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Allometric Study Between the Craniofacial Structures and
Stature in the Malocclusion Subjects
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Department of Ovrthodontics, Nitgata University School of Dentistry
(Director; Prof. Tatsuo Fukuhara)
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311, Thompson2® 5%, B k7 cephalo-
gram OEREZHAWT, BRETHEE, FICTH
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e, THEOREXBE LHEERE L OMIZ, M\WEH
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RICEE» LD DD EEHEDORETH, OWT
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e EF RO FHE
1) & 2

e B h B AR A ET O /N AETE 1, 160 44
B XL O RERFL ERG BIER k% e
1,600 D 5 binh, R+ %57 T4,
552034, mF2I0H8TERLLTEANL, &
FINEHTVE, Friel& "”%b‘éﬁﬁﬁ’ﬂ?ﬁt&ﬁf—ka
HITTCBEEE L, EBAE £ /oRIBESHIIRER
B, FRCE B EERIZ DT, $hFERE XD EF"F*’[‘)L
AL T, I RTERLMEZLZ T T D, FH &M
& L Tix, cephalogram &[RRIz, BEZETEIL
P OABRBOBENL, IROXSITHEL I,

Group I: HBH®EWEEI%RIE Angle I #k, #Lt&
FND A DIZDWTIE, B 2 FLFAKRE S ® terminal
plane %% vertical type 3 DT, HiEEER
Ri%, FIERF, <otho KERED Wb W5

“acceptable normal” ZifVW L DTH » T,
LZOSNA (LFEHREEESNORTHIRSR Point-A,
L BTEEEEE Sella-Nasion & DT+ A), kIO
ZANB (=T PRI EER AT A IRF O TR %
KbTA) M, TOEFHD 1 5.D. Rizagih
53 o (Tablel),
FIERABERI: Angle 114k, #
721 terminal plane %5 distal step type
Ho, »> /SNA» £1S.D. Rizdhb, LA

Group II:

NB 2%, 1 S.D. 222 TK&E DD,
Group III: H®WWEREFRIE Angle III %,

F 721X terminal plane % mesial step type
TH0, LSNA B2 +£1S.D. Nizckb v, LANB

21 S. D 22 T/PhESL, BOTEBPALAT
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EEREREKE, Table 2 1zRL 72,

Table 1. Distribution of the ANB angle in
the group with normal occlusion
B.H: body height
N: number of sample
X: mean value of the ANB angie
S. D. : standard deviation
MALES (237)

B. H. (em) N X SD
110. 0~ 71 4. 795 1.740
130. 0~ 97 3.618 1.934
150. 0~ 69 3. 246 2. 066

FEMALES (202)

B. H. (em) N X SD
110. 0~ 73 4. 205 2.325
130. 0~ 93 3.515 1.514
150. 0~ 66 3. 681 1.839

Table 2. Distribution of the subjects in relation
with their occlusion types and stature.
MALES
B. H. (em)  Group 1 Group 11 Group III

110. 0~ 17 4 3

120. 0~ 35 12 11

130. 0~ 33 12 20

140. 0~ 34 6 10

150. 0~ 33 7 10

Total 152 47 54

FEMALES
B. H. (em)  Group I Group 11 Group 111

110. 0~ 19 5 5

120. 0~ 28 12 11

130. 0~ 28 16 12

140. 0~ 22 18 -9

150. 0~ 52 16 17

Total 149 67 54
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Vi) TEEA: TE TR THEERERE D
T AE (Gonial angle) |
3) HEFHEHIMEEI |

BE% xizt v, Cd-Gn, Cd-Go;, Pog-Gop,
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RRE L T2,
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- cephalogram I3, Hﬂﬁ%ﬂ: M/-X“G‘%tcv\_

Sx: x OLH] Sx_——z"(xi—}-)z
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Ptm’: ANS-PNS % U <13, Z# DIELE#KE L Ptm D2RSET AU, [BURERRE y=ax+b Da, b
PO T LEEBEDOTE, CCxy, — -
A’: ANS-PNS & Point-A XD FLEHEE % =gy b=y—ax TROHN S
DEZ o | iii) FEBIREDORE
SHAERAL | - D iAW EEZAWSZ itk D,
i) TEEE: Cd & Gn #5580 (Cd-Gn) ?,____]/Sfx]y/s ckBBRD.
. mEEE . (A L e £ e B B % /Sy
ii) ;}F(iﬁ)ﬁm. Cd & Go: % s EnE (Cd ) @J%%%OD?;;E% _
een o _ . 2 >0 [ 1% ai, Gy, FR7= 1, do, X
iii) _gfimj&%. Pog & Gop & %5 S EERE(Pog— DIEB)E Sxi, Sxy & FIUT
iv) RZEE: Ptm~A’ ofEg (Ptm™~A") po_ 2((a11—-—a2)1 ) ny =1, ne=N;+N,—4
W

V) RMTEREE S & N 2S5 (S-N) S TS
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THD EHETL 7=,
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FEEEE & B & O xRV TOHRE
By Fig. 2 ~8, Table 3, 4 1z7R7,

THELSE (THEEE, TH&E, THERE)
L EE L OMEITLTF D Group I 32 WIE
»iE, 2FIcE <L, v=0.8~0.9%R®’¥+, Zhiz
xtL, EFHER, fBESEERIE, THEAI LI
By, BRI, 0.5~0.6 DEEATT,
- BRoOBEIMCE S BWMEOREDCEEERT K
RRE a OL#Tix, THERIIEL Group i
BEDENRDD, —FH, THBEERRIZRWVTIE,
Group II & Group Il iz B\ T D L ZEHER
HHIL, TEEEICEVWTIE, & Group BlizE
BERELBD LNV, ZofERmE, Biizik
BLTWVW3, FEEERL FEEEED RE B
&, Group RZZ&EIER\V,

iz, o DA% X0 EMCIBET 57020
iz, BEZ10eniifgiz 500 T, g En
HEIZDOWT DR Group DEBEDEDKRE &
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LEROEDKRERFT, Fihz Table 3 ZFRL
o |

TEEETE, BF® Group III & Group I
& ©130cm, Group II & Group III & ©140cm,
2ZF® Group III & Group I, Group II &
Group III & -120cm, Group II & Groupl &
T1ld40em IV EEZZE U7z, THEEREIZELW
Tix, BFo Group III & Group II & ¢130¢m,
Group II & Group !l & ©150cm, 4+ Group
III & Group I, Group III & Group II &
120cm, Group II & Group I &T140em X 1
BFEEx £, EREEIZ W T, BFo
Group II & Group III & 130em, L+
Group III & Group I &120cm, Group II &
Group III ¢ T 1l0em X W EZ24E U7z, THHD
B AT LT B &, Group BlOESAETL B
BAVE, LFDOFREEIC T 10en~20cnF s,
F7:4% Group O&etk: LTOES BELK &
Z A, Group II & Group I ZiZE1IIEB D BN
gy, Group III & Group I, Group III &
Group II (2% 1 ERBTEIRRD LI,

AHEERICB VTR, FROERIZHY, —
EOMEM T R™T Group 137> - 7228, Group &

e LTIk, 5 %RERET B4k Group III &

Group II, BF®» Group II & Group I, &+
O Group Il & Group I wE#ED 7,

THEERLNEEEREOK Cd-Gn/S-N %4
RIERSEENC, BREY vz e, BURERR
wRDICE A, B, THERLIGERLODOHE
REMOBE LD, X.0BEBICAERSERRI
E54E U7 (Fig. 7),

TEHEEE: FEFEOHE Cd-Gn/Ptm™-A’ iz
DWT, FERAZEEIZL TRFEREZ KDL
%, Group III v%, Group II, Group I & Ltig
LC, BEREaDEIREV (Fig. 8)..
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Mand. Length/B. H. | | | Mand. Length/B. H.

(Male) (Female)
cm | | - cm
| - Group [l
Group ! 13 Z
13f b -
,,// Group| | | /-” Group |
12 12r |
11} 1r
10k . 10}
9+ ol
i _ ' o |
I z S() 1 1 1 - . L \ i | _S{, 1 A L 1 1 1 1

110 120 130 140 150 160 170 cm . 110 120 130 140 150 160 170 cm

Fig. 2 Regression line between mandibular length (Cd-Gn) and stature.

Mand. Ramus Height/B. H. | | Mand. Ramus Height/B. H.
-~ (Male) (Female)
cm : | S | cm
| | Group lll
2t 7+ e " _ Group|
67 6|
St 5}
:‘tsg ¢t L 1 : L 3 3 1 : \?.(( ¢ 3 ‘1 1 L 1 1
110 120 130 140 150 160 170 €M  j10 120 130 140 150 160 170 cm
Fig. 3 Regression line between mandibular ramus height (Cd-Go;) and stature.
Mand. Body Length/B. H. Mand. Body Length/B. H.
: (Male) - - | (Female)
em |
L) cm
. Group il
o el Growll__
| - o | "Group|
8r gt
TF 7t
6r 6 F
'\:ﬁ()() 4 3 L - 3 L % DR :[;\ 4 ) ] : ) — )
110 120 130 140 150 160 170 ¢m R 10 120 130 140 150 160 170 ¢m

Flg 4 Regression line between mandibular body leﬁgth (Gop~Pog) and stature.
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i s
B, . . . a



B B 5 111,
cm Ptm’-A’/B. H. S cm Ptm’-A’/B. H.
(Male) ' (Female)
6 | 6+ | |
Groupll G
5 . ...............................---::--:—-:: GrOUpI 5 L ..."""""""”””""""”""'r.c.).t{!)“Groupl
e Group Il “—_ ______________________ Group Il
at ap T
ﬁ(l 1 { i 1 ! : J [ - ﬁ[{' r‘(r 1 ) L 1 i 1 |
110 120 130 j40 150 160 170 cm M0 320 130 140 150 160 170 cm
Fig. 5 Regression line b_etween maxillary length (Ptm’-A’) and stature.
cm S"‘N/B H. cm : S"’N/B. H.
(Male) (Female)
8r 8k
. Groupll
) TE - Group |
Group il | e Group 1l
6} | | e oItIieTT
st 3 . \-L\
L(r 1 1 1 1 . 1 1 1 .Ls() 1 1 L i ¢ ] L
110 120 130 140 150 160 170 cm 110 120 130 140 150 160 170 cm
Fig. 6 Regression line between anterior cranial base length (S-N) and stature.
Table 3. Allometric equations between stature and craniofacial measurements.
Male Femal
Mand. Length | |
Group I VvV =0.047 X +4.478 (v=0.927) Y =0.047 X +4.24 (r=0.915)
Group II Y =0.041 X +5.083 (r=0.857) Y =0.031 X+6.259 (»=0.760)
Group III Y =0.057 X+3.361 (»=0.873) Y =0.054 X+3.866 (r=0.817)
Mand. Ramus Height
Group I Y =0.033 X+1.339 (»=0.901) Y =0.033 X+1.262 (»=0.894)
Group II Y =0.031 X+1.637 (»r=0.875) Y =0.029 X+1.730 (»=0.699)
Group III Y =0.034 X+1.314 (r=0.905) Y =0.038 X+0.707 (r=0.853)
Mand. Body Length
Group | Y =0.034 X+3.196 (»=0.733) Y =0.033 X+3.159 (»=0. 856)
Group 1II Y =0.029 X+43.726 (»=0.806) Y =0.022 X +4.480 (=0.654)
Group III Y =0.035 X-+3.245 (r=0.886) Y =0.034 X +3.380 (=0.805)
Ptm’-A’
Group | Y =0.008 X +3.602 (»=0.621) Y =0.010 X+4-3.245 (r=0.677)
Group [II Y =0.009 X+3.605 (»=0.578) Y =0. 007 X+3.820 (r=0.475)
Group III Y =0.008 X +3.540 (»=0.514) Y =0.007 X +3.437 (»r=0.576)
S-N
Group 1 Y =0.009 X+5.447 (r=0.643) Y =0.0127X +4. 853 (»=0.584)
Group II Y =0.011 X+5.279 (»=0.652) Y =0.0129X +4.832 (r=0.584)
Group III Y =0.009 X+5.447 (»=0.505) Y =0.0131 X +4. 688 (r=0.602)
Cd-Gn/SN -
Group I Y =0.0039X +1. 0738(r=0. 638) Y =0.0037X +1.1128(»=0. 693)
Group II Y =0.0036 X +1. 0903(»=0. 536) Y =0. 0018 X +1. 3524(»=0. 323)
Group III Y =0. 0049 X +1. 0169(»=0. 659) Y =0.0049X +1. 0558(»=0. 596)
Cd-Gn/Ptm’-A’
Group I Y =0.0042X +1. 7258 (r=0.512) Y =0.0038X +1. 8024(»=0. 472)
Group II Y =0.0053X +1. 4829(r=0. 604) Y =0.0011 X +2.1392(»=0.105)
Group III Y =0. 0063 X +1.6039(»=0. 522) Y =0.0056 X 41. 7747 (r=0. 507)
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} - ratio

Group Ml

[ i [ b 1
110 120 130 140 150 160 170 cm

Cd~Gn

ratio | SN /B
| (F emale)

ol Grgup Il
8

7-

&)
1.5

‘L:l:‘\ {{ I i d

1 3 L L
110 120 130 140 150 160 170 cm

Fig. 7 Relation between stature and Cd-Gn/S-N ratio in the three groups.

Cd-Gn
Ptm’_A,/B- H-

(Male)

_ Grouplil

110 120 130 140 150 160 170 cm

Cd~Gn /B. H
ratio Ptm’-A — -
(Female) e Group ill
6} R
5 - L7 -
e Group |
35
2.2}
I | |
T , : , = .

1
110 120 130 140 150 160 170 cm

Fig. 8 Relation between stature and Cd-Gn/Ptm’~A’ ratio in the three groups.
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Table 4. Correlation coefficient of the measurements among groups.

Male Fémale
Mand. Length |

B. H. | G-III | G-TIT | G-I1 | G-III | G-III | G-II
(em) |& G-1|& G-11|& G-1|& G-1|& G-II|& G-I
110~ | — — — — — —
120~ | — | — — | Kk | Kk | —
130~ | % | — | — | %k | k| —
140~ | %% | %k | — * | kk | Kk
150~ | % * — *% | k% | kX
Total | Jedk | Hk — *%k | kk | Wk

Mand. Ramus Height

110~ | % *x | — | — | — | —
120~ | — | — * — | = | =
130~ | — | — | — § — | — | —
140~ | — | — | — | — | — | —

150~ | — | — | — | — | — | %%

Total | — | — | — | — | — | —

Mand. Body Length

110~ | — | — | — | — | — | —
120~ | — — — | Kk | Kk | —
130~ — | % | — | * | * | —
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SUMMARY

Allometric relation between the stature
and the mandibular length and other cranio-
facial dimensions using the roentgeno graphic
cephalograms was studied.

Correlation coefficient, allometric growth
rate were calculated and following results were
obtained;

1) Correlation coefficient between the stature
and each mandibular component indicated
the highest statistical significance than the
other craniofacial dimensions.

2) Allometric growth rate of the mandibular
length was indicative of the characteristics
of malocclusion types. In Group III (Angle
Class III malocclusions), overgrowth of the
mandibular body length which contributes
to the mandibular length was significant
and, contrarily, tendency of shortening of
mandibular body length was apparent in
Group II{(Class II malocclusions).

3) When stature reaches more than‘ 130 cm in
male and 120 cm in female, tendency of

- mandibular prognathism (Class III malocc-
lusions) become apparent.

4) Ratios of mandibular length to maxillary
and anterior cranial base length apparently
indicate the difference between Group III
(Class III malocclusions)and Group II (Class

II malocclusions).

5)

2)

3)

4)

6)

8)

9)

10)

53 25 19754F

High correlation coefficient between stat-
ure and mandibular length and, ratio of
stature to the mandibular/maxillary length
suggest a possibility for early differentiél

diagnostic clue for malocclusions.
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