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1. o7 Chat

2007 195 20109 49741 Sttt mA F e Ao}
Ao 3AH EAE F2E RG] ZERAMITAAR,
sheapAPAARL, 94 AR, Anmge] BE H#E 599
R9] olEg qate = 2T ol A7 FEYE vle
7] gete] GPA e AH Aeol AF FAIRE o]g 4ol
Qe A%, BHAR AWl dE A%, FA9 27 42 Q
& Al rAe] 24 W9, aElm A ARl 2o
2 8l AZel AF Bl o] odAlslE AgE AT
tel ) A9kt $4 Hellman A% TIA, TICe] 8195
E oIS % ¥ AAF vnd 2 Angle [IF U= #
AE Hole 12499 ZHES ddog A9t

)

S|
AR E B SR FEANZNE gz ASS A
gsllem o] & 98] V-Ceph 6.0 (Osstem implant, Seoul,

Korea) T2 ol gagith. 7150 AHe8 424, A2y
AZR B ASFLe et 2ot

(1) A=A AZH (Fig. 1)

@O N (nasion): AFHZEF] HPAE Avte FFAR
He FAASEH

@ Or (orbitale): ctelsiele] #ahi4

@ S (sella): H3kFAe] F4

@ Po (porion): ¢Jol= A2 W] A

® Ar (articulare): S5-I} 3197

® Go (gonion): 8} £} a}otA]

(D A point (subspinale): 2} 8

B point (supramentale): 3t} X2& A &9 H4A

T
3 Aol @
Aot 22T %
-
® Me (menton): dtet 23 9|3 9] 3P

=

c

(2) 9=2 A&H(Fig. 1)

@ G (soft tissue glabella): St FEolA olule] 3
SAFHS 2

@ N’ (soft tissue nasion): AFHFEFS 1 3
o] HAA

@ NT (Nose tip): Z&2 HAWA

@ Col (collumella): H]&5=e] FH A

(® Sn (subnasale): BFAH oA 2o AT )
Al o] wA

® Ls (labiale superius): e 234

@ Li (labiale inferius): 3¢l A3

® Pog’ (soft tissue pogonion): & aAI/3HNA A=Z] o
Fo] FHaA

(® Me’ (soft tissue menton): SZ3] o]¥2o] A

fr
o

2
=




(3) A5 #A Q] ASYE

D ANB: SNA (S-N# N-A7} o]
N-B7} o] %= 7}) 7te] Aol

@ A-N perp: Frankfort planeo] ™3+ Nasione] 5214131}
A-point 7ke] Ag

(3 Pog-N perp: Frankfort planel thg Nasion?] 24
3} Pogomion 7] A=)

@ Wits: A point®} B pointol A occlusal planeo] W@ 2+

zke] o] gt H7te) Az

® APDI (Antero-posterior Dysplasia Indicator): Facial
angle (FH plane¥ N-Poge] ©o]%% 21), FH plane
(Po-Or)3 palatal plane (ANS-PNS)o] o] &&= 7},
Facial plane®} A-B plane©] o] 3= 71% et 3t

e 4)9% SNB (S-N#

@) 47 B AZ 92

@D ODI (Openbite Depth Indicator): A-B plane®}
Mandibular plane°| ©|%+& 2t} FH plane (Po-Or)#
palatal plane (ANS-PNS)o| o] %= 7-¢] &

@ SUM: Saddle angle (Ar-S-N)3} Articular angle (S~
Ar-Go)2} Mandibular angle (Ar-Go-Me)2) &

® Y-axis: FH plane® S-Gn¢] o] %= Uz

@ FMA: FH plane® Go-Meo] o] %= Wzt

(® Facial Height ratio: S-Go/Na-Me x 100

® AB to Mn. plane: A-B$} Go-Meo] o] &= W)zt

ol 2z 7]

(5) A=A A S g5
@ Upper lip to E-line: esthetic lineo] that 44:9] 91%]
@ Lower lip to E-line: esthetic linedl that a}=2] %)

@ Nasolabial angle: Col-Sn-Ls

'E

1-? ;
& vehll= SNA&%
18D ( tdndard devmtlon) Hapu) ol
Ere] gt Fdwow, olHr} o 4e g /X

° *é%?(SNA@o MU)eZ BEaqy. &
o AT L 509, AL 7490l A
YAAFN7] 93k, A 747
311 tHTable 1).

A

o]é
oy

30171

Table 1. Dlsmbunon of sub)ects by ,g,cnder and Hellman dental age

. Hellman .

Dentalage  Total '(Age“kf,: '

A IIC , ym)

MU 13 37 50 6.50+1.05
Control 22 28 5 45 50 658091

MU: Maxillary Undergrowth
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3) Ao} el Bt

(1) Aot A3lgtze] 3

7~/\]. \;H}Jr o].E,}
ot 2= m@%ﬂ
ofsa

_‘2_
=%

A
Aﬂﬂﬂﬂu

irjian”)%u 7)1 (Fig. 2)o) uk
’r7ﬂ };?; 1Opu SE

é

75t

(2) Ao} B&E9] H7t

she Al ARz Aol A /\}5}01 paray
OB A2HTH
—HEe] 7 f/ﬂ o=

AT F%
/\}ol—oﬂ,q
2ol A stetaA ataS -

-?: Schumaker & “’4 g

O P

Otigo]”t }d =,
A

éi

Stage A
Stage B

Mineralization of single occlusal points without fusion.

Fusion of mineralization points; the contour of the occlusal surface is
recognizable.

Enamel formation has been completed at the occlusal surface, and
dentin formation has commenced. The pulp chamber is curved, and no
pulp homs are visible.

Crown formation has been completed to the level of the cemento-
enamel junction. Root formation has commenced. The pulp horns are
beginning to differentiate, but the walls of the pulp chamber remain
curved.

The root length remains shorter than the crown height. The walls of
the pulp chamber are straight, and the pulp horns have become more
differentiated than in the previous stage. In molars, the radicular bifur-
cation has commenced to mineralize.

The walls of the pulp chamber form an isosceles triangle, and the root
length is equal to or greater than the crown height. In molars, the bifur-
cation has developed sufficiently to give the roots a distinct form.

The walls of the root canal are parallel, and the apex is partially open.
In molars, only the distal root is rated.

The root apex is completely closed (distal root in molars). The periodon-
tal membrane surrounding the root and apex is uniform in width

throughout.

Stage C

Stage D

Stage E

Stage F

Stage G

Stage H

Fig, 2. The eight stages of tooth development according to Demirjian's
method.



J Korean Acad Pediatr Dent 38(2) 2011

A'4"X 100

eruption rate = A AL

Fig. 3. Diagram of structures and reference planes on panoramic radi-
ograph.
MX: The straight line that passes anterior nasal spine and superior of
condyle fossa, MP: Inferior border of Mandible body, OP: Occlusal plane
(the straight line that passes incisor edge and cusp tip of second primary
molar).

(Fig. 4). Ao} BZE9] H7tel gloix Fdro =3 3¢ X
ofe] mljFolu} faTke] FEo]l oot ol d FEE 4
R o2 Becker’d] wjEx] Ak 7|FE Algsle] 2E3}
At 71ES A EWA Xok= X2 2/3 A= SAE AdeolA
TFRUE Egrhs Zlolglan, ol m} X Zo] s ws
AN E Ereta AR WEA) B Ao Aol W

£9] 243 Apor} e A= QUG A9A)Zich
4) A= HAL
Ao ez tigt Hrxh Mg 2] 8 27
2ot Mslsle 9 J2E 7l 35 3 £33 2 3049 uAS
Aesle] AH7Eeldtt. 28] 2 Intraclass correlation coeffi-
cient (ICC)E AHg-3ted 72 Sl 28 Hrlslgon, o
23 ARATE 096224 & Frh) X8 B

(p€0.05).

5) A 4

ot @A BT XH, @;Bé SR 84, Aot A
33e 9 WS Ed U Fay ETUAE FIeH, A
A& ARz 3k Shaplro—Wllk s test® o] &3 3
TEEZE W2 FEo thslM = independent t-test, 81Tt
& Hol& 2% Mann-Whiteney U testE o]-8-8fod Aete]
AFRA 37 Ao ©E {93 2lo]F Kol Ao tighe]
rveloint, eja gete] EAA 549 o & x| kzA Ao}

AEEe B g HUHE fsld GEIARIEE o) %
stk B8 A% 49 52 0.052 9o f98E
#hol FoleE olatd o BAgH o our} gle Aoz 3}
Atk T4 24L& 9=$=24 SPSS 10.1 (SPSS Inc.,
U.S.A)E o] &390t

122

Fig. 4. Percent of eruption by Schumaker et al.
*4: occlusal reference line, A" eruption line of tooth(first molar), 4": peri-
apical reference line.

. A+ &5
1. Mot SHTTT Yo A A

gt dggwa Ao 949 A
AATHp>0.05) (Table 2). & T2

A, 7.60+£0.90A2 vieEhgton,
A VERTH(p(0.05).

HollE Falg o)t
o] (Y& 2z} 743+1.18
g% 3} vlmste] Aol o

2. 78 EFUAMMAAAE 24
Az 24 Z upper & lower lip to E-lined] $loiXe +
Zhl| frel 3k 2hol g BATH(p(0.05). B24 4 & F44

Gt e 2 el 23t Zolst %’i‘}ih-‘)r getelge] A%
WA #AE Jehll+ APDI, ANB, SNA, SNB, Wits, A-N
perp, Pog-N perpolXe #2g Aoj& HAHp<0.05)
(Table 3).
3. XoOjM=E ol Him
T 7t e Xole] M3lsiwel REES v B 2%, Y
o} Xﬂltﬂ?ﬂ«l M35t E el WEEo tsle] & F3tel folet

2ol & B 2vH(pC0.05), vhelA] Aot e e el g A
o] 7} vieh A $3ktHp)0.05) (Table 4, 5).

[o2

2

L
o

A

4. AEn oot w1ohtx| 2 x|o} A
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Table 2. Descriptive statistic values of the chronological and dental age Table 4. Comparison of maxillary tooth calcification between maxillary
of the subjects undergrowth (MU) group and control group

Chionologicalage Gears) 630 105 658 091 NS Centalincsor 538 105 564 105 NS

Dental age (years) 743 118 760  0.78 NS Lateral incisor 488 094 494 093 NS

MU: Maxillary Undergrowth, NS: Not siginificant. Canine 452 074 468 077 NS

First premolar 422 07 420 086 NS

Table 3. Comparison of cephalometric measurements between maxillary Sécond premolar 362090 374092 NS
undergrowth (MU) group and control group First molar 608 099 652 097 *

o Second molar 326 094 348 076 NS

MU group Control group

NS Not significant, * p<0.05

m=50) (1=50) P
vl o Mean - SD Mean  SD. ¢
Upper lip to E-line (mm) 011 274 .05 225 * Table 5. Comparison of maxillary tooth eruption rate between maxillary
Lower lip to E-line (mm) 244 175 353 234 * undergrowth (MU) group ¢ md control group
Nasolabial angle () .15 1310 9767 1253 NS
AB to Mn plane () 6441 478 6698 420 NS
oDI() 6398 547 6588 467 NS
SUM () 39658 480 39532 376 NS Central incisor
FMA () 2733 512 2675 332 NS Lateral incisor
Y axis () 59.87 346 5939 281 NS Canine
Facial height ratio 063 004 0.63  0.03 NS First premolar
APDI() 8784 457 8516 394 Hx Second premolar
ANB (") -049 179 185 155 First molar
SNA () 7769 223 82.14 258 Second molar 29.10 1441 3213 1291 NS
SNB () 7817  2.65 8029 272 NS: Not significant, * p<0.05
Wits (mm) -858 284 -6.89 289 *x
A-N Perp (mm) =297 220 0.68 155  w*
Pog-N Perp (mm) 502 516 -2.88 338 *

NS: Not significant; * p<0.05, ** p<0.01, *** p<0.001.

Table 6. Pearson correlation coefficients between chronolegical age and dental maturation of maxillary first molars

‘ “ix e —
SR Ehronological age Calaﬁcatlo - Eruption rat
Chronological age cc 1.00 0.67 (**) Q.73 (*%)
p ‘ 0.00 0.00
n 100 100 100
Maxillary 1st molars Calcification CcC 0.67(**) 1.00 0.73 (**)
p 0.00 ‘ 0.00
n 100 100 100
Eruption rate cC 0.73(**) 0.73 (*%) 1.00
p 0.00 0.00 :
n 100 100 100

CC: Correlation coefficient, ** correlation coefficients are significant at p<0.01.

BE A ALATAL Aok SARES BSHA A4 067 ol A% A4 FHIA 28 B A4 B
0739 $UA%E Uehigien SARACE FARE 0 ARAE A Ao dame S8 Holwel 43
0

tH(p<0.05) (Table 6). Ao ke AL 2 uy,,_o_g oAl ApdolT), B oq:rh,] 2

Efﬁ
i

JJrOHH EAGA 02 Fo3t ARAAE HAovw oG
B, atet M1chTR[e] x|of KTl T2{o] MFUA okl 7+ G AR Y HeR 28T Adetete] A '5-"”5"
o cl5E R EY AL el 5784 ¥4 (ANB, APDI, SNA, Wits, A-N
Perp) & W2 AMEetd B43 A1}, Witse Aot A33w
et Aof Aerel ARt Aatete] A5ubE 37 Y o} WEE BT JFE FE 2iden SNAE Ao} 3%

123
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Table 7. Multiple regression analysis for calcification of maxillary first
molars

Table 8. Multiple regression analysis for eruption rate of maxillary first
molars

Chronologlcal ’ h.€] skeletal pattern R:
o age () X2
ANB 0.542 o () NS ANB 0.454 e (1) NS
APDI 0.537 HokE *HEE (4 NS APDI 0474 wh% ) NS
SNA 0.541 wE *HE () NS SNA 0.485 wkk L (1) *(4)
Wits 0.590 R *EE () R () Wits 0.544 ok ) 4k (1)
A-NPerp 0531 o B () NS A-N Perp 0454 rr () NS

Regression equation: Y=aXi+bXo+( (Xi, chronological age; Xz, skeletal
pattern of maxilla; Y, tooth calcification)

(+): significant regression coefficient showing positive value, NS: Not
significant, * p<0.05, ** p<0.01, *** p<0.001.

S 39 cHTable 7, 8).

2} 9l &

V.

Ofh

=4 R =
IF P age] Blse A% wel oi a2 Rad v
UukA 0 B Caucasiane 1-4%, otrjole] &3] -2 v}etE v)
25 233 LR Ao HIRE 4-10%E vz =7 B1E
PR I FAAREE feveke] 4 A4 2 g &

A ZF ok 25~ 35/0‘3 A S Ao BuFa o [II5
~r7§i’-%k4 - A7t FHA R SR Bule ¢ WE
ol @l Hlste] 7] QAL 7Hedle] o)E FAR
Wr"ﬂ Weshs A9 gerna zuld vy N85 F )
g7} Wk AR EE FAZ U3 $xje ekl o3}
H 79419 I F42d St & F8 At I,
m2tA (15 3 2TE Bole 44| obsdM Aes 943
A3 YT V)EE TR Hst] BE A7) o] Fo
z% %q,zms).

ol¢} #Hslod, 19814 Turpin“”% criteria evaluation
table® &8l MAMA AR §lo] <l ZAbERE B4 1IIH 3
wEe dFE 29Y 5 e 84F ']’\l s, of7lelA g
A 23ty 2471 o wﬁ% 735 AARRLE #edsle
SAH 279 F5E WUsts WS AAs Y o] AdE
2 71edle 715, AR 2, S - o] I
At

P9, AAHAEo] ¥lWstA EYste ShegprhdARd AR
M= ITE F8ude] s “51215} 5 1
ofA# YoM E 6-TA AR 2 A7l x|o} w&
71E $18 HrtEAg A, sheetepd Vﬁ/‘} & He é}"ﬂo}
m, FPAE »—4 TAHH 5ol AR Aot Xofe| Wl A4
33t 7t =¥ 47} Wiwe] A H Y,

Aopds el 24 g B B ARG AT
AEY, AR snd X159 FH7|A 6-TH AR
wE7) AFH7|RTHE EFAE 2719 A2u 7] H3)8x
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o&:, I-)«

il

124

Regression equation: Y=aXi+bXo+C (Xi, chronological age; Xz, skeletal
pattern of maxilla; Y, tooth eruption)

(+): significant regression coefficient showing positive value, NS, Not
significant; *p<0.05, **p<0.01, ***p<0.001.

o) 2R z3Ect vlud zrid @A5E [IF #4nEe
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S Fehae F7o] ¥ ¥Ed WEgo R frHE JoR
AT uifugte] B4 271 A 284 Hdol
A, olHE 2] Ay FHA4 o5 S A e,
HlwE EA HEHE ANFAEGE AT Z5E oS
HEE AL 5 i 4 {2 =771 8 Aoz 3AHA
TG A 271(3-4Ng)el A Fgol AR E I RA 9]
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Abstract

THE DENTAL MATURATION OF MAXILLA IN CHILDREN WITH ANTERIOR CROSSBITE OF
MAXILLARY UNDERGROWTH TYPE

Ul-din An, Hong-Seok Noh, Tae-Sung Jeong, Shin Kim

Department of Pediatric Dentistry, School of Dentistry, Pusan National University

In the process of assessing the children with anterior crossbite in early mixed dentition, it has frequently been
detected that the stronger the skeletal pattern of the malocclusion is, the more markedly delayed the develop-
ment and eruption of maxillary teeth are. If the anteroposterior characteristics of craniofacial skeleton has any
relationship with dental maturation, the evaluation of dental development and eruption was thought to be able
to contribute to early diagnosis of crossbite in children. This study was performed for the purpose of elucidating
the relationship between dental maturation of maxillary teeth and some cephalometric values in children with
anterior crossbite of maxillary undergrowth type in early mixed dentition.

Among the children in Hellman dental age IIA and IIC who attended the Pediatric Dental Clinic of Pusan
National University Hospital with orthodontic problems, cases with Class III malocclusion were classified and
50 cases of maxillary undergrowth type and type with normal maxilla respectively were randomly selected and
studied as subjects.

From their lateral cephalographs and panoramic radiographs, their anteroposterior skeletal features, the den-
tal maturity and eruption rate were obtained of each group and data were analyzed to yield the results as fol-
lows:

1. Comparing the maturity of maxillary teeth of both groups, only the first molars of maxillary undergrowth

group showed significantly slower development and eruption (p<0.05).

2. There was high correlation between maturation of maxillary 1st molar and chronological age(p<0.05).

3. Among the parameters of anteroposterior relationship of skeletal pattern in maxilla and mandible, Wits

was revealed as a useful index to predict both the calcification and eruption rate of the 1st molars whereas
SNA was to eruption rate(p<0.05).

Key words : Dental maturation, Maxillary undergrowth, Anterior crossbite, Early mixed dentition,
Maxillary first molar
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