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1. S (Sella)

2. Po (Porion)

3 Na (Nasion)

4. Or (Orbitale)

5. ANS (Anterior nasal spine)
6. PNS (Posterior nasal spine)
7. A point (Subspinale)

8. B point (Supramentale)

9. Pog (Pogonion)

10. Me (Menton)
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Fig. 1. Landmarks

Fig. 2. Symphysis landmarks

11. LIE (Lower incisor edge)

12. LIRA (Lower incisor roct apex)

13. LaAC (Lower labial alveolar crest) @ s}eb# X8
o ¢&H A2y Y9

14. LIAC {Lower lingual alveclar crest) : 8} %)
Hol dam Az 39

15. LiB (Lower lingual B point) : B pointel A} a}et
AA ol o2 YAZ 7)o dEuate] &

16. Symphysis axis : B point®} LiB pointrlele] &
dATG Med dZHS A
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& ghefolile] A&made] 4

#9349 A%¢5(Fig. 9

Oy $E2 U EFHY UE YDA AENS
slobdAls AZE Heuso) et o

Fig. 3. Horizontal measuraments

Fig. 4, Vertical measuments

1. Na Perp. to Point A{mm) : FH planes] i3]
Nasionoll A <291 A3} A pointrtele] A, A
point”} Na perpendicular line .t} 33k $21
Ao 58 EAHMe-A)

2. Pog to Na Perp.{mm) : FH plane] &} Nasionol
Al A M 3 Pogonion Atelel Al B point7}
Na perpendicular lineXt} 2ol 1A 7 5-of
42 XA (Mce-Pog)

FAHQ AS3EFig 4)

1. 7 SN-Pal : SN-Palatal plane angle

2. Z~SN-Mn : SN-Mandibular plane angle

3. 2FH-Pal : FH-Palatal plane angle

4. LFMA

5. £ Pal-Mn : Palatal-Mandibular plane angle
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Fig. 5. Symphysis measurements
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Table 1. Mean values of measurements on sympghysis in each group

One- ANOVA
Measurement Group mear Sh 8ty MO
p-value

Pretreatment 77.3867 6.9400

IMPA Presurgical 86.6500 7.8059 0.0001 %
Postsurgical 826723 7.7038
Pretreatment 11.4633 1.4464

LaABH Presurgical 10.3733 1.5583 0.0263+*
Postsurgical 11.0500 1.6414
Pretreatment 10.2033 1.5575

LIABH Presurgical 29333 1.6826 0.0147+
Postsurgical 9.6955 1.4990
Pretreatment 3.3267 0.4727

LaACBW Presurgical 2.9367 0.3819 0.0004%:xx
Postsurgical 26500 0.3159
Pretreatment 2.4100 0.3960

LIACBW Presurgical 2.5000 0.4683 0.3782
Postsurgical 2.5636 0.2752
Pretreatment 3.1500 0.7200

LaABBW Presurgical 3.8133 0.9811 0.0031*
Postsurgical 3.0955 0.8214
Pretreatment 2.7433 0.8472

LiABBW Presurgical 1.8367 0.8656 0.0005%:%
Postsurgical 1.9273 1.1012
Pretreatment 5.8933 1.0359

AW Presurgical 5.6500 0.9269 0.3355
Postsurgical 5.0227 1.1526
Pretreatment 26.3467 3.2337

SL Presurgical 270133 3.1346 0.5238
Postsurgical 27.2455 2.4634
Pretreatment 13.5567 1.6371

SW Presurgical 13.3100 1.8070 0.8422
Postsurgical 13.5227 1.7806
Pretreatment 10.5167 6.1787

LISA Presurgical 19.9733 7.1879 0.0001#x%x
Postsurgical 17.0909 8.2136

( * p-value <0.05 , ** p-value <0.01 , *** p-value <0.001 )
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Table 2. T-test between pretreatment to presurgical, and pretreatment to postsurgical in symphyseal change

Measmemeﬁt t-value . . p~value .
IMPA 39104463 0.0008sxx
LaABH -26310881 0.0156+
LiABH 38000093 0.0010xxx
LaACBW -0.4140911 0.6830
LIACBW -11222215 02744
LaABBW 34644784 0.0023%x
LIABBW : -0.3593486 0.7229
AW 46745429 0.0001 %
SL -1.3936831 01780
SW -1.3152622 0.20%6
LISA 18411897 0.0798

( * p-value <0.05 , ** p-value <0.01 , #=** p-value <0.001 )

Table 3. Correlation coefficients between skeletal measurements and symphyseal measurement

LaABH LIABH LaACBW LIACBW L<ABBW LIABBW AW S SW LA

Mc-A

Mc-Pog

Sn-Pal 0.4269+

Sn-Mn -0.3673* -0.4817+x  -0.4620*

FH-Pal

FMA -0.5315%*  -(0.5338x*

Pal-Mn -0.4714%x  ~(.5856%

IMPA 0.3717 04916+ 05910

( * p-value <0.05 , ** p-value <001 , **x p-value <0.001 )

2) XNEX0M =X NESOE XNISEM Q8= A 282 Aro] o] A##AA A& Sn-Mn, FMA, Pal-
2 OI2A=S=0| 2t ef=2210| HigiEiZt Hin Mn 353} LIABBW, AW3E 7l Q33dA4 7 v
1237 e=3
: EX: Flotz]x] 3 ‘oba
IMPAS} LaABH, LiABH, LaABBW, AWel 4| I FASE=4 stordx a5 i 7:° Lf’ﬂ"“”
_ - ‘6 L3
]a ‘/}E]'LH%U}(Table 3).
3) SANEE=L Ol A=S=2 A2 4) DHHESI2]) OS2 HEEI20| H5I27F ATt
Al
o|RASYEY FHIHAAZSFE Aol e 4
TRAE Bolr Fkon, R ASYET £33 27 2% ARG T e Fte] ARABA AN 25
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Table 4. Correlation coefficients between skeletal measurements and symphyseal change (Pretreatment to Presurgical)

LaABH LIABH LaACBW . LiACBW = “LaABBW - LiABBW AW LISA
Mc-A 0.4833+*
Mc-Pog
Sn-Pal
Sn-Mn
FH-Pal 0.3982+
FMA
Pal-Mn
IMPA 0.3819+*

( * p-value <0.05 , ** p-value <0.01)

Table 5. Correlation coefficients between skeletal measurements and symphyseal change (Pretreatment to Postsurgical)

LaABH LIABH LaACBW

LiIACBW

LaABBW ~ LiABBW AW LISA

Mc-A

Mc-Pog

Sn-Pal

Sn-Mn

FH-Pal

FMA -0.4310%
Pal-Mn -0.4255+
IMPA

0.4603+ -0.4542x

( * p-value <005 )

FAASYEQ LaABHE LiABHS &4##A
(P<0.001)7} Yebkom, A =829 LaACBW
o= LA EA (p<0.05)E, LIACBWS = gAta 7

r

Ap<00DE 29 h LIABHE LIACBW, LaABBW
o AABAAP<O05)S Btk FHAZGE
LaACBWSF LIACBW+ A 27te] 9a3aA (p<
0055 2 om oly Al SLtE ME ARbe =
JBAAAE EA ErE FEASIEC LaA
BBW= A Z2Z ﬁ-%ﬁ < Y= AWS A 33
(p<0.00DE UEom, stebd x| &3 ol A&e
2420 LISAYSE A#AA (p<0.05)E YERTH
LIABBW SL¥} 94334 (p<0.05)E 29Tt 8
olol R o] ZolE Yehl= SLY F4E vehle
SWAteldlEs SARTEA (EOODE Bt SWe

367



B4 dy4. &4 CHRILAAl 324 65, 20024

Table 6. Correlation coefficients between each measurement in symphysis

IMPA  LaABH LiABH [aACBW LIACBW LaABBW LIABBW AW SL  SW LISA

IMPA

LaABH

LiABH 0.7876%xx

LaACBW 0.3828+

LIACBW 04822+«  -0.3736« -0.3866*

LaABBW 0.3717+* -0.3734x

LiABBW

AW 0.4916+* (0.5808#xx

SL 04937+ -0.3798+* -0.3679%

SW 0.4660%

LISA 0.591 0% 0.4568+* -0.3658+
{ * p-value <0.05 , #* p-value <0.01 , *** p-value <0.001 )

Table 7. Correlation coefficients between symphyseal measurement and symphyseal change (Pretreatment to Presurgical)

- SUB P LaABH  LABH  LaACBW  LIACBW LaABBW LIABBW AW LISA
IMPA 03819+
LaABIL -04265¢ 04320
LiABH
LaACBW ~0T060sks 05027+
LIACBW 04373+
LaABBW
LIABBW 0518+ -05M3%s
AW 0476+
SL 03745+
SW
LISA

( * p-value <0.05 , ** p-value <0.01 , *** p-value <0.001 )

LISASH 922324 (p<0.05)% EAtHTable 6). 7) OIEHESIS HSl2t ALY
) OIRA=EE=1 ORAEE= Blolddt Autay 23 sAnyF AsiEzte d@duA ™M
PAE 3 H 535 LaABHS} LIABHE %/38d
FHAZE 5L LaACBWE LaACBWS] Wi} AZ Mol %2429 LaABBWE S48
I GAAFFA p<0.00DE ]/."E]'M——D:\I, LIACBW® Al (p<0.05) 2 LIABBWS LIACBWE IAI##A S
LIACBWS| 13133 A4adaA1S Hth(Table 7, BAt} LISAE 94 IMPASH 224237 (p<0.001)
8. 2 Both IMPAS 94 B8 (p<0.00DE BYH
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Table 8. Correlation coefficients between symphyseal measurement and symphyseal change (Pretreatment to Postsurgical)

tsurg-Pretx . ; :
Pretx. LaABH « LiABH = LaACBW LIACBW ; LaABBW LIABBW AW

LISA
IMPA
LaABH -0.4842x
LiABH -0.423+
LaACBW 04694 -0.7T77Txxx -0.4799+ (0.5352+# -0.4861*
LIACBW 0.4919x =0.7681xxx  0.4768+ -0.4970x
LaABBW
LIABBW
AW
SL ~0.4897* 0.691 1% 05990+ -0.5748*
SW 0.5072x -0.4814x 0.5358+ -0.4415%
LISA
( * p-value <0.06 , ** p-value <0.01 , *+* p-value <0.001 )
Table 8. Correlation coefficients between each measurement in symphyseal change (Pretreatment to Presurgical)
IMPA LaABH LiABH LaACBW LIACBW LaABBW  LiABBW AW  1ISA
IMPA
LaABH ~0.5723#%x
LiABH -0.3776x*
LaACBW -0.5022%x
LIACBW -0.5011x -0.5398xx
LaABBW 0.4208+ -0.4043x* -0.3721%
LiIABBW ~0.6082xxx 0.3756% 0.4441%  -0.7456%x
AW 0.4123+
LISA 0.9649%xx 05507+ —0.3914* ~04555%  0.4437% —0.631 5

{ * p-value <0.05 , #* p-value <0.01 , *** p-value <0.001 )

Table 10. Correlation coefficlents between each measurement in symphyseal change (Pretreatment to Postsurgical)

LaABH ~ LiABH LaACBW LiACBW . LaABBW LIABBW

IVMPA AW LISA
IMPA
LaABH -0.6015%
LiABH 0.5661 %
LaACBW
LIACBW
LaABBW 0.7525%%x  -0.4375+
LiABBW -0.739%xx 05001  0.5699*x 04446+ —0.7800%%*
AW -0.4414x 0.6526% 0.8227xx
LISA 09120 -0.6]19xxx 0.7072%x%  -0.7007%xx  -0.4233*

{ * p-value <0.05 ,

#x p-value <0.01 , s p-value <0.001 )
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Table 11. Correlation coefficients between each measurement in symphyseal change (Presurgical to Postsurgical)

IMPA  LaABH  LIABH LaACBW LIACBW [aABBW  LiABBW AW  LISA

IMPA

LaABH ~0.5857%+

LiABH ~0.4785

LaACBW

LIACBW

LaABBW 05768+

LIABBW 07086+ 04771 ~0.7564w

AW 04673+

LISA 09493%++  -05891%x 05359+ 0.6038%x  ~0.7290%
( * pvalue <0.05 , ** p-value <001 , *#x p-value <0.001 )
LaABHE LISA®E I4#AA (p<0.0DE B o V. && S 1ot

LIABHE LaACBW, LaABBWS:E SAARAES
LIABBWS = 4334 (p<0.05)8 24t LaA-
BBW} LIABBWE 9A##A (p<0.00DS EQ4oh
(Table 9).

2% duPFed Aty FRAAANME
shetol - 7l SL dtet £4E NFF Eo)9l
LaABH, LIABH7} 973334 (p<0.001)E YERARA
th 97IM = LaABBWS LIABBWE 94##A
(p<0.001)-& B9 vH(Table 10).

SHARY T dudeed welakzte] AHAA
A& IMPAS WAsl&a} $2A15352 LaABH9}
LIABH® Q3##AE HYow, FHAZFEQ
LaABBWS ®Wstzdte SASRIA (p<0.00)E
LiIABBWS] #3839 838A (p<0.00DE B
tH(Table 11).

8) CIRA=E= Ha2io| SR

H (stepwise pr-
ocedure)& AH-§-3te] ¥ o %0 g Jake nx)
© AHHEE ol E3] ot R X &F
] =1 B8
~ T

IMPAS}Ie] ME2L AQed, AEaAY €daZF
7+l LaABH= -0.4086 - 0.0736 x IMPA(F3 24
A% R = 03035, p<0.01), A 24T Fugses 7t

ol LaABH = -0.2146 - 0.0772 x IMPA(53 23 7|
4 R® = 03299, p<0.0DE ehd)
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- ABSTRACT -

A study on the morphological changes of lower incisor and symphysis during
surgical-orthodontic treatment in skeletal class I malocclusion

Hyunhg-Soo Ahn, Seong-Sik Kim, Woo-Sung Son

Department of Orthodontics, College of Dentistry, Pusan National University

The purpose of this study was to evaluate the morphological changes of alveolar bone and mandibular symphysis
of lower incisor by presurgical orthodontic treatment and orthognathic surgery in skeletal class I malocclusion.
The sample consisted of 30 adult class III malocclusion patients who have received hilateral sagittal split
mandibular osteotomy. Lateral cephalograms were taken before treatment, after presurgical orthodontic treatment
and 3 months after orthognathic surgery. Skeletal and symphyseal measurements were compared and the
relationships between them were analysed.

The results were as follow :

1. The labial and lingual alveolar bone height in presurgical and postsurgical group were decreased than that of
pretreatment group.

2. The vertical measurements of the craniofacial skeleton showed reverse correlationship with anteroposterior width
of basal alveolar bone, but IMPA showed correlationship(p<0.01).

3. The craniofacial skeleton and the change of symphyseal measurements(symphyseal length, symphyseal width)
showed no correlationship.

4. The lahial alveolar bone height showed correlationship with lingual alveolar bone height(p<0.001), and negative
correlationship with lingual alveolar crestal width(p<0.01). Labial and lingual alveolar crestal width has negative
correlationship (p<0.05). Mandibular symphyseal length and width has positive correlationship(p<0.01).

5. IMPA, LISA showed negative correlationship with labiolingual alveolar bone height and lingual alveolar width
and positive correlationship with labial alveolar base bone width.
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