— oA sk A A) © Vol.15, No.l, 1985 —

BEE o sREE B 5

ﬁ_‘ﬁ* . &Eﬁ** . %’S%ﬁ***

VARIATION IN THE GROWTH PATTERN OF THE FACE: A LONGITUDINAL
COMPUTERIZED RECTILINEAR CEPHALOMETRIC STUDY

i Bong Kim, D.D.S., Ph.D.
Jae Hyun Sung, D.D.S., M.S.D., Ph.D,
Kyu Rhim Chung, D.D.S., M.S.D,, Ph.D.

.............. > Abstract <€

............................................

Variation in the facial pattern and effect of the rotational jaw growth on the facial proportion
were studied in serial cephalometric radiographs of 40 Korean children (25 boys, 15 girls) ranging
in age from 6 to 13 years,

According to Y-axis (N-5-Gn) growth change during the 7 years of period, the subject who
had exhibited “wave-like” manner of Y-axis growth change within & 2° was classified to the
Parallelwise group and the subject who had exhibited Y-axis increase more than +2° was classi-
fied to the Clockwise rotation group and the subject who had exhibited Y-axis decrease more than
-2° was classified to the Counterclockwise rotation group.

For the comparison of each group, a total of 22 morphologic variables were employed and
the data were analyzed by means of computer morphometrics and statistical methods.

On the basis of the finding of this study, the following trends were established:

1. The Parallelwise group was 75%, the Clockwise rotation group was 12.5% and the Counter-

clockwise rotation group was 12.5%.

2. The growth pattern of cranial base was related to the rotation of mandible.
3. Maxillary prognathism was occured in the Counterclockwise rotation group and the rotation

of palatal plane was occured in the Clockwise rotation group.
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Mandibular prognathism was occured in the Parallelwise and the Counterclockwise rotation
groups, especially in the Counterclockwise rotation group.

The degree of maxillo-mandibular divergency was constant in the Clockwise rotation group
but decreased in the Counterclockwise rotation and the Parallelwise groups, especially in the
Counterclockwise group.

There were no differences in the size of the anterior upper facial height (N-ANS) and the
posterior lower facial height ((Go-Me)-PNS) but there were differences in the size of the
anterior lower facial height (ANS-Me) and the posterior upper facial height ((S-N)-PNS)
between each group.

The growth increment and the size of the facial depth was not related to the growth pattern
of the face but the growth increment and the size of the facial height was related to the
growth pattern of the face.

Proportional change due to the facial growth rotation was concentrated in the anterior lower
face.

The most apparent difference between each group was happened in the size of the posterior

cranial base (S-Ba) and the facial length (S-Gn).
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2. S—N-B(°) 7
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S$—Gn(mm)
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N—Me (mm)

5—-Go (mm)

Linear measurements used in this computerized

rectilinear cephalometric appraisal,

N-S—Go(")
N-S—Gn(°)

(S—N) to Pal.P. (°)
Pal.P. to Mand.P. (°)
(S—N) to Mana. P.(°)

Fig. 2. Angular measurements used in this computeri-
zed rectilinear cephalometric appraisal,
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Table 1. Statistics on 24 measurements in Parallelwise, Clockwise and Counterclockwise groups

at 6 years of age.

Parallelwise ~ Clockwise Counterclockwise
(N=30) (N=5) (N=5)

Measurement Mean S.D. Mean S.D. Mean S.D.
Cranial Base:

S—N(mm) 58.04 2.83 %8.45 1.68 59.12 3.56

S—Ba(mm) 38.03 1.99 40.68 1.11 35.72 1.58

N—S—Ba(°) 132.02 5.25 129.34 4.48 133.22 3.83
Maxilla:

S—N—-A(°) 81.00 3.42 81.84 4.12 78.47 2,22

S—N to Pal.P.(°) 7.91 3.02 6.67 3.47 10.00 2.44
Mandible:

S—N—-B(°) 76.65 2.70 77.22 2.90 73.29 3.21

S—N—Pog( %) 75.73 2.59 76.11 2.77 72.66 3.23

N—S—Ar( %) 121.86 5.01 120.03 6.36 122.66 2.87

N—8—Go{ °) 103.89 3.91 104.10 3.75 105.00 1.23

N—-8—-Gn(°) 70.87 2.78 71.97 2.82 72.25 2.12

S—N to Mand. P, (°) 58.89 3.82 39.71 3.08 41.00 4.60

S—Ar(mm) 27.88 2.04 30.45 1.67 27.09 1.59
Maxilla-Mandible:

Pal. P. to Mand.P.(°) 30.98 3.73 33.04 4.25 31.00 5.89
Facial Height:

N—ANS(mm) 42.57 2.32 44.25 3.62 43.90 2.57

ANS—Me(mm) 56.28 3.29 60.04 1.59 54.27 3.90

N-Me(mm) 97.10 4.39 102.19 4.10 96.03 1.71

(8—N)—PNS(mm) 36.50 2.00 38.92 1.87 36.21 0.83

(Go—Me)—PNS(mm) 33.62 ~2.19 34.99 3.61 32.03 1.72

S—Go(mm) 60.24 3.24 63.93 4.77 57.19 2.39
Facial Length:

S$—Gn(mm) 97.55 4.51 101.96 3.31 94.32 1.97
Facial Depth:

N—Go(mm) 93.08 3.93 96.55 5.85 92.34 2,41

Ar—ANS(mm) 70.68 2.98 72.16 3.34 70.98 3.19
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Table 2, Statistics on 24 measurements in Parallelwise, Clockwise and Counterclockwise groups

at 13 years of age.

Parallelwise Clockwise Counterclockwise
(N=30) (N=6) (N=5)

Measurement Mean S.D. Mean S.D. Mean S.D.
Cranial Base

5—-N(mm) 62.90 3.16 62.77 1.61 63.88 3.01

S—Ba(mm) 46.23 2.39 49.09 1.37 42.34 2.14

N—S—Ba(°) 130.99 4.90 130.53 4.57 130.56 30.23
Maxilla:

85—N—-A(°) 81.61 3.67 81.60 3.21 81.81 2.44

S—N to Pal.P.(°) 8.82 2.72 9.50 4.54 10.45 2.50
Mandible:

S—N—-B(°) 78.57 3.27 76.63 2.30 77.22 3.60

S—N—Pog(°) 78.66 3.18 76.13 2.44 77.89 3.28

N-—-S—Ar(°) 123.80 4.66 124.40 5.61 123.43 3.09

N—S—Go(°) 105.57 3.95 108.18 3.59 104.98 2.21

N—-S—Gn(®) 70.85 3.05 75.31 3.05 69.47 2.00

§—N to Mand.P.(°) 36.87 4.12 42.09 4.58 34.14 5.61

S—Ar(mm) 34.66 2.29 37.45 3.38 33.08 2.11
Maxilla-Mandible:

Pal.P. to Mand. P.(°) 28.04 4.34 32.59 6.75 23.69 6.31
Facial Height:

N—ANS(mm) 51.90 2.60 55.62 4.64 53.03 2.50

ANS—Me(mm) 64.88 4.95 70.89 3.54 58.71 5.00

N-—Me(mm) 115.16 6.02 123.73 5.07 109.68 3.02

(S—N)—PNS{mm) 44,28 2.69 47.20 2.87 44.22 0.41

{Go—Me)—PNS(mm) 40.52 3.59 41,79 4.70 38.95 4.84

S—Go(mm) 74.19 4.93 77.32 7.07 72.13 5.86
Facial Length:

S—Gn(mm) 117.19 6.58 122.01 4.09 112.13 3.45
Facial Depth:

N—Go(mm) 109.32 4.91 113.82 8.19 108.13 4.18

Ar—ANS(mm) 81.37 3.68 83.63 4.01 82.37 3.29
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Table 3. Student t-test scores for comparisons between Parallelwise, Clockwise and Counter-

clockwise groups at 6 and 13 years of age.

6 years of age

13 years of age

|
Parallelw. Parallelw. Clockwise i Parallelw. Parallelw. Clockwise
vs vs vs } vs Vs vs
Measur~.ment Clockwise  C-Clockw. C-Clockw. i Clockwise C-Clockw. C-Clockw.
T
Cranial Base: i
S—N(mm) 0.45 0.64 0.38 Il 0.15 0.67 0.73
S—Ba(mm) 4,31 **%# 2.91%** B 7hkkxx : 3,79%¥%x 3 GQFkkk 5,93k ***
N—S—Ba(°) 1.20 0.61 1.47 I 0.21 0.25 0.01
Maxilla: I
S—N-A(°) 0.43 2.16%* 1.61 } 0.01 0.16 0.12
S—N to Pa.l.P.(°) 0.75 1.71% 1.76 :I 0.32 1.33 0.41
Mandible: I
S—N—B(°) 0.41 2.21%  2.03% E 1.63 0.78 0.31
S—N-Pog(°) 0.28 2.02% 1.81 } 2.05%* 0.49 0.96
N—S—Ar(°) 0.62 0.51 0.84 ' 0.23 0.23 0.34
N—-S—Go(°) 0.12 1.24 0.51 | 148 0.48 1.69
N-S-—Gn(°) 0.81 1.29 0.18 { 3.03*%** 1.31 3.58***
S—N to Mand.P.(°) [ 0.53 0.97 0.52 } 2.39%¥ 1.04 2.45%*
S—Ar(mm) 3.08*%*%% . 0.99 3.26%** | 1.78% 1.53 2.45 %+
Maxilla-Mandible: i
Pal.P. to Mand.P.(°) 1.02 0.01 0.63 i 1.46 1.49 2.15%
Facial Height: :
N—ANS(mm) 1.00 1.09 0.18 i L75% 0.94 1.10
ANS—Me(mm) 4,04 %% %% 1.09 3.06** l 3.30%*%* 2 56%%* 4.44%***
N—Me(mm) 2.54%* 0.97 3.10%*% | 3.40%%k* F14x*xx 5 3orex
(S-N)—PNS(mm) | 2.66%* 0.56 2.96%* | 2.13%*  0.12 2.30%*
(Go-Me)—PNS (mm)| 0.82 1.82% 1.65 § 0.58 0.70 0.94
S—Go{mm) 1.67 2.49** 2.83** : 0.95 0.75 1.26
Facial Length: I{
S—Gn(mm) 2.60%* 2.68** 4.44%*** ! 2.20%* 2.59%* 4,13%%%*
Facial Depth: i
N—Go(mm) 1.28 0.57 1.49 II 1.19 0.57 1.38
Ar —ANS(mm) 0.93 0.19 0.57 ! 1.18 0.61 0.55
]

*

*%k

*kk

Significant at the .10 level of confidence,
Significant at the .05 level of confidence,

Significant at the .01 level of confidence,

*%%*  Significant at the .005 level of confidence.
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Table 4, Statistics on growth changes of 24 measurements in Parallelwise, Clockwise and Counter-

clockwise groups from 6 to 13 years of age.

Parallelwise Clockwise Counterclockwise
(N=30) (N=5) (N=5)

Measurement Mean S.D. Mean S.D. Mean S.D.
‘Cranial Base:

S—N(mm) 4.87 0.93 4,32 0.72 4.77 1.33

S—Ba(mm) 8.20 1.85 8.41 1.23 6.62 2.01

N—S—Ba(°) -1.03 2.29 1.18 2.01 —2.65 3.67
Maxilla:

S—-N—-A(°) 0.61 2.02 —0.24 1.95 3.34 1.61

S—N to Pal.P.(°) 0.91 1.46 2.83 1.7% 0.45 0.98
Mandible:

S—N-—B(°) 1.92 1.53 —0.59 1.55 3.94 1.01

S—N—Pog(°) 2.93 1.39 0.02 1.22 5.23 0.52

N—S—Ar(°) 1.93 2.31 4.37 1.74 0.76 2.25

N-—8—Go(°) 1.68 1.87 4.07 1.49 —0.02 1.01

N—S—Gn(°) —0.02 0.97 3.34 0.83 —2.78 0.58

S—N to Mand.P.(") —2.03 1.68 2.39 2.13 —6.86 3.37

S—Ar(mm) 6.77 1.69 7.00 2.28 5.99 1.07
Maxilla-Mandible:

Pal.P.to Mand.P.(°) —2.94 2.40 —0.45 3.12 -7.81 421
Facial Height:

N—ANS(mm) 9.32 1.77 11.37 1.12 9.13 1.66

ANS—Me(mm) 8.59 2.67 10.85 2.27 4.44 2.63

N—Me(mm) 18.05 3.03 21.54 1.44 13.65 2.53

(S—N)—PNS(mm) 7.78 1.58 8.28 1.06 8.01 0.74

(Go-Me)—PNS(mm) 6.91 2.17 6.81 2.38 6.91 3.63

S—Go(mm) 13.95 2.80 15.39 2.82 14.93 4,65
Facial Length:

S$—Gn(mm) 19.64 $.48 20.05 1.22 17.81 2.44
Facial Depth:

N—Go(mm) 16.23 2.52 17.27 2.64 15.79 4,60

Ar—ANS(mm) 10.69 1.83 11.47 2.36 11.39 1.96
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Table 5. Student t-test scores for comparisons of growth changes between Parallewise, Clockwise

and Counterclockwise groups from 6 to 13 years of age.

6 - 13 GROWTH CHANGE

Parallelwise Parallelwise Clockwise
vs vs \£)
Measurement Clockwise Counterclockwise Counterclockwise
Cranial Base:
S—N(mm) 1.49 0.16 0.66
S—Ba(mm) 0.33 1.64 1.70
N—-S—Ba(®) 2.23%% 0.96 2.05*
Maxilla:
S—N—A(°) 0.90 3.38%%** 3.17%*
S—N to Pal.P(°) 2.35%* 0.90 2.68**
Mandible:
S~—N—B(°) 3,37k k%% S, 7Q% %% B, 48 ¥ kE¥
S—N—Pog(°) 4,83 %% 6.70%%** 8.79**¥*x*
N-S—Ar(°) 2,75% %% . 1.07 2,84%*
N-—-8—Go(°) 3.20%*** 3.00%** 5.09%***
N-—S—Gn(°) 8.18 k& ** 8,79 %%kx% 13.52%*%%
S—N to Mand.P.(°) 4,4Q**** 3.14%%** 5.18%***
S—Ar(mm) 0.21 1.38 0.90
Maxilla-Mandible:
Pal.P., to Mand. P.(°) 1.70%* 2.26** 2.93**
Facial Height:
N—ANS{mm) 3.43%**x* 0.24 2.49%**
ANS—Me(mm) 2.00* 3.26%*** 4,12%%*%
N—Me(mm) 4, 10%%** 3,49%%*x 6.05% ***
(S-N)—PNS(mm) 0.89 0.52 0.46
(Go-Me)—PNS(mm) 0.09 0.00 0.06
S—Go(mm) 0.41 0.46 0.64
Facial Length:
S—Gn(mm) 0.49 1.45 1.84*
Facial Depth:
N—-Go(mm) 0.82 0.21 0.62
Ar-ANS(mm) 0.70 0.74 0.06

* Significant at the .10 level of confidence.

** Significant at the .05 level of confidence.
***  Significant at the .01 level of confidence.
*%**  Significant at the .005 level of confidence.
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6 to 18 years of age, based on serial observations,
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years of age, based on serial observations.
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