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Table 1. Classification and frequency of the

subjects.

n %
Normal occlusion 42 23.9
Maxillary protrusion 35 19.9
Anterior cross bite 43 24.4
Crowding 31 17.6
Open bite 15 8.5
Bimaxillary protrusion 9 5.1
Others 1 0.6

176 100.0
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Fig.4 Measurement of septal deviation.
NSW : width between the arrows.

2. Sk

1) Boigdhe & SRR OB

(1) FAPEEROEREEEE LGE

BExetikic o TR RS hE & ERIBXRER
WEEICL 0E SN EREHIEE s L UA
ERHA 8 THE iz » W CHBIRIE RO /o X 5
T, SFHREEBOBENSERI>WTL2E
EHo s 2HBRBORE S 2|UEL LT,
RERMETROLEE Y 52 ¥ —2IEXRAKEZ W
7325 — BT I HRICLB 7 7R —5
WET-10

(2) BRRERfSEEL LIIGE

BriEEihE s, FTHREOAEE, &5
discrepancy & ORIz >\WTRETL 72 k¥
B, THEBOHRE, LHEBORE, LTHD
ISR & X, BEHREEICHT 5 LB
2WT, ZhEFh, ® A-Ptm’, @ Pog'-
Go, ® Mx-Mx', A’-Ptm’Pog’-Go, @@
SN to NF 2{5BicH\, Zho&HAREE
i3, 2BEMoEEELD, 1S.DLENSVE
I B¥(lesser group)&, 1S.D.UEARZVEDN
#(greater group) AR L, WE OB TR
BB B Lz, BifEihE & discrepancy
DOFEHEE OFFRIT->W\WTIE, SNA, SNB, A-B

HEXER

difference HEHEMEY L D 1S.D.LIRIZH 5
bDEEH L, & 5T discrepancy D 13
discrepancy( )B¥ &, arch length discrepancy
, FFHETEREN5mmEl Ed B discre-
pancy( +) Be®EB L, BoREghE s
Lo
(3) BrREEHoEEEIEEL LIES

TRTOER D S FrhfRidhdug . EihEt &,
B OO E DI T ORETEIN L 12,
zhioid,

BihEE (deviation group) : B o
EESLEHOFH LD, 18.DLIETH 5 3.8
mmbl kD% R & D296,

JeghBE (non-deviation group) : BhiR
O R Shisv b o6,

ThHb,

Iho2Bic-o0T, 1) KEBORIEE
2 xBEIC L > THE LT, 2) HEEEOM
BERFTAPAE OB DEIC X - THE L2,
3) —RHBIBEMAER WA Ic X - T,
2B HRIT 5 L THEBISFHAMRB E Mt L 720
ZHE LTI}, BhfREhE% k< KHREE
TRV, FHAEBICEARZSEBICER TR
BEE, BREEERBT AR 2EENS 109,
S HBIS T 24T - Foo

2) Bl O ke & ST E & OBER

BrifRolEdnid, BihED 2.0mm 2k
DT2BUZHWTIRY, BHESVDHEICHEL T
Fg5kTT&9k3ELﬁﬁbtoﬁﬁ@§
ﬁ%ﬂiu—Fd)é:ib DTH5,

=AM SIS — T AR

KE:F(J@?&K%“%E%@T@H

SH : AAWANC SR EE T 2 iEh

IhnC K, S, ofgBE, FEHHLO
RO SREREAE DRI > W THEMET L 72,

EoiT, TRTOMHLEITHET » TEEH
BRIERSHT S EEMR LT

B B R

I. B & SRmvRO T
1. BFHARBRIOEBZIERLE LichE

12 : 261-276, 1987



HEXHFE 12 261-276, 1987 265

1) FHRIR%

KRIAIEE O L ERRE, BLURD
FettihE & OB E Table2 1R T, HE
OB IMEL, @ Gn-CdDIEBED A5 % D

faRETcHOMEEMPE S,
2) U FARY—HH
TRCOFHERBD 7 5 29 —5ifick 3 TYPE C TYPE K TYPE S
FYrFa s 5 h%Fig. 61T, DR, Fig.5 Types of septal deviation.

B:HAEE X, A.B.C.DD4-DEITKBIXh

2o FNORESICa~METDI TR — 1T D (d, e), CEER, FicEADMAICET 3
AFETEL, ABR, FRBRKETZHD b0 (), DHIESEE, HEoOREMLEKE
(a~c), B#IX, FicTHoRxx T 5 ST ALED (g~1) KHHETHIENTE

Table 2. Linear and angular measurements and correlation coefficients of each
item on cephalograms.

n=176
Item Mean S.D. Corre-la.tion
coefficient
linear measurements (mm)
S-N 68.51 2.93 -0.035
S-Ba 46.47 3.55 —0.083
N-Ba 105.22 4.46 —0.051
N-Me 128.84 6.50 —0.099
N-ANS 56.16 2.99 —0.015
S-S’ 45.40 . 3.26 —0.080
A’-Ptm’ 48.91 2.92 0.103
Cd-Go 58.93 4.73 —0.109
Gn-Cd 120.26 6.83 —0.171 %
Pog’-Go 78.44 5.10 —0.088
Po-Po’ 140.44 5.11 0.020
Lo-Lo’ 94.27 3.40 0.018
OSM-OSM’ 25.14 2.38 -0.029
Zm-Zm’ 90.97 4.87 0.020
Mx-Mx’ 70.84 3.55 0.054
CMo-CMo’ 64.69 3.47 0.071
MHW-MHW’ 159.18 5.55 —0.029
NW-NwW’ 32.98 3.38 0.014
Go-Go’ 103.95 5.38 —0.001
NSW 1.94 1.65
angular measurements (degree)
SN to FH 5.72 3.35 0.041
SN to NF 8.66 3.04 0.055
SN to Occl. 18.34 4.64 —0.147
SN to Mand. 33.84 7.45 —0.073
SNA 81.89 3.49 0.048
SNB 78.88 4.33 —0.089
N-S-Ba 131.73 4.90 0.082
Gonial angle 127.74 7.95 —0.035

Correlation coefficients were between NSW and each item.
* : p<0.05
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Table 3. Relationships between the size of maxilla and mandible and discre-
pancy to the degree of septal deviation.

Item Group n Mean S.D.

1. A’-Ptm’ I 27 1.64 1.67
(mm) I 29 1.89 1.60 ns

2. Pog’-Go I 217 2.09 1.85
(mm) I 30 1.46 1.23 ns

3. Mx-Mx’ I 33 1.711 1.65
(mm) I 25 1.68 1.26 ns

4. A’-Ptm’Pog'-Go I 29 1.73 1.28
it 24 2.65 2.01 ns

5. SN to NF I 29 2.18 1.60
(degree) I 28 2.28 1.93 ns

6. Discrepancy A 20 2.17 1.62
B 6 1.67 0.99 ns

ns : non significance.

Item 1~5
Group I : lesser group
Group I : greater group
Item 6
Group A : discrepancy (+)
Group B : discrepancy (—)
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Table 4. The x square test of the deviation and non-deviation groups.

deviation non-deviation

Normal occlusion N 10 2

Exp (6.33) (5.67)
Maxillary protrusion N 9 2

Exp (5.80) (5.20)
Anterior cross bite N 4 13

Exp (8.96) (8.04)
Crowding N 3 4

Exp (3.69) (3.31)
Open bite N 2 4

Exp (3.16) (2.84)
Bimaxillary protrusion N 1 1

Exp (1.05) (0.95)
Total 29 26
x’ by data. 15.2%*

N : No.of observation, Exp : Expected frequency.
*x : p<0.01

Table 5. Mean values of the deviation and non-deviation groups.

Hem deviation non-deviation
Mean S.D. Mean S.D.
linear measurements (mm)
S-N 68.14 3.14 68.27 3.21
S-Ba 45.70 4.49 46.09 2.84
N-Ba 104.79 4.93 104.47 4.68
N-Me 127.01 7.86 129.38 6.12
N-ANS 55.80 3.30 56.25 3.31
S-g’ 44.12 3.86 45.43 2.69
A’-Ptm’ 49.07 2.65 48.00 3.50
Cd-Go 57.78 4.80 59.94 5.01
Gn-Gd 118.37 6.04 122.63 7.85%
Pog’-Go 77.39 4.79 79.16 5.36
Po-Po’ 140.24 4.95 138.22 3.09
Lo-Lo’ 93.77 3.45 93.15 2.90
OSM-0OSM’ 24.49 2.19 24.69 2.12
Zm-Zm’ 90.40 4.78 90.03 3.80
Mx-Mx’ 70.79 3.34 69.43 2.92
CMo-CMo’ 64.54 3.01 63.30 3.711
MHW-MHW’ 158.43 5.32 158.30 6.21
NW-NW’ 33.23 3.57 32.41 2.69
Go-Go’ 103.40 6.12 102.01 4.68
angular measurements (degree)
SN to FH 6.03 3.7 5.22 3.47
SN to NF 9.37 3.36 8.72 2.45
SN to Occl. 17.99 4.7 18.89 4.46
SN to Mand. 33.12 7.37 35.09 6.63
SNA 82.36 3.23 82.10 3.37
SNB 78.49 3.92 80.45 3.99
N-S-Ba 133.38 5.7 131.30 5.22
Gonial angle 128.37 7.66 129.42 7.94

* : p<0.05
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Table 6. Discriminant analyses in the deviation and non-deviation groups.

Item LDF D? Fo

linear measurements.
S-N —0.559 1.456 3.341
S-Ba —0.274 1.798 1.024
N-Ba 0.298 1.743 1.377
N-Me —0.002 1.964 0.000
N-ANS —0.077 1.942 0.131
S-8 0.264 1.730 1.462
A’-Ptm’ 0.407 1.277 4.679*
Cd-Go —0.066 1.917 0.284
Gn-Cd —0.020 1.962 0.014
Pog’-Go —0.071 1.941 0.137
Po-Po’ 0.111 1.893 0.432
Lo-Lo’ 0.056 1.950 0.082
OSM-OSM’ 0.141 1.928 0.215
Zm-Zm’ —0.019 1.962 0.015
Mx-Mx’ 0.097 1.941 0.139
CMo-CMo’ —0.043 1.958 0.038
MHW-MHW’ —0.020 1.960 0.024
NW-NwW’ 0.172 1.798 1.029
Go-Go’ 0.054 1.927 0.227
(constant  —6.277)

angular measurements.
SN to FH —0.175 0.946 1.253
SN to NF —0.021 1.075 0.026
SN to Occl. —0.048 1.048 0.273
SN to Mand. —0.233 0.688 3.937
SNA 0.169 0.914 1.573
SNB —-0.373 0.344 8.017**
N-S-Ba 0.049 1.025 0.490
Gonial angle 0.143 0.794 2.795

(constant  0.752)

* ; p<0.05 *x : p<{0.01

LDF : coefficient of linear discriminant function.
D? : Mahalanobis’ distance.
FO : test for each coefficient of LDF.

BB ERlicEBR S hiz, M4 53EE (O SN, ® N-Ba, ® A
& DT, i 3 B & It & ORI TR Ptm') CTIHEHBHOBEL O REFVREREZES

THEMOEABT LR 13, Table8 TRy h, WFhbEFEEBA LN, Z oot

EBOTH B, ZOFKER, CEITIE, FEHEE RIBHCREEEBALhED - T,

BLUTHRHOERICET 52 5HE (@Po-

Po’, @Zm-Zm’, BMx-Mx’, @®CMo-CMo’,

@Go-Go') DI colEL O REL, B

BEBAONT, £/, KEE TR THOKES

BT 24THE (@ GoCd, @ Pog’-Go,

® Cd-Go, @ SNB) MSIEMEE TOEK

D/h&L, SEETRESE, FHORBRRK



270

HBEKMEE 12 261-276, 1987

Table 7. The x square test of the three types of septal deviation and non-deviation groups.

Type C Type K Type S
D. ND. D. ND. D. ND.
Normal occlusion 11 2 9 2 3 2
(8.03) (4.97) (4.78) (6.22) (1.39) (3.61)
Max. protrusion 11 2 4 2 4 2
(8.03) (4.97) (2.61) (3.39) (1.67) (4.33)
Ant. crossbite 6 13 5 13 1 13
(11.714) (7.26) (7.83) (10.17) (3.89) (10.11)
Crowding 7 4 1 4 2 4
(6.79) (4.21) (2.17) (2.83) (1.67) (4.33)
Open bite 4 4 0 4 0 4
(4.94) (3.06) (1.714) (2.26) (1.11) (2.89)
Bimax. protrusion 2 1 1 1 0 1
(1.85) (1.15) (0.87) (1.13) (0.28) (0.72)
Others 1 0 0 0 0 0
(0.62) (0.38) (QRID) ) () ()
Total 42 26 20 26 10 26
x’ by data. 14.21 * 13.93** 12.10*

* : p<<0.05

Numbers : No.of observation, ( ) : Expected frequency
D. : Deviation group, ND. : Non-deviation group
Max. protrusion : Maxillary protrusion, Ant. crossbite : Anterior crossbite

Bimax. protrusion : Bimaxillary protrusion
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Table 8. Mean values of each deviation groups.

Type C Type K Type S

ltem (n=42) (n=20) (n=10)
linear measurements (mm)
S-N 68.38 67.74 70.93 *
S-Ba 46.08 46.40 46.94
N-Ba 105.08 103.91 108.83 *
N-Me 129.26 126.85 129.56
N-ANS 55.95 56.84 56.82
S-8 45.46 45.18 45.49
A’-Ptm’ 49.15 49.21 51.31*
Cd-Go 59.85 56.86 * 58.69
Gn-Cd 121.35 116.36 * * 120.23
Pog’-Go 79.80 76.17* 78.88
Po-Po’ 140.89 * 139.94 140.05
Lo-Lo’ 94.28 94.09 95.09
OSM-OSM’ 25.35 24.80 25.43
Zm-Zm’ 93.03 * * 89.77 89.60
Mx-Mx’ 72.13 % * 69.65 71.08
CMo-CMo’ 65.91 % * 63.59 63.82
MHW-MHW’ 160.02 159.14 158.55
NW-NW’ 33.27 33.08 31.16
Go-Go’ 104.60 * 103.54 101.21
angular measurements (degree)

SN to FH 5.55 5.66 6.37
SN to NF 8.46 9.45 8.69
SN to Occl. 16.86 18.00 16.28
SN to Mand. 32.84 33.12 33.98
SNA 82.36 82.13 81.95
SNB 79.36 78.18* 77.44
N-S-Ba 132.79 130.35 133.94
Gonial angle 126.92 127.16 127.83

The asterisk shows the significant difference from the non-deviation group.

* : p<0.05 ** : p<0.01
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Fig.7 Structures of nasal septum and its
surroundings.
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Table 9. Comparison of the vertical components to horizontal components of the three
deviation to non-deviation groups.
o non-deviation Type C Type K Type S
kem (%) Mean S.D. Mean S.D. Mean S.D. Mean S.D.
N-Me,Po-Po’ 93.72 5.44 91.84 5.64ns  90.69 4.58ns 92.59 6.41ns
N-Me/Zm-Zm’ 143.91 8.26 139.17 8.48*% 141.51 6.96ns 144.64 7.22ns
N-Me,/Mx-Mx’ 186.63 11.18 179.36 9.93%* 182.28 9.04ns 182.35 10.35ns
N-Me,/CMo-CMo’ 205.09 15.41 196.43 12.50* 199.68 10.62ns 203.29 14.77ns
N-MeGo-Go’ 127.07 7.93 123.86 9.03ns 122.86 8.83ns 128.43 10.18ns
N-ANS,/Po-Po’ 40.73 2.33 39.76 2.55ns  40.66 2.60ns 40.59 1.94ns
N-ANS/Zm-Zm’ 62.55 3.78 60.28 4.36* 63.43 3.89ns 63.48 3.05ns
N-ANS,/Mx-Mx’ 81.13 5.29 77.67 4.88*%* 81.67 4.36ns 80.04 4.57Tns
N-ANS,/CMo-CMo’  89.15 7.11 85.03 5.52 % 89.47 5.11ns 89.18 5.86ns
N-ANS,/Go-Go’ 55.24 3.76 53.61 3.85ns  55.08 4.51ns 56.28 3.22ns

The asterisk shows the significant difference from the non-deviation group.

ns : non significance * : p<0.05

*x : p<0.01
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Abstraet : This study concerns the relationship of craniofacial morphology to the degree

and form of septal deviations of the osseous nasal septum by statistically analyzing both

the lateral and postero-anterior cephalograms.
years of age. The results were as follows :

This is a study of 176 females, 16 to 23

1. The inverse correlation was investigated between the degree of septal deviation and
the mandiblar size (Gn-Cd) in all of the subjects.
2. When comparing the severe deviation group (29 cases) with the non-deviation group

(26 cases ), most of the former showed normal occlusion and maxillary protrusion,

while anterior crossbite was found in most of the latter. The size of the mandible
(Gn-Cd) was significantly shorter in the deviation group.

3. From both the cluster and discriminant analyses, it can be said that the degree of
septal deviation had some relationship to the growth of the nasomaxillary complex and

the cranial base.
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4. Depending on the deviations of the osseous nasal septum, it was classified into 3
types (type C, type K, and type S). When comparing the craniofacial morphology in
type C to the non-deviation group, the facial width was found to be wider than in the
non-deviation group, thus indicating a tendency of imbalanced growth in the horizontal

and vertical directions.

5. The size of the mandible was shorter in type K, and the antero-posterior length of the
cranial base and maxilla were longer in type S than in the non-deviation group. It can be
said that the relative growth toward the antero-posterior direction of the maxilla was

greater than that of the mandible.

From the above it was determined that an imbalance growth potential of the septal
components to the surrounding tissues (i.e, the cranial base and nasomaxillary complex )
found in adolescents, which might cause various forms of deviation in the osseous nasal

septum.

X [

1) A X ARBDRRIC BT 2 BEENEE &5
o & BRI W T OAABRFRIBIGE, MEEKE,
67 : 121-146, 1952,

2) B B:BORIATORILZOEK, BE
B4H57 - 282-291, 1954,

3) B B MEEICBT 3 RPREHEORE
PRAE(2), MEEAGE, 69 : 1004-1075, 1954

4) FSHEE  WELVRRREICL28hREHMER
RefieE - OB T 20K, HERSH, 64 ¢
1105-1126, 1961.

5) Gray, L. P. :Deviated nasal septum.
incidence and etiology. Ann. Otol. Rhinol.
Laryngol. 87, Suppl. 50 : 1-20, 1978.

6) Gray, L. P., Dillon, P. 1.,Brogan, W.F.,
and Henry, P. J. :The development of
septal and dental deformity from birth.
Angle Orthodont. 52 : 265-278, 1982.

7) Scott, J. H. : The cartilage of the nasal
septum (A contribution to the study of facial
growth). Brit. Dent. J. 95 : 37-43, 1953.

8) Sarnat, B. G. : Postnatal growth of the
upper face :Some experimental conside-
rations. Angle Orthodont. 33 :139-161, 1963.

9) Sarnat, B. G. and Wexler, M. R. : Growth
of the face and jaws after resection of the
septal cartilage in the rabbit. Amer. J.
Anat. 18 : 755-768, 1966.

10) Ohyama, K. : Experimental study on
growth and development of dentofacial
complex after resection of cartilaginous
nasal septum. Bull. Tokyo. Med. Dent.
Univ. 16 : 157-176, 1969.

11) Catala, A. E. and Johnson, J. L. E. :
Interstitial growth of septal cartilage in the
young albino rat. J. Dent. Res. 59 :1453-
1456, 1980.

12) Babula, W. J., Smiley. G. R. and Dixon,
A. D. : The role of the cartilaginous nasal

septum in midfacial growth. Amer. J.
Orthodont. 58 : 250-263, 1970.

13) Freng, A. and Kvam, E. : Facial sagittal
growth following partial, basal resection of
the nasal septum : A retrospective study in
man. Europ. J. Orthodont. 1 : 89-96, 1979.

14) Melsen, B. : Histological analysis of the
postnatal development of the nasal septum.
Angle Orthodont. 47 : 83-96, 1977.

15) Moin, K. and Yen. P. K-J. : Lead acetate
uptake in the nasal septum during midfacial
growth in Macaca fascicularis. Amer. J.
Orthodont. 82 : 236-243, 1982.

16) Moss, M. L., Bromberg, B, E., Song, 1. C.,
and Eisenman, G. : The passive role of nasal
septal cartilage in mid-facial growth. Plast.
Reconstr. Surg. 41 :536-542, 1968.

17) Limborgh, J. V. : A new view on the
control of the morphogenesis of the skull.
Acta. Morphol. Neerl. Scand. 8 :143-160,
1970.

18) B B:t rORBOFEAELZOFEG, HRARE
19 : 27-45, 1976.

19) 5HZ . ABTROZBRENEE (VHRER
Tk AHF), BREEKE, 67 : 106-115, 1952,

20) HH E: AOBRIRL vKRFE 2BPRES
BB LUz 0MHEEH LOBIRE S ik hFEOK
REVERZE, HRES, 50 : 514-527, 1957.

21) BRANEX, ¥IRERE, Ekfs . FikT2E
FOBREOPFEBAEOTAE L RE BT 25
F— M X SRR ERIC & % 3T —,
BYEIEBE&sE, 37 : 37-55, 1878.

22) % Bzl @l R, LEFS  RIREEE
TARAMEEHOENEOREEES O B>
WT— N XBREERTEHRICK 28H—,
BREIEHAEE, 44 @ 31-49, 1985.

23) EFFEL, R HEE . OB - F - OB OBK
BEHOBHN —BIcEBHE/LicovwT—,H
SREMRSSE, 3 1-17, 1986.

24) kg2  EHIENXRREEEEICL 5




276

YL BEROEREOYHE AR OB EREN K
—  VIADBOEFISWT—, LMHESE,
29 : 788-799, 1976.

95) S B UHEIcBY 3 ROEEREE OHR
B, BAEEKEE, 67 : 169-178, 1954.

26) HFHEFR, BIELH  EMXREBEREI
B 3HABROREICH>WT, BREBEHESE, 16 :
66-75, 1957.

27) AFEEERD, @ R, AN T : SEEX BB IE
PEEOWRICH -~ TEET X2, 3OHIF
IcoWT, BRBIEESE, 31 : 105-116, 1972,

28) EERT : BAARAB LI > W TOHEAR XK
BHREREEEIc L sk, BRERSSE, 31:
117-136, 1972.

29) SRIFETR, AIELHE  ERXHBEEERIC L
BERITHEOREEMITOWT, HESIEREEE, 16 :
4-12, 1957.

30) It EE: BREEELIIBER. REIBEE
REOTWHORT —BREEEEHOREICD
wT—, HREH, 19 : 633-650, 1976.

31) HHE &, ROEH, AERBZ, RO, H
H—% BREEOMBXRBHICLIE8E F
B 53 : 637-677, 1981.

32) REER  ERXMERERERCI2BHOE
LR OHEEHRTEOSEREMNF, HOF3E, 6.
1-28, 1981.

33) REF—  SEEBMITER £ 2 THRAIE OB
FHHE B2 7525 -k X BRE,
Ok, 38 : 58-72, 1971.

34) BEE" . THEBOE (HEERE & ORFGIC
S\, BRBIEESE, 40 : 32-56, 1981.

EEXAEE 12 261-276, 1987

35) BN B : JLSEFIRIHEE O 7 b O BHEHE /¢
¥ — v OERNBICET 205, DBERSHE,
38 : 163-186, 1979.

36) EAEER : B S CICBEW A B
A0 - BHIETARE O vertical growth— {5 EELR
XHEREERIC K 285 —, BROKBI%EE, 23 17
41, 1978.

3D e #: BhEIEORREIC >V TOERN
WEE, BEMEE, 48 : 872-901, 1955,

38) Ronning, O. and Kantotaa, T. : Experi-
mental nasal septum deviation in the rat.
Europ. J. Orthodont. 7 : 248-254, 1985.

39) Kreiborg, S. and Bjork. A. : Description
of a dry skull with Crouzon syndrome.
Scand. J. Plast. Reconstr. Surg. 16 : 245-253,
1982.

40) BFHEKZB . ABPRRFEKE & 0 BAEIC B 1F
SHHFLEM BB OIERS O IS TR,
HBIE, 48 : 501-508, 1955.

41) Gray, H and Goss, C. M. ; B30, AR ER
E, BFOEL, BBz BEE 7v1gEE
(1], @MNEE, ER, 209-211 <~ ¥, 1981 :
Anatomy of the human body. : Lea and
Febiger Co., Philadelphia, 1973.

42) Vetter, U., Pirsig, W. and Heinze, E :
Growth activity in human septal cartilage :
Age-dependent incorporation of labeled
sulfate in different anatomic locations.
Plast. Reconstr. Surg. T1:167-171, 1983.



