Sty of=e]
A oRte] B 715 AL saddle angle9} S A= i3k
Srokie] wiRget 7} ol Zjsle] RS TR
(Table 6). Saddle angle’}= W3HEHA, SRPAXR: 24w 3
ZAx)3e] s pogonion®] $Ix|7} v]#E BAE ERICH
A2 24, SNA, SNBe= vHE] #AKE veRich. 0
o thgt FIbHR ] WhiEgIh= el SRS v,
Axell thgk pogonion®] YX|eh= vl WAIE VERlch o
S, stebdy, etk v #A1E e

1 & olo
1_—1‘—1

Table 3. Classification of class Il malocclusion patients

HG VG
CG CCG CG CCG
Male 16 30 3 21
Female 18 14 6 24
Total 34 44 9 45

HG, horizontal growth pattern; VG, vertical growth pattern; CG,
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Table 4. Analysis result on male
CG/HG CCG/HG CG/VG CCG/VG
Mean SD Mean SD Mean SD Mean SD
Occlusal plane to SN 20.16 4.17 13.32 4.92 18.76 4.52 16.88 5.33
IMPA 82.26 4.92 83.90 9.32 85.26 16.99 80.40 5.36
Ul to SN 105.59 6.32 113.97 5.60 115.38 2.86 110.76 7.09
Lower Occlusal plane to L1 78.82 8.48 76.39 9.58 75.70 13.30 77.42 5.55
Upper Occlusal plane to Ul 54.16 6.41 52.98 5.69 45.22 4.41 51.43 3.84
ANB —2.56 3.05 —3.06 2.82 —4.14 2.21 —2.22 3.20
SNB 79.58 4.57 84.83 3.02 82.50 1.95 84.06 4.32
SNA 77.02 3.56 81.77 3.06 78.36 3.16 81.84 3.11
Pogonion to N perpendicular 2.32 12.16 5.11 9.75 6.06 8.83 2.22 10.32
A to N perpendicular —3.03 4.50 —-1.91 4.80 —2.44 2.27 —-1.97 3.43
Mandibular plane angle to SN 39.88 8.28 32.26 8.00 36.73 9.35 37.52 6.11
AB to mandibualr plane 56.57 4.41 58.47 5.79 54.38 7.34 55.24 5.34
Palatal plane angle 0.88 3.45 0.25 3.17 1.62 3.52 1.77 3.16
Lower anterior ratio 55.59 1.81 56.94 1.68 56.03 0.80 56.67 1.89
Antero posterior ratio 62.80 5.56 68.42 6.34 65.41 6.03 64.42 4.91
Gonial angle 129.23 7.08 123.76 9.97 127.86 7.96 128.40 6.04
Articular angle 142.32 5.23 148.92 6.40 138.45 2.59 151.67 5.88
L1 to A pogonion 6.46 3.08 7.89 4.21 10.24 3.53 8.45 3.23
Pogonion to lower incisal axis angle 16.47 2.80 15.27 3.28 16.24 8.16 14.26 2.93
Ramus angle 90.74 4.55 88.22 4.98 88.71 1.52 89.12 5.51
U1l to A pogonion 6.92 2.99 8.88 2.51 10.63 1.31 7.41 2.62

HG, horizontal growth pattern; VG, vertical growth pattern; CG, clockwise growth pattern; CCG, counterwise growth pattern; N, nasion;

A, a point; IMPA, Incisor mandibular plane angle.
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Table 5. Analysis result on female

CG/HG CCG/HG CG/VG CCG/VG

Mean SD Mean SD Mean SD Mean SD
Occlusal plane to SN 18.81 4.84 18.25 4.20 22.31 8.09 18.37 4.12
IMPA 87.02 11.82 84.95 7.96 89.99 13.77 78.60 8.74
Ul to SN 108.03 8.17 109.23 7.01 106.99 8.83 110.95 5.68
Lower Occlusal plane to L1 74.05 11.14 77.23 6.95 69.89 13.28 80.88 9.55
Upper Occlusal plane to Ul 53.54 6.38 52.64 5.11 51.95 3.42 51.64 3.63
ANB -1.19 4.00 —1.56 3.00 0.76 4.55 —2.22 2.68
SNB 80.81 4.18 81.94 3.18 78.14 6.31 83.10 3.58
SNA 79.62 4.51 80.38 2.69 78.91 3.22 80.88 2.46
Pogonion to N perpendicular —0.05 10.25 -1.02 9.65 —3.38 15.34 3.13 7.91
A to N perpendicular —1.93 5.26 —2.87 3.40 -0.63 4.79 -1.63 3.29
Mandibular plane angle to SN 37.10 7.81 35.44 5.04 42.62 6.28 39.42 4.72
AB to mandibualr plane 60.17 7.32 60.41 6.01 60.36 6.22 54.39 5.21
Palatal plane angle 0.85 2.21 0.83 2.52 1.10 3.41 0.49 2.78
Lower anterior ratio 55.93 2.13 56.73 1.45 55.41 3.44 57.22 1.49
Antero posterior ratio 63.78 5.42 65.40 3.79 59.64 3.49 61.86 3.18
Gonial angle 125.61 7.91 123.34 5.05 126.35 4.27 130.01 4.35
Articular angle 143.71 7.23 151.59 5.52 148.15 8.55 149.88 6.72
L1 to A pogonion 6.85 3.47 5.52 3.34 9.16 3.62 6.07 2.92
Pogonion to lower incisal axis angle 17.22 3.65 16.00 2.94 16.76 5.16 14.92 3.81
Ramus angle 91.40 5.94 91.42 4.89 97.92 6.30 89.45 5.64
U1l to A pogonion 8.18 2.86 7.56 2.96 7.06 1.47 8.31 1.98

HG, horizontal growth pattern; VG, vertical growth pattern; CG, clockwise growth pattern; CCG, counterwise growth pattern; N, nasion;
A, a point; IMPA, Incisor mandibular plane angle.
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