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AU E o] 83 ASR S vim BAs] g 2 8L 43T
1. golA F3agatel I3 23 agAzre] AZ&XAX Effective maxillary length,Maxillomandibular differen-
tial, Facial axis, Nasion perp to pogonion, Point A perp to Mx 1, A-Pog line to Mn 19] #2o] f-2]4 3l& 3
o] & YehAATHpC0.01).

2. oolollA HugAet 5 ¥4 ngAzre] AZ2) M Nasion Perp. to Point A(p<0.05), Effective Mandibular
length, Effective Maxillary length, Maxillomandibular differential, Mandibular plane angle, Point A perp to
Mx 1, A-Pog line to Mn 19] &-5°] ol 3)E Ato] & YeRAATHp<0.01).

3. Effective Mandibular length® ‘dolellx Bdmetatet 15 54 mqaptel Zol7t gilout, ol e freld 2
o7} AAHp<0.01). 28} Effective Maxillary length® [F 543227 By 254 %é*h?&x}it} o4
DA ZSHp(0.01).

4. Anterior lower facial height® 3 25 A4z 15 23 ngAte) vlmoA 493 Aol 7} it

5. dols} oJofe] AZA] ulmel A Anterior lower facial height® Mandibular plane angle® A4 a ¥t 15 5%
WAL BFAA frel gk Abol7b A TH(p<0.01).
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Table 1. Distribution of Normal Occlusion and Class I
malocclusion

7 boy 8 15
year girl 9 19
boy 14 13

8
year girl 22 12
boy 16 14

9
year girl 15 10
Total boy 38 42
girl 46 41
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25 FE ALY Al H

Ao WY X F1 A AR #9
] (Morita Co., Japan)< AH8-3t9 3 s dzke $5 u3 4
of YIAAI712 sG] SJo]Fol ear rodE A3t <to]H
A AHES B RN, AdEe] A 52
ol =& sy FHuEHA FHLAAS ZARTH
F9 2L target film distance Sfeet, FHF 8~10mA, &
AYL 75~80Kvp, 2L 1.7~3.0%2 35 on o)
SHA7F £ Cassette®t 8% 10 inch film(Fuji Co.,
Japan)& AH-34A

Z9d RE dIAEY SEFE AR ARE View Box
el A wrEE 3 HALA] (ortho/trace, RMO, 8x10,
0.003inch)dl B¢ fFFd FxEE BAG F
McNamara 240l AHEe i5e8a ASHE 4439

o

ol
AR

2) AR ASA

£ A ol A3 A o 2o (Fig. 1).

- Anterior Nasal Spine(ANS) : A H]|F&Z29] HH.

- Basion(Ba) : tl$53 A A,

- Condylion(Co) : 3tetroll Sl H3/8A.

- Gnathion(Gn) : Bl€9] HAsHHA.

* Gonion{Go) : Construction gonione 3teletdd el A7}
shetA] T Mo mAbd.

- Menton(Me) : 3teFA3 @A sk, stetidel w
g ot

- Nasion(Na) : AF8]F &3] WA,

- Orbitale(Or) : ¢tobe] a4,

- Pogonion(Pog) : ©1&¢] &4 facial plane°] & 93
o H&Fate A.

Point A : et 7IAE7 XZE7] Atole] FaiddA FH
AL o deAAA ' 2A | 91X g}

- Porion(Por) : €]0]3-¢] 34,

- Pteygomaxillary Fissure point(Ptm)
HIAEA,

g et el

3) AZ 35 :
A 22 S 6719 84 FET 10749 A
F9ES S8
(1) A gk Aete] #A :
(D Nasion Perp. to Point A(mm) : Point A°|A
Nasiong= 274412} A
(2) F<dol tig afete] Bl
@ Effective Mandibular length{mm) : Condylion®l
A S 5eE Gnathion7tA A2,
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Fig. 1. Anatomical landmarks of McNamara analysis.

@ Effective Maxillary length(mm) : Condylion®l 4]
Point AZ7FA] Ad.
® Maxillomandibular differential(mm) : “33tet&
73¢] po], ozl FoH FEAGEL FolR M
oA stetE FERA T G
(3) 214 #A
® Anterior lower facial height(mm) : ANSel|A
Menton7tA| 2] Az,
® Mandibular plane angle(degree) : 315384 FHH
W3} Mandibular plane(Go-Me)©] o] & 2.
(@ Facial axis{degree) : 90%°|A] Basion-Nasion¥
Ptm~Gnathion®] °o] %= Zt& W Zt%.
(4) Zoba A Aotd 12E) e stete] B4,
Nasion perpendicualr to pogonion{mm) : Nasion
F2) 4| A pogonionZ7HA| & Az,
(5) Zgetel gk AdebA A1) #A
® Point A perp to Mx 1(mm) : Nasion 434l
88t3 Point AE AUe F2A0AM ek x| <]
AR A,
(6) BF<tol| tigh sl x|l #A
A-Pog line to Mn 1(mm) : Point A%} Pogonion<
Sl A stet A e itz A,

My o

4)Y5AAE
o|A}e] A& EoA Aol AZXE o] &3l thSF 2o
A A2t
(1) 8% At I+ 24 wgzke] datz]) 9 T4t
unpaired t-test& ©] &3 f-o4 HA
(2) A4 2gAY [F 3 g U 2o 3=

414

e Bz 2 EEARSY unpaired t-testE o] &3
94 A%

. i 7as

AAagAe 133 agAe] GUztel ASYEHER B7A|

2 FFAXE AESAT (Table 2, 3, 4, 5).

1.

Nasion perpendicular to point A :
AR} Fole] L -2.07mm, ot HTL -
1.43mm% 2 ¥ P2gA Fote] HFL -3.34mm,

ole] H#-L -8mm=E HEHITH

. Effective Mandibular length :

99.42mm¥A 2 IF #AFA dotd 27
104.55mm, ojote] H-& 101.56mmE YERtT

. Effective Maxillary length :

A A dole] FHFEL 83.40mm, “ote] Ha2
80.11mmyAx I+F #3ugAt gole] Hi2 78.88mm,
oole) HHF-& 77 20mm=E e

Maxillomandibular differential :
Adaeat dotel HF 20.59mm, ote) HEE
21.34mm, & ¥ 2@A dotel B2 25.65mm,
ote] HFL 24.36mm=E VEFT

Anterior Lower facial height :

AR nEA Fole HFL 65.17mm, Aote] Fd-L
63.10mm, 5 24 2gA gole] BFL 65.23mm,
ole] FFL 63.13mm=E eI

Mandibular plane angle :

A udA dolel HFL 28.95mm, Hote] HHES
28.29mm, I+ ¥ x2FA gotel & 29.39mm,
ote] P2 30.54mm=E UEFSTH

. Facial axis :

ARATZA dole HHF-E& -6.23mm, Hote] HTL -
5.35mm, & 23 &R dole] L -4 44mm, <o}
9] BHFE -4.59mmE Ve

Nasion perpendicualr to pogonion - -

A agA Fote] HHFL -10.53mm, dotelETdL -
8.53mm, I§ #32@At dobe] A2 -6.55mm, ot
o] HHFL 6.60mm= vEGTH
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9. Point A perp to Mx 1: 10. A-Pog line to Mn 1 :
A2 ngA dolel F{¥E 3.23mm, oot HAEe AR agA dole H2 3.10mm, ool Hde
3.6lmm v FEuEA Fotol HFL 1.73mm, o o}e] 3.64mm I3 FHugA Fote] AL 5.56mm, oo}
HE 2.18mmzE Yehgtt). o] HFE 5.27Tmm=E WERSTH

Table 2. Mean values in boys between the normal and the class I malocclusion

normal occ.

A to NLFH(mm) class I maloce. 42 -3.34 3.22
Effective Mandibular length(mm) d;sosrr]rgarlnczz.cc. ig 183(5)2 gg?
Effective Maxillary length(mm)** dans(;rrlxl;arlnc;clz.c(:. 43;2 ?ggg 12165;8

Maxillomand. Diff.** Clar:‘;nﬁllarln(;clz.cc- ig iggz igg
Ant Lower Fac Height(mm) Cl;(;nﬁ}lajnzclz.cc. 23 gg;; ggg
Mandibular plane(dg) dar;zrrﬂ?izlcgc.c ig ;ggg j;g
Facial axis(dg)** normal occ. 38 o | 5

class 1l maloce. 42 -4.44 2.88

Pogonion to N LFH(mm)** Cl;znﬁajn(;zcc. ig _1-(6)22 gig
Mx 1 to ALFH(mm)** Clans(:rﬁai;ﬁgcc' ig ??g géllg
Mn 1 to A~Pogonion(mm)** danszrrﬁarln(;clz.cc ig gég ;?Z

*1 p€0.05, **: p¢0.01

Table 3. Mean values in girls between the normal and the class Il malocclusion

o N e @
o ¥ I B
Effective Mandibular length(mm) d;sosrrﬁajnzz.cc. ieli lgslﬁgé 154. 9642
Effective Maxillary length(mm)** dartls(;rr[r[;arln(;(i(cﬁ' jﬂ 12;28 ggg
Maxillomand. Diff.** Cl;irrﬁllarln(;zgc. if gzllgg ggg

Ant Lower Fac Height(mm) Cl;(;r%]ail(;clz.cc_ if ggig ijg
Mandibular plane(dg) c1azzr$i$§éc. 2? gggi 222
Facial axis(dg)** normal occ. - e 315

class II malocc. 41 -4.59 3.13

Pogonion to N L FH(mm)** dan;rxﬁllarln(:;(;.cc. 3(13 :ggg jzg
Mx 1 to ALFH(mm)** dans(;r%laﬁ;o i? g% ;22

Mn 1 to A-Pogonion(mm)** dar;(;rrlrﬂlarln(;z.cc. 2613 ggg }Sg

*: p(0.05, **: p(0.01
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11. gollld Bdmgas 15 23 agazte] ASA A 12. odolillA BamEarst IF 4 FARE ASA A

Effective maxillary length, Maxillomandibular differ- Nasion Perp. to Point A(p<0.05), Effective
ential, Facial axis, Nasion perp to pogonion, Point A Mandibular length, Effective Maxillary length,
perp to Mx 1, A-Pog line to Mn 19} 3Zo] #94 <) Maxillomandibular differential, Mandibular plane
© 2te] & JepiATH(pC0.01). angle, Point A perp to Mx 1, A-Pog line to Mn 1
Table4. M
A to NLFH(mm) Zi)r}iz Zg ﬁ?l; giz
Effective Mandibular length(mm) ?ﬁ{z ig 133?12 13?632
Effective Maxillary length(mm) (mm) ng: 4312 ggéll(l) ggg
Maxillomand. Diff. lg)fr)l,z 43;2 g(l)g?l ggg
Ant Lower Fac Height(mm)** kg)?r}{z ig ggig 222
Mandibular plane(dg)** Zfl"}{z 22 gggg gég
Facial axis(dg) Z;}{: 4312 :ggg 2;1?
Pogonion to N LFH(mm) 231,2 : 4312 ‘1—322 jgg
Mx 1 to ALFH(mm) Zﬁfyl: 22 2:?3? ?:;2
Mn 1 to A-Pogonion(mm) Zlor}{z 22 ‘ 2615?1 12(7)

* (005, **: p¢0.01

Table 5. Mean values in boys and girls with class I malocclusion

A to NLFH(mm) ?3{: ﬁ :22;1 24213

Effective Mandibular length(mm) Z?r}lfz ﬁ 1841122 ggz}
Effective Maxillary length(mm) (mm) Z]?l,: ﬁ Z?gg ggg
Maxillomand. Diff. Z;)Y}l,: ﬁ gigg | ggg

Ant Lower Fac Height(mm)** :fzz ﬁ ggfg igg
Mandibular plane(dg)** Zfl"}{: ﬁ 3(9)2?1 jgg
Facial axis(dg) - Z;)T}l,z ' ﬁ :jgg gfg

Pogonion to N_LFH(mm) :?:{z ﬁ :22(5) 4512312

Mz 1 to A LFH(mm) t;)rylz oy ;Zg 263

Mn 1 to A-Pogonion(mm) Zfr}{: i? g?g ?Sl%l)

*: p(0.05, **: p(0.01
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8] F=o] A E 2ol & UehlATHp<0.01).

13. Effective Mandibular lengthe BolollA & dmgAte}
I8 F38agApztel ztol7t gl o, ol Rl gt
Aol 7F AATH(p<0.01). 1Y Effective Maxillary
lengthe [+ #42dA7F G M A3nga &
o g A &S (p<0.01).

14. Anterior lower facial height® ¥4 =5 33 ugAtet
15 54 wdAte] vlmel A Folgt 2pol7} it

15. gotst oJote] A=) vjmalA Anterior lower facial
height®} Mandibular plane angle® 34 wgxte} 15
FR A B F943 Aelrt AR (p<0.01)
(Table 4, 5). ’

zt gl
=

V.

k-,

Op:

HT AR A A e AvE bR digk #ale]
2 AFNBRE FA22Z NYE I} Trksta
FAuge A4 g TP ug vis] F2 o3
70l 719 LolX|FHo W dst= A7t Bt

B9 2R E8E F4HZ ULE dxle] o
A TA A 94| Aol <]
Ut

webd I8 n e A7) obseA RS A% &
8 A 7|Eo] He ASA Y EoAde] =AY

v FAuE e A=
Coccaro™ 5o| €184 EH"H
Fauge 2 44 ¢
Ast §%, Chan®, # §¥&
Hustgo

Vego®v 344 v F4ugy = ]
3P oM, Graber’s 44 ]]IE% 3
HEFHE Jket A7 SAMERE Y 5} At B
sttt o BA dwH e 7]eH nFFA Y FHeR M
FolA oZaAe 3298 AR/t 7Hei A A McNamara
= Na-perpendicular, point A-perpendicular$} 22 x4
QA 71EAE ARt SRS} kBT BAE ARSEHA W
e TS LHIIA

McNamara®tAd ] F4*& ZInRohe AA S o&Est
7] Q& dwd FEIAE AT A 5AH] 41, AFEL
o W& AFE Agsty HAE7 A BaAA dst

1.
1A

S2AP7A oJ3

FRELTRA} B2 5E AR e

‘0
&

C onverse$t
21
MasslerS’Jr Frankelam
%‘-‘?*72? el WA o) 3

1:1

Il

pii=r

2 AR5 E

g AN 2719

717} -8 Aol o}, Wb McNamara®tAH < o] &3 7|F
AE A4E3to] FANF Aol AT AZAY FHA Lo
A& R3] A3t & A7t AgHA.

B dAFodes FAZ g 4dd #AE Yehde

Nasion Perp.$} Point Al Azle golilA A dwdal Ha
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o] -2.07mm, [[& ¥4 x&= 3
zto] & UERITHpC0.01).

Aol e FAAEA7L -1.43mm, 15 FH 2} -
2.68mm= FelAde] golct. A ugzet Id #4 medARzt
9] ool glE 9oz B Aol gt F TAY olsel A
S0 et FFAR 7L &S 759 ofF mHEQA ol w
2} Point A9] 3583 ASH o] R Gt thd A7t U
ot A€t

a8y Fgudaet 14§ $4 284 25 McNamara®l
AFo A EFAL7] o159 Hit OmmEths Zof Fote] A
ol 23 JERIGI B A9 8AlCIA 124 Ate]e] A
WIS e ol S Yo 2 ZAIRE AEX(19933)% ¢ ¥

8 £ of @2} -1.2mm, 9A} -1.78mm=E tha Aol E Ve
Rot o Aol e AT

Effective Mandibular lengtht oA A4 ugAtEct

F 2R} aEAL 2A deERgey f98 %0 e Aole 9l
oot M= FAuwIARD 5 FHIgANA Feld A
A YERTHp<0.01).

Effective maxillary lengths dol 84 23A}t 84.4mm,

F B2 A 78.88mm, oo} A uEA 80.11mm, I+
BAWEA 77.20mme.2 7t7F foAd%le AelE UEU
tH(p<0.01). Mandibular length®} Maxillary length ®F
McNamaraZt AIA g B3x| Bl 25 2ot gh=<l A4 7o}
5ol 4, dete] A5& & YA

Anterior lower facial heighte deolillAd F3audA7)
65.17mm, [+ ¥4 2827} 65.23mm, 9o} ZdadA7t
63.10mm, I& %3 2gdA7} 63.13mm=E 337 I+ 53
2&A} 2% McNamara? 60~62mm¥Ech 2ol g=<1 4%
7] o}ge] Aol Athe AL ¢ + Ak, A} o]

-3.34mmE=E 49A%E

o) Ao o I8 3 A R f3olA stetA|gt
stetEAle Aol Zé*hﬂx}ﬁ} ol Aol iAo atet

Z+e & Aoz vepgtia st s, A3 27 AFdME 1
AR e 7] obsolA FEAFLET sibdol
FAYAE 2t 7t Bk Bttt

Mandibular plane angle gotll A A3 gAt 28 95, T

#F FR g 29.32 B4 wudd I8 F42 gl

F2l gk ztol 7} A%t

oolo| e AAREAANA 28.29, 5 F4 mgAA

30.54 = AdugAs 1§ B EA Atoldl #o4

2ol 7k UERtaL(p<0.01), TF FAnE 7 oot} ot

"y} stetaiade] AAsrst 2 Ao Ueh(p0.01) AR

19939 A9} Hls=g ot 3k McNamara®l 25 Eth

Z 22 Ve

Facial axisE golilld 3o Ae 6. 23 I[[ A

FAE -4.447 7} 700 F94 9\}% Aol E B 1 (p(0.01),

ojo} FAwFAE -5.35, IF T RFA 4. 59 At
o] S} By oahd Rlckett F2el 9z 1049 3

AR A facial axis7} ‘FolollA] 4.6, oolollr] -4 .82k

)j
71

ol
AT
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stod A5 TAAA 9419 obFodA KTt Z7HE R E B
oF1 th. McNamara® 02t} Zoug wWold) vjsta] 3k
=219] gnathion®| ¥ FWol YA§-S HoJFrt,

A FEE| g stete] AXE € F= Nasion per-
pendicualroll A pogonionZtx19] Ale ‘Fotoll A A dmetat
7} -10.53mm, & #8287} -6.55mm= 5 F4 2§
A+9] pogoniono] AFmEA Bt freld Al Aol fx%
< & & AUrh(p<0.01).

gt} stetel sl 4zt Adetx|of, stekx|oke] ARl E e
WE Point A perp.©lA Mx 170x1¢] A2l¢t A-Pog line®l
A Mn 174A18] Azl 25 Bdudaret 15 73 aeiapitd
FI8UE Aol g vEY (p€0.01), B FmdAtol visf 1T
7 FAEAY FAdHAE HE S HXsta sHA =
FEANEA 7 YehgT)

ol de g JAArlE de BdngAe I+ FEug 4
AEXE A% v wdta McNamaraZb A A1g @el 447
o5 ASAE v, Frigezs =l A7) obse A
@ 2 A5AY FHA K8 257} e ZldEd &%
s 7 FEugolsd de Fd3 S2 T WAL

A77F 2 astelet Atsdd

o)

o

!

%

_l}l.l XIE

oxl

S TT

2 A%

2
=

V.

=2
—

SE FF AL ARLE o] &3t Addigtn B

ol L TAIA 9A Alele] T+ 78 m¥=} 839

2FAF 849 S McNamara 24z X8 1070

st oh3 2 A3 A

1. dotell A Adngaret I35 FZ AR AlSX] <A
Effective maxillary length, Maxillomandibular differ-
ential, Facial axis, Nasion perp to pogonion, Point A
perp to Mx 1, A-Pog line to Mn 19} &&o] #4 sl&
2ol & YER A (p<0.01).

oot A HAmEA} I8 FEaEAZEY] ASX] oA
Nasion Perp to Point A(p<0.05), Effective Mandibular
length, Effective Maxillary length, Maxillomandibular
differential, Mandibular plane angle, Point A perp to
Mx 1, A-Pog line to Mn 19| &5°] §943%0= Aol&
YERHATHp<0.01).

. Effective Mandibular length+ ‘golellX 3wt} 11
7 FARFAL Zol7t flA o, oot e Rt A
o] 7} IR (p<0.01). 28]} Effective Maxillary length
© 5 3 agdt g 25dA Zdada 1o} #st
H(p<0.01).

. Anterior lower facial height® dY 2% 34 mgatet 11
T wgAbe] vlmel A o g ztol 7t glSlth.

Cgobe}l ofole]l Al&A WA Anterior lower facial
height$} Mandibular plane angle2 A4 z¥ztst TH
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10.

11.

12.

13.

14.

15.

16.

TR w A BFolA f2l g Aol 7k AATHp<0.01).
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Abstract

THE LATERAL CEPHALOMETRIC STUDY OF THE GROWING CHILDREN
WITH CLASS I MALOCCLUSION BY MCNAMARA ANALYSIS

Ku-Ho Yang, Ji-Young Kim, Nam-Ki Choi

Department of Pediatric Dentistry, Dental Research Institute,
College of Dentistry Chonnam National University

In the growing children with normal occlusion and class I malocclusion who need the early treatment to be

helped to diagnose and to set up treatment plan by calculating the mean values of the lateral cephalometric

measurements, cephalometric measurements by McNamara alalysis were achieved and compared on both the 84

elementary school children with normal occlusion and 83 class Il malocclusion children at the age of 7 to 9 in

Kwangju city and the results were as follows:

1

. On the boys group, between normal occlusion and class II malocclusion, Effective maxillary length,

Maxillomandibular differential, Facial axis, Nasion perpendicualr to pogonion, Point A perp to Mx 1, and A-
Pog line to Mn 1 showed significant differences(p<0.05).

. On the girls group, between normal occlusion and class I malocclusion significant differences were shown

in Effective Maxillary length, Maxillomandibular differential, Mandibular plan angle, Nasion perpendicualr
to Point A, Point A perp to Mx 1, A-Pog line to Mn 1(p<0.01).

. There were no significant differences between normal occlusion and class I malocclusion of boys group but

siginificant differences between them of girls group in Effective mandibular length(p<0.01).
On the boys and girls group, Effective maxillary length of class I malocclusion was shorter than that of
normal occlusion.

. There were no siginificant differences between normal occlusion and class I malocclusion both in boys and

girls at Anterior lower facial height.

. There were significant differences between boys and girls both in class II malocclusion and normal occlusion

at Anterior lower facial height and Mandibular plane angle(p<0.01).

Key words : Class Il malocclusion, Lateral cephalometric measurements, McNamara analysis
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