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— Abstract

A CEPHALOMETRIC STUDY OF KOREAN CHILDREN
BY RICKETTS  ANALYSIS

Kyu Ho Yang, D.D.S., Ph.D., Seon Mi Kim, D.D.S.

Dept. of Pediatric Dentistry, College of Dentistry, Chonnam National University

This study was performed to establish the cephalometric standards and to compare mea-
surement of Korean children in the Field I, II, III, IV, V, VI to Japanese and Caucasians
by the Ricketts' analysis. Lateral cephalograms of 24 males and 27 females with normal oc-
clusion and acceptable profile 9 years of age were obtained and statistically analyzed.

1. Norms of Korean males, females and both sexes at 9 years old were established.

2. Significant differences between male and female exist in incisor overjet, maxillary incisor
protrusion, mandibular incisor inclination, cranial deflection, corpus length. Maxillary in-
cisor of male was more protrude and overjet was larger than female

3. Korean was similar to Japanese but different from Caucasian. Compare with facial ax-
is and facial depth, chin was retruded dolichofacial pattern and due to large mandibu-
lar plane angle and small corpus length, mandibular plane was inclined and mandible body
was short, Compare with porion location, ramus position and posterior facial height, ra-
mus was long and located posterior. Compare with maxillary depth and maxillary height,
maxilla was located posterior and inferior, The distance between the upper molar and PTV
was short, the amount of distalization is limited. Maxillary and mandibular incisor were
more protruded and also lower lip was more protruded to esthetic line

4. In comparison between 9 and 11 years old, growth changes of facial depth, mandibular
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plane angle, corpus length and upper molar position were larger than that of Japanese

and Caucasians.
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1) A28 thest 2rh(Figue 1, Figue 2),
A2 Aol T

Anterior Nasal Spine (ANS):
Heo] HANA

Posterior Nasal Spine (PNS):
o] H3vrd

Basion (BA):&5%&9] e Fua

Menton (ME) :8}}tE AZ3H XA 3

AR A 777

A 73770
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Nasion (NA):AFH 29 533

Orbitale (O):¢t<+e] H s

Porion (PR):&o]%9] HAu3

Sella (S):HEZY H3lA e FUA

Protuberance Menti (PM): 3}t AZE$E A
HAA A concavedl| A convexZ 0} FH = A

Pogonion (PO) 131t AZE8- 34439
A

Gnathion (GN):Facial plane® mandibular plane
o] ¥hte= A

Lower Lip (LL):3l9 #HAwH

A6:Fet Al 1 d7A A # P4 £
R o B R

B6:3stet Al 1 4] 2] #¢]
nAge A

Pterygoid Point (PT):Pterygo-palatine fossa$}
foramen rotundumo] Yhies 3

CC(Center of coordinate)-Pteygoid:BA-Na plane
3} facial axis7} Thi= 3

CF(Center of growth of the face) :PTV$ FH
plane°] Tie A

DC-Condyle:BA-NA plane’d9] #7735 5%
3]

XI:FH planes} PTVell B3 ramus®] 7} 77

Ayee) +59

Fig. 1 Points selected by inspection
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oA 322 12 JAAE e T4 (Figure
3)

2) A& o] 45+ plane(Figure 4)

BA - NA plane

Facial axis:PT - GN

PTV (Pterygoid vertical) : Pterygopalatine fossa
9] 9418 AU FH planedl 4391 A

FH plane:PR - O

Mandibular plane:GO - ME

Occlusal plane:1st molar®} bicuspidE A Al

Facial plane:NA - PO

APO plane: A point - PO

E plane:nose tip - chin

3) XI pointE& A & plane(Figure 5)

Condylar axis:DC - XI

" Corpus axis: XI - PM

XI - ANS plane:XI - ANS

1) 279 AZL2L B 2o

Field 1 - The denture problem

1. Molar relation: ¥§A& we} Aot Al 1 g+
2 ¢t 8ot Al 179 AAHT A

2. Incisor overjet: W {HE wat 4ot FHRI%
ot FHA7E A

3. Incisor overbite: W Hel| Fzto 2 Aot FA
Ao &t FAAZL A

Fig. 2 Points defined by planes



i Franktort plane

Prerygowd root vertical

Fig. 3 Location of XI point

PIERYGOID  VERTICAL

o /Q\\
€4 PLANE ( I‘E \
FACIAL AX{ FACIAL PRARE
g .
L PALATALY PLANE
BA-NA PLANE AP0\ Pane

OCCLYSAL PLANE

MANDIBUL AR PLANE £ PLANE

INCISAL AXIS

Fig. 4 Lateral cephlometric planes

4. Lower incisor extrusion:3}¢} 432 w59 7
e A
5. Interincisal angle: A3}e} A x| AZo] o]2

Fig. 5 Planes through XI point

= 7z
Field II - Maxillo-mandibular relation
6. Convexity:point A¢} facial planeZ7te] Az
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7. Lower facial height: ANS-XI-Pogonion7+8] z+
=

Field III - Denture to skeleton

8. Upper molar position:pterygoid vertical®} Ao}t
A 12 GAET A

9. Mandibular incisor protrusion:3}<} 5 X ¢}
APo plane7t A%

10. Maxillary incisor protrusion: A}t =2 2] ¢}
APo plane7t A

11, Mandibular incisor inclination:3}e} £ &
%3} APo plane?t A

Field IV - Esthetic problem

12. Lip protrusion:lower lip#} esthetic plane?} A
g

Field V - Craniofacial relation

13, Facial depth:Facial plane® FH plane?} 2}

14, Facial axis:Facial axis®} BA-NA plane?} 2}
T

15. Facial taper:Facial plane®} Mandibular plane
P44 A

16. Maxillary depth:FH plane®} NA-A pointZ}
7t

17. Maxillary height:NA, CF$} A point7} o] §
< =

18, Mandibular plane angle:FH plane®} mandibu-
lar plane¢] o|F+= 7%

Field VI - Intemal structure

40, Cranial deflection:FH plane®} Ba-Na©| ©]%
= =

42, Cranial length-ant.:CC point®} NaZ} A&

44, Posterior facial height:GO=} CF7F A<

46, Ramus position:FH planed} PTVZF 2%

48, Porion location :Porion# PTVZF A g

50. Mandibular arc:corpus axis®} condylar axis7}
Zd

51. Corpus length:XI¢} Pogonion?} A €]

I A7
1. 9MlollA Hak AIZX|(Table 1)

(1) Field I - The denture problem
molar relation, incisor overjet, incisor overbite, in-

cisor extrusion, interincisal angleS°] AZH A=
YEQ AZX 9} AL interincisal angle©] A
okl vls) 727t At

(2) Field II - Maxillomandibular relation

Point A convexity:= 32mmzZ Y&l AZX) 9}
S AFE} T lower facial heighty 4752 A%<l 3}
Eigiema

(3) Field I - Denture to skeleton

Upper molar position®| A} 3H=¢1& dEQ13} A
%19 1112 mmel] HlF 96 mmE 32 AFA)
£ Hyon Aot X9 s AR ARt
d £E3AE RO Y YEJIAE FANRE AAEE
B

(4) Field IV - Esthetic problem

E lineo] th3} 3t<=o] 17 mmZ A
mmeo] B3 see] EEE Jon 4
A3 .

(5) Field V - Craniofacial relation

Facial deptht 8452 Y& u|39] 86, §7EH

2 AZXE BHOH facial axiss} facial ta-
pere AMolET 2y dE1F H|&d ASAE
Btk Mandibular plane angle 30E2 YEQ3}
23 Al 26zrRT & ASXNE Btk
Maxillary height 61352 A <le] H3) 734}
2 AZFXE BRY2™ maxilary depths Y, A
elel s 2 ASAE EHrh

(6) Field VI - Internal structure

Cranial deflection®} anterior cranial baser= 42
Q, Mokl AN AIERE B Y2 posterior
facial heighte B 2 AZXE B} poiond &
£, Aokl vla] F99) 3%t} Ramus po-
sition® YEQY 7%, AU 76 HlE|
MER AL AZFAE B A o FUHA
3}59th. Mandibular arcy= YE2Q, ARIET H &
ASXE S22 copus length= &A= 7
ARBFFAI G MRl E s &2 ASAE BT

A] oFko]) 94 -2

o v
B

2. 9MIollM =AY HIZX|Q| H|1l(Table 2)

HUE FAE Bolv 352 Incisor overget,
Maxillary incisor protrusion, Mandibular incisor
protrusion, cranial deflection, Corpus length5 2 2 3
Ao AAAA7E B £5ANEACH Ho) &



29 ¢HHN L) B A corpus length, cra-
nial deflection°] © & ZA2Z Yehgti(p 005).

3. 1AMIte] AJRFEE H|m(Table 3)

AR ASX ] M AATE B3 A7 ARFE B
9 facial axis$} facial tapers W Eto) =

YEI, MFAH 72U
facial deptht 1%.9)

A
AAEES B9}t mandibu-

it

A A7 9H 2] A4 AZX) 9} 1141 ¢) lar plane angle2 0759 ZAE HEHoH,
Table 1. Clinical norms at age 9 by Ricketts analysis
(Korean(Authors), Japanese(Nezu et al), Caucasians(Ricketts))
Korean Japanese Caucasians
Clinical norm | S.D. | Clinical norm | S.D. | Clinical norm | SD.
Field 1. The denture problem
1. Molar relation {(mm) -1.0 11 -18 12 -30 30
2. Incisor overet (mm) 35 14 32 11 25 25
3. Incisor overbite {mm) 16 17 2.3 12 25 20
4. Incisor extrusion (mm) -09 16 22 11 1.25 2.0
5. Interincisal angle ) 123 6.4 124 7.7 130 6.0
Field II. Maxillomandibular relation
6. Convexity (mm) 32 25 30 15 20 20
7. Lower facial height ) 47 35 49 40 47 40
Field III. Denture to skeleton
8. Upper molar position (mm) 96 32 11 20 12 30
9. Mand. incisor protrusion (mm) 39 17 3 15 1 20
10. Max. incisor protrusion (mm) 72 15 6.2 15 35 23
11. Mand. incisor inclination  (*) 25 37 25 50 22 40
Field IV, Esthetic problem
12. Lip protrusion {mm) 17 2.3 2.0 15 -20 2.0
Field V. Craniofacial relation
13. Facial depth *) 84 28 86 30 87 30
14, Facial axis *) 85.7 36 86 30 90 35
15. Facial taper *) 655 35 65 30 68 35
16. Maxillary depth *) 874 3 89 2.9 90 30
17. Maxillary height *) 61.3 31 59 20 53 30
18. Mand. plane angle *) 30 4 30 40 26 45
Field VI. Internal structure
19, Cranial deflection *) 266 21 28 20 27 30
20. Cranial length ant, (mm) 555 4 55 30 55 25
20, Posterior facial height {(mm) 589 34 57 40 55 33
21. Ramus position *) 74 40 75 30 76 30
22, Porion location (mm) 403 27 39 2.0 39 2.2
23. Mand. arc *) 306 46 25 40 26 - 40
24. Corpus length {mm) 62.8 33 63 30 65 27
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Table 2. Clinical norms at age 9 by Ricketts' analysis
[Korean male, female (Authors)]

Korean male Korean female L
— significance
Clinical norm | S.D. | Clinical norm | S.D,
Field 1. The denture problem
1. Molar relation (mm) -0.7 13 -12 09
2. Incisor overjet (mm) 42 13 29 12 ok
3. Incisor overbite (mm) 20 20 12 12
4. Incisor extrusion (mm) -0.7 15 -12 17
5. Interincisal angle *) 1238 59 1226 6.8
Field II. Maxillomandibular relation
6. Convexity (mm) 31 26 32 24
7. Lower facial height *) 46.7 29 474 40
Field III. Denture to skeleton
8. Upper molar position (mm) 104 44 84 26
9, Mand. incisor protrusion  (mm) 37 17 41 16
10. Max. incisor protrusion (mm) 76 14 6.8 15 *
11. Mand. incisor inclination (°) 240 30 26.0 40 *
Field IV. Esthetic problem
12. Lip protrusion (mm) 22 27 15 18
Field V. Craniofacial relation
13. Facial depth ) 845 25 839 30
14, Facial axis ) 85.6 43 85.7 29
15. Facial taper *) 65.2 40 659 31
16. Maxillary depth (*) 87.6 28 872 33
17. Maxillary height *) 615 38 612 24
18. Mand. plane angle *) 303 38 302 - 43
Field VI. Internal structure
19. Cranial deflection *) 271 20 26.0 22 *
20, Cranial length ant. (mm) 569 50 544 25
20, Posterior facial height (mm) 59.2 38 586 29
21. Ramus position *) 747 54 7238 26
22. Porion location (mm) 406 28 400 27
23. Mand. arc (*) 306 52 306 40
24. Corpus length {mm) 64.0 28 61.8 34 *
*:p< 005, **:p< 001
mandibular arcE 055 £7HE HYth Corpus 25U AAEE Z718 2921 lower lip posi-
length: 28mme Z7}8 B 929 upper molar tion =3t 3t} A9 AAE EE3 4 02mm
position® 14mm¢ =712 wgth A}t con- o =718 By

vexityl= -0lmme] 747} YT sHebEA e &
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Table 3. Cephalometric growth change per year

[ Korean(Authors), Japanese(Nezu et al), Caucasians(Ricketts) ]

Korean Japanese Caucasians
Cranial base
1. CC-NA (mm) 09 08 08
Mandible
2. Facial axis (%) 0 0 0
3. Facial depth (°) 1 05 033
4. Mandibular plane () -07 -02 -033
5. Facial taper (*) 0 0 0
6. Lower facial height (") 06 0 0
7. Mandibular arc (%) 05 03 05
8. XI-PM {mm) 28 15 16
Maxilla
9. Convexity (mm) -0.1 -02 -0.33
Denture
10, /1 - APo {(mm) - 03 0 0
11. {/1 - APo () 08 0 0
12. 6/ - PTV (mm) 14 09
Soft tissue
13. Lower lip-E plane (mm) 02 0 -02

v. &2 4 13
Ricketts®#42 Th& 2453} g2l Aetwe] PT
point F-2& FAHOE PAVFOR Agitke F
AE@Ye F3sk=d o] PT pointe Y3 (fora-
men rotundum) &} 277 ¢F FH O o] 73
ol /433t3 g (nasal capsule) o] 1} et 2 9
A7, WA FEEA FL23 T3 TR )
& WS BA-NA plane® 2 317 glon Fog
BHE XS5 (Visual Treatment Objective) 2] A
o T NFEFY N8RS 44 £
&8 EAolge FAE ARG,
P2l o} o] R o] HMFHSXE vehlE
facial depthe B4E 2 UE-Ql, MYIBT; o7k &
obA F=lef A Bloto] 7MY FAAXNYES
BRI o) %-o] A3tarE UER & facial ax-
is 867%5% URAF FAREL Adlel vls)
AL s ABAARHEE Yehfe] oR7t
53 dolichofacial patterne A Z+g 427} 9o}

30
r e
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3R 72 RN E lower facial heights 47%
3 23 dEJNETE 2527 Fgi
mandibular plane angle 302 4EAFE 7
I AAETE AAN e HHol AARIL
mandibular planed} facial plane®] ©]F+ facial ta-
per7t 6555F YEAF FABA T A g
vls] 2 £ E B T AU v &t
Ho] o AA Z& &7t dATh o9 XE
< ERHoE FAA FHa AT AAR Fetd
71918 overety £ AT overbite:= © E
7} itk =3 corpus lengths
628mmZ YEAI= FASEEL A FA v o
A el skl dve A 4471 ok
porion location 403mm= A %k¢l, BN FA}
3t o7k IR R ramus position EF 2
FukR)8) 900 posterior facial height”} 589mm
2 JEQQHEGE 7 23 AYRIEYE A3
Z AFAE B9 3§59 seA7E Ax 8
g Aog el I A3S de A2 33

= }\.] °g:°
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H 1o}, cranial deflection®} anterior cranial length=
A EQL, A1 FARSt TR o) Atel o)k
Az fle ALE FAHEF7 AU

getel £33 fXE el = maxilary depth
© STAEE MY, dEYQ, 42 £07 ZolA
F=AAA Agote] 7Hg FaAE USS e
W A point$} facial plane®] A2]Q) convexity
7F M FQETE & A2 pogonion©] FHH9IX|E) A
Ueld #8402 d4HY maxillary height7}
61322 =AM 7HF A deht #=<l o}
o Aot YEQ Mg viE) T3k A )
Axs g7t AUt

PTVOllA et Al 1 7219 47219 A
¢} Upper molar positiondl]A] §=21-& 96mmE ¥
Eold Aokele] 11, 12mmdl vl8 A& AZxE
Byow 77t BEd F3ho) REFE @
F7F Ao Aot Ax¢} st AR e YA R
O $SAAE oY A FARRE AAIES
Holz Ao g Ueith =9 AXREHHA}
7 Akl vls] AWAALE ©]F 9 interincisal
angleo] Zthe= A, ¥f, 3 ubgo] el A3
At

Nezu5'¥& 3t} ZX7} APo planed] t)s)
3mm A SAA BEE] HAIEE MM A
FRAE T} bilabial protrusiond &-& 744 deee] E
planed] W3 TEHE= g wa} /g gle
5 39 E planed] thdt o]4HA el 9= Aut
2mmety. FAAE =) o9 E linedl| o)
& 3ol +17 mmZ A1 -2 mmel Hls) 8}
ol EE5 oA dEAF FAEHA et
AX7Y &AL J0) Wt der E59 A
o2 Hynh

YEQAFH A FAY v NA NezuFs'“2 chin
control®] #-¢- F231H o] Aol H3) fa-
cial axis7} open®=& AT 7HABZ MelFg=
OE A871HE ol &sloF =t 53] cervical
type®] headgear= A%F3} 2 high pulle]i} oblique
headgearE A&3l= Aol Foha e #=5<
T3k A X3, Anchorage problemdl A= QB o)
I} A%kl ¢] lower facial height$} mandibular arc
9] ato]7} A kol YE21 9] anchorage strength
7b MEAH A fFARSI oy Ao
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+ lower facial heighty 72} mandibular arce
4] anchorage strength7} Y HTH= ATt o
#484=9)t}. Upper molar positionS 22913} np3t
7HAZ et X9k PTVAL)7F 271 Wil A4
o} ti A9 distalization¥Fe] A7t AT} Upper
incisor torque FEEH GE2oNA mFQ BT Abetd
2] 9] lingual root torque¥e] At} 3 =Hl =t
Q3 UX|EH, LAY EAW LT} AW
vl& 2o 3G Ed 1 o) E 1) chinol 3§
Holld ¢t EEEHAUY) WE, 2) AAG bi-
labial protrusion”d 8o $lol A&Arel §A7t 3L
7V &, 3) A A distalization®] A7} 71
i, 4) F2A FHY o] gl wet olF
oA A F7 1w Folet A=Y F=ANME
22 Agolgt FE2E 7 AT

=2l 9l obsellA HE foAkE EY &
E.2 Incisor overet, Maxillary incisor protrusion,
Mandibular incisor protrusion, cramal deflection,
Corpus lengths 2.2 F2 X FoA 2}o]E Hol:=
g gl A Aetd A7 o £5HAE AL o
Eol Ao FHuEFe] ¥ & ALE VeI
T FRPEZ2 corpus length7 FAA o &
Aoz vel} 3 £9 279 YRFHY,
McNamara®} RickettsS o]4-3F 715%9] W9}
T YASFEAT & FHAR] FAE FAg 2t
o] HolA ¢gtrt

- A72 9H 9 HA ASA G 1149
4 AZA ) HTATE B facial axis® facal ta-
pere AR YEAF Zo] A wigo] YU,
facial depthe A1%9] 033%, YE<Q] 0359 H]3|
159 AAEES B Yt mandibular plane angle
A% 0335, &<l 0250 BiE 0729 A
B 90 mandibular arce A%< 0529 7+
2712 B9t} Corpus lengths A<kl 16, o
£ 15mmell Hl3 7MY B2 A7 28mmE B
Ao upper molar position 5 A2 1, 4EA
09mmET o & 14mmE EHth 3o convex-
itye A% -033, &Y -02mmdl v © 2}
2 -0lmme] 77 YAk A EEE
U AANE S A gRlolvt YA Ml gl
oy M= F7He EUT lower lip posi-
tion B A YL -02mm, YEQJAL HFto] QL

=
=

KX
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2 AL ek A9 AAE
02mme] $7}8 BT

AZR= 9l oFge] FAGET HARIARIE o]
434 Field L 1L 1L, IV, V, VI 2+ 490l th3f
Rickettsw Mol & A3 ASAE &3 A¥
<, dEAG HEATE B FFY okF
ASAZE 23t Bol fAlsitke AL &5 9
AT 1149 A AZx k9] zjolE Eald AR
AFS WA B FF FH ATE §3
229 AAHTS AT 1o wat
V.TOE FAA g2 7H ¢ 3
=l gE A871AE
g9t

=27 ¢

ANAgo] QI3 WsAder FEsi twel o
FE7E A 9A] oFF IR} 4%
Ao 2 Ricketts'gol <& A2
Field L I, I, IV, V, VI 2470 q}%oﬂ mf&ﬂﬂ %
ZAEE AZF3 Y, RN v wEA 3}

e 2L 488 A4t

L ay Z oA ok d=el gAZRA Y <3t
NNEAE U

2. 9 obFY P RARE Hol:
maxillary incisor protrusion, mandibular incisor in-
clination, overjet, corpus length, cranial deflection
22 F2 AFA Aolg BHIon @i A4
GAAZ} o ESAAE L YR Ee) o
& ALeZ Yo,

3 =2 ER1F FAVSHAET facial depth, fa-
cial axisH|WA] Ao B3] 0|17} FHF
dolichofacial pattern®]™, mandibular plane an-
gle? A T3 corpus length7t © A ek
uosket o] A WA shetEAl 7t A

AL 2 Jepstth
porion location, ramus position, posterior facial
height ¥]A] 8}FA|7F AT FHb9ix)814] om
maxillary depth, maxillary height W)W A} Arete
Fap A A8l ATt Upper molar position©]
Aol FHTAY Galo)Fo] olzien, Ao} A

o [o]
e

4, 941 9] A4

10.

11,
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€ B £&573AEUY E lined
E25H9 A4k

S ASX 9 11419 A ASH 9 ¥
ATl /ﬂ facial depth, mandibular plane angle,
corpus length, upper molar position 3FE-50] Al

F, dEJET H E AFFe BT

At shet
ol s

A3
o
.
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