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Table 1. Number of Subject

Group Number Mean age " Range of MP-SN (°)
Low MP-SN group 30 13yr 7mos: 23 - 29
Average MP-SN group 30 13yr 9mos. 33-37
High MP-SN group 30 14yr 2mos. 41-49.5

1 SD(3516) ¢ 71507 A28 Ao 2 Wi £5)
¥ ZAZ & Aotk

Ll Sigury

Tyl 2t & FR TRk FAA
£ ol&std AxA FAEE A4shgick

1. A&H

2 adFolA AE-R AE2A s A
ok o) (Figl #2)

2. AEEs

oh A=A S5
1. MP-SN : Mandibular plane-Sella nasion angle
2. OP-SN : Occlusal plane-Sella nasion angle
3. OP-MP : Occlusal plane-mandibular plane

angle

A

(=]
zdf

4. SNA . ! Sella nasion-A point angle
5. SNB : Sella nasion-B point angle
6. ANB' ! A point nasion-B point angle

o) AsiAZE

1. Sella to 6 4k} A 1722 ZAYZaS
Holl 4 SN lineol] +4& 10} uhpe AHoll4
S point 74| 2] Azl

Fig. 1. Lateral cephalometric analysis point
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Fig. 2. Parameters of facial growth measured in
this study.
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2. RH/TFH : (Ramus Height) <+ (Total Facial
Height) X100
3. OP-PP/TFH . (Posterior maxillary alveolar
height) = (Total Facial Height) X100
(Fig.2 &&)
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Table 2. Mean, Standard deviation of Measurements in each group

T
High MP-SN group | Average MP-SN group [ Low MP-SN group

Parameter -
Mean S.D. Mean S.D. Mean S.D.
Angular measurement Unit: degree
MP .- SN 43.76 2.44 34,17 1.91 27.83 2.13
OP - SN 21.48 3.22 17.81 3.37 12.96 7.81
OP -MP 22.46 2.69 16.72 3.09 14.87 2.47
SNA 78.76 3.70 80.57 2.71 82.35 4.26
SNB 75.30 3.47 78.37 3.05 81.17 3.79
ANB 2.80 1.92 1.98 2.28 1.17 3.19
Linear measurement Unit: mm
Sella to 6 25,96 4.54 31,13 5.77 32.41 5.85
TFH 125,76 4.40 119.29 7.99 117.63 5.87
UFH 57.52 2.65 54,96 3.37 54,28 4.60
LFH 68.22 3.60 64.37 6.51 63.78 4.51
RH 64.63 3.21 66.24 4,98 69.04 6.31
OP - PP 21.07 1.97 20.19 2.33 19.28 2.26
OP - MP 36.04  3.24 33.19 2.72 34.09  2.88
ADH $2.17 2.07 29.78 2.83 28.52 2.80
Overbite 3.00 2.24 3.22 2.04 3.35 2.70
Ratio Unit: %
LFH/TFH 54,23 1.7 53.88 2.6 54.21 2.6
RH/TFH 51.42 2.4 55,567 2.8 58.66 8.7
OP-PP/TFH 16.75 1.5 16.94 1.8 16.40 1.8
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715 k4819 2 High MP-SN group
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Table 3. Scores of t-test Resulating from comparison between the different groups
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High vs Average MP-SN | Low vs Average MP-SN |  High vs Low MP-SN
Parameter i
t-value P-value t-value | P-value t-value | P-value
Angular measurement
MP - SN -15.60 0.000%** -11.11 0.000** -28.65 0.000**
OP - SN - 391 0.000%** - 5,22 0.000** - 9.05 0.000**
OP - NP - 6.94 0.000** - 231 0.025** - 9.95 0.000%*
SNA 2.09 0.042* 3.01 0.004** 3.12 0.003**
SNB 3.32 0.002%** 2.90 0.006** 5.48 0.000**
ANB - 1.7 0.178 - 1.04 0.303 - 2,10 0.041%*
Linear measurement
Sella to 6 - 8.48 0.001** 0.81 0.422 4,42  0.000%*
TFH - 8,46 0.001** - 0.82 0.415 - 5.82 0.000**
UFH - 295 0.005%* - 0.69 0.493 - 3.48 0.001**
LFH - 2.63 0.012% - 0.6 0.717 - 3.69 0.001%*
RH 1.38  0.175 1.75  0.286 2.99  0.005%*
OP-PP - 1.43 0.159 - 1.39 0.172 - 2.86 0.007**
OP-MP - 3.39 0.001** 1.14 0.261 - 2.16 0.036*
ADH - 3.36 0.002%** - 1.7 0.122 - 5,03 0.000**
Qverbite 0.37 0,715 0.19 0.852 0.48 0.636
Ratio
LFH/TFH - 0.55 0.586 0.45 0.653 - 0.02 0,981
RH/TFH 5.48 0.000** 3.33 0.002** 7.80 0.000**
OP-PP/TEH 0.40 0.689 - 1,07 0.291 -00.72 0475
*#; P < 0.05 *; P < 0.01



Table 4. Simple Correlation Coefficient; MP-SN

with all the other parameters

All
Parameter R Significance
Angular measurement
OP - SN 0.7785 0.000%**
OP - MP 0.7522 0.000%**
SNA -0.4389 0.000%**
SNB -0.6226 0.000%*
ANB 0.2450 0.018*
Linear measurement
Sellato 6 -0.5050 0.000**
TFH 0.4295 0.000%*
UFH 0.3803 0.000%*
LFH 0.3083 0.004**
RH +0,4042 0.000**
OP - PP 0.2494 0.017*
OP - MP 0.2761 0.009%*
ADH 0.4920 0.000**
Overbite -0.0444 0.354
Ratio
LFF/TFH 0.0011 0.496
RH/TFH -0.7381 0.000%*
OP-PP/TFH 0.310 0.397
* P<0.05 **;, P<0.01
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wg Asls F2 24, Riedel& 233 ¥ 3
717k ok dojub= ¥EE Hoksksl #iske A%
gt ub ek

Mandibular planee] §71¢3 ol F+ A5 £ 7
qlo] Az wbRah B9k o o '?r"‘iz—‘i, 744 8
olel dgkol F4x Azl ekl

Brodie?= w4 odtel|A Nasal floor= F74
Z9) JFA o dHF AEE sHAT A4Ast
™, occlusal planes} mandibular plane2 1¢] o3
A zEe] Hbfoll A QAR AE7 FRF A 3
vh, SEE 8L A% 3MY ol AAH 9
32 2% Halsh glor At A FYEE ot
9] zlole glot o] SAA] vAYL FA
Ak skl

=g Tirk™®& }EE v, 7, 2, FALR
W 2 396l gl A9 AR ZFr 2
ot 27w E2 dASA R Aok shsie)

hp A gael FANE Aol GRE
-} Abatel AZF, Fapol4 skt abFolv,
AupR-of FakR-o] FAAQAL O Ay, A A
zrotot ghoteo] Ashul O 2 translation== 2.3 x|

(od

—243-



7% sk slAgcl &
r gbo] FA AR} Bo
3lej MP-SNo] Az, =
stete Aubo 2 st MP- SNe z-to}{luwz’
Lundstrom™ & =24 2-F 3} 34 342E ol
FuAog wmgt Ast FRAATFAAE s
AArulks| - o] 9do] v}t mandibular planezto] 7+4 =
dam, FARYATAN = st Falubs|aio] o]
v} mandibular planezto] %7k 7 H Qe B 513
t}, Isaacson”el| w2 75]‘0“3 Z+-& 3} mandible
E 3 A-E skAluk ZTF A =14 2] remodeling w2
o] F-HukapAd ‘W‘Z*;"P 1S e e Tl dTE
e & skt 3lAe] el gerta dcl, &
T8 AAAANA Tl Aol delha  got=
3lot o] 31413} remodelinge] Suksle] ol 2] FH
o gt skt AAAE A s Aelsh

o] 4z} zro] MP-SNo| 24 a-g Hbojsle] gk
EAARYS ERele & 7150l =old £ o7
of] = MP-SN38| #4kal groups} MP-SN¢| o]
7t & grouwpd wjAto 2 3hgicl A4ws] B4 2
25 A o2 & o o4 W02 o]s} Fo
@t} SN-GoMe+= tht 7HAste gk3<lo] Aokql
Reb ohe Zokx shgek

MP-SN9| 3-7-& High MP-SN groupell 4 43.76;
Average MP-SN groupell 4 34.17°, Low MP-SN
groupol| 4] 27.83°9)1, L vectorial component g}
OP-SNz} OP-MP+= MP-SNo| 743t =g} 2
T 243 §2A-E B gk, OP(occlusal pla-
ne)-& &} ""°F°] A 724 dkedsle] OP7F W33t
of e} stetz Ashubow olFsrl i dohe
2R 7} 2 2F FA 7 0] 071'5]‘—"3 shto g o]
Z =}, MP-SNoj| gt 4arabAl+ OP-SNe]
7785, OP-MP7} 0. 75220]3]c}, Isaacson" MP-
SN2| zt4d] @z} OP-MPg} OP-SNo| zh4-sluj
OP-SN2| zt4 ko] v AHelx 31%ch

T Fell i3t AbslebE e Ak gl AAE
elul+ 3H59l SNA, SNB, ANBdll4]+= zjo}e} oF
Fol k9w 79 MP-SN7zbo| 23, dialz
MP-SNze] 7—3‘%73—?- zo}eol ob-Fo]  zlukg] x5
gzl AL od&3% 4 ¢cl. SNA, SNB:= High
MP-SN groupei] 4] 78. 67° 75.30° Average MP-
SN groupe}4 80,75 78.375, Low MP-SN group
ol 4] 82.35% 81.75°2 vielr} MP-SNs}e| o4tz
FAE vebde AgAsE #3432 ,MP-SN &
SNAe u]3] SNB3} ci4 A7} w2 Aoz v

R 2
ri ak .rlo

4=

Ehuteh olAE BA4 4P F2shl whe}
E 259l SNA, SNBzt& zt+=rh+ Isaacson’) Bi-

sﬁ#ra”u°] Aol dz)8ic}, ANB difference &
2.805 198, L1772 MP-SNo| 724¥+Z aje}
A 7rA&3F5 00 Average groupzl2] Bl R4 &
$-2)a7F 9lgl 3 =k=] High groups} Low group 3}
9 el slel A=t #23b dsdeh F FARE
37t Faljoll = AbstetE 9‘ ‘L"fﬂ’“q A Fu) gl =53
AL 33 et #AE & 5 AUk

Tl Foll HdE Abet ll‘:ﬂ:l"zl-’] A a5
el & Sella to 62 A2l A% FFollAw 25 9
mm, 31.13mm, 32.41mm2 MP-SNe| z&d4% 5
sbete A AaAE 2 god AdAse —
50500]glctl. Average groupzl Low groupZbell=
A ggdeh olsizrel FAz mtaxE 2
= MP-SNe= #Aseide 44 fd¥z 54
Al A EBAE eb ek

olwd m7doll4l Be, Fuls|Ast= High MP-SN
groupell A& Ftd el Ax €2 Fulolgel
whe} st A E Aol A=, AwhsjAlshs Low
MP-SN groupell 4= Zqkmd 17j0] gt &2 x4t
o] 5ol we} shekA AR Fobx|H, "cl’° Haz-e
groupZtell 2|27k @lrbi Isaacson” & 3} Siet.
v & dF-Ax High MP-SN group—— Avera-
ge MP-SN groupol] wisll E<ld w7, 4h, 3slkek=

170l 2% AA Jebyros Low MP-SN group
L ohh ] ZaE Ao felxke stk oA
£ Isaacson”?] AztelE Ux|5kx] %3 o) short
face syndrom$ 7+ Zhx}ol|4 84 SN MP7zt
078 ZiA]l ¢rrhi= Opdebeeck™ 9] el o
Agel, 1% shkA Az SNIMPY At
v om SN:MP7} short facexlche] 43 7|F
2 5A ¥aoba kel

sttt 54 A-g vkodst= 35 9l Ramus Height
2 4% Ar|icele FUdHn é“‘ﬂ gt *r"g°ﬂ"l
TS FOAME B Fa don AaAls —0.
73812 & AaaabAdl &S "a"°‘ ]—

A8 21231732 JelhW= OP-PPe} %Az n
74 2] OP-MPdl| 4= High MP-SN3} Average MP-
SN group?] » aLel|4 OP-MPs} #8258 R Ych
AAzx|zn7e] ADHE High MP-SN groups} Av-
erage MP-SN 9] ») moil A ak #2127k Uglek

AR g5 9} MP-SN7F3e] A8 2ed 2
oA+ 5} grouwp7te| Fel sk glA vebstent 4

AAE gtk A2Y A S w2l ARE ) 3

F

—244-



MNLFFo s Basld A3 =A% wzw MP-
SN-& Fzbel] =8 F2)2k7F 991t} Sassouni™ =
9 $1z], shetRY Ao|, Akt Fz9 2|7}
Az sIAEE AF3E 440l o A3t
24 AL A9 MP-SNzo] Axlx 3t
o) Ak sk Tet @S Wl
AL FAA WA, T8 5 A

3, A5 Az 3}7HL’€I°I x

E&rfLol»
oy

e rr

=

[
—

55

.“m
I ok Pk oX (o

L ok

o
e o
ot

Aet

SR FAGA
FRE3) a0t Aok B
Ho g MP-SN& 7|F28 5} Q%
7t 2 3AE gz A4 MP-SNE 715l & gr-
owpsh ¥l mate] o3t 2 AEE Ageh

1. OP-SNz} OP-MP+= MP-SNo| %7185 4
94 sl 57HE B oo,
2. Average MP-SN groupel] ®]xsle] ¥ High

MP-SN groupel] 4] AFslete] Fubsiza|sigin
Low MP-SN groupel| 4| Akslote] aiuk]x| 8)
sk

Fdd g, Addnzy, sk
ADH+ High MP-SN groupo| Average
SN groupolj 4| B} ZHa, Sella to &

MP-

oF
ZM

e}
Fotanrgol dat shoael u
eI N S AR

ale] 7k lgleh

L
R) =
=

=)
a
o) % =

xall

L
=

|

5

i
Ao

. Beaton, W.D. and Cleall, J.F.: Cinefluoro-

graphic and cephalometric study of Class I
acceptable occlusion, Am, J. Orthod. 64:
469-479, 1973.
Brodie, A.G.: On the growth pattern of the
human head, Am. J. Anat. 68:209-262,
1941,

. Bishara, S.E. and Auguspurger, E.F.: The

2.

role of mandibular plane inclination in

7, OP-MP,

—245-

10.

11.

12.

13.

14,

. Greekmore, J.D.:

orthodontic diagnosis, Angle Orthod. 45:
273-281, 1975,

. Downs, W.B.: Variations in facial relation-

ships, their significance in treatment and
prognosis, Am, J. Orthod. 34:812, 1948.
Inhibition or stimulation
of the vertical growth of the facial complex,
Angle Orthod. 37:285-297, 1967.
Isaacson, J.R. et al.: Extreme variation in
vertical facial growth and associated vari-
ation in skeletal and dental relation, Angle
Orthod. 41:219-229, 1971,

Some‘ effect of mandibular
growth on the dental occlusion and profile,
Angle Orthod. 47:97-106, 1977.

. Kim, Y.H.: Openbite depth indicator with

particular reference to anterior open bite,
Am. J. Orthod, 65:586-611, 1974.

. Kim, Y.H. and Vietas, J.J.: Anteroposterior

dysplasia indicator: An adjunct to cephalo-
metric differential diagnosis, Am, J. Orthod.
73:619-633, 1978,

Ludwig, M.: A cephalometric analysis of
the relationship between facial pattern,
interincisal angulation and anterior over-
bite change, Angle Orthod. 37:194-294,
1967.

Lundstrom, A. and Woodside, O.G.: Longi-
tudinal changes in facial type in cases with
vertical and horizontal mandibular growth
directions, European J. Of Orthod. 259-
268, 1983.

Muller, G.: Growth and development of the
middle face, J. of Dental Research 42:385-
399, 1963.

Opdebeeck, H. and Bell, W.H.: The short
face syndrome, Am. J. Orthod. 73:499-
511, 1978.

Pancherz, H.: The mandibular plane angle
in activator treatment, Angle Orthod. 49:11-



15.

16.

17,

18

-

19,

20,

21.

22,

23.

20, 1979,
Richardson, A.: Skeletal factors in anterior
open-bite and deep overbite, Am. J. Orthod.
56:114-127, 1969,
Riedel, R.A.: The relation of maxillary
structures to cranium in malocclusion and
normal occlusion, Angle Orthod. 22:142-
145, 1952,

¢ A review of the retention pro-
blem, Angle Orthod. 30:179-199, 1960.
Sassouni, V., and Nanda, S.: Analysis of
dentofacial vertical proportions, Am. J.
Orthod, 50:801-823, 1964.
Sassouni, V.: A classification of skeletal
facial types, Am, J. Orthod. 55:109-123,
1969.
Schudy, F.F.: Cant of the occlusal plane
and axis inclination of teeth, Angle Orthod.
33:69-82, 1963.
+ Vertical growth versus antero-

posterior growth as related to function and
treatment, Angle Orthod, 34:75-93, 1964,
: The rotation of the mandible
resulting from growth: Its implications in
orthodontic treatment, Angle Orthod. 35:
36-50, 1965.

: The control of vertical overbite
in clinical orthodontics, Angle Orthod.
38:19-39, 1968.

—246-

24.

25,

26.

27.

28.

29.

30.

31.

32

Tweed, C.H.: The Frankfort-mandibular
plane angle in orthodontic diagrosis, classi-
fication, treatment planning and prognosis,
Am. J. Orthod. 32:175-230, 1946.

: Frankfort horizontal-mandi-
bular incisor angle (FMIA) in orthodontic
diagnosis, treatment planning and prognosis.
Angle Orthod. 24:121, 1954,

Tirk, Theodore M.: Limitations in Ortho-
dontic Treatment. Angle Ortho. July, 1965.
Wylie, W.L. and Johnson, E.,L.: Rapid
evaluation of facial dysplasia - in vertical
plane, Angle Orthod., 22:165-182, 1952.
TA DA met sy EAsL6 B
TR AGSA AT AgAHugets)
A, 9:133-140, 1979,

el Aeds] A4aga AL AR
ol #g AP gk Am P2 ), 137185~
192, 1983.

W Aerl JAa el gt FHukat
A A5 A7 dgAAw Y|, 12:
177-191, 1982.

FAA T AL LA} AR A B
Aol gk T ASTA dF. ogka)
w3 x], 4:7-55 1974,

L&A L FAFAH ASYol AT siag o
Mal) A A7 APAAL YA, 11:
109-123, 1981



— ABSTRACT —

A CEPHALOMETRIC STUDY OF DENTOFACIAL MORPHOLOGY
IN RELATION WITH FACIAL GROWTH PATTERN

Young Won Kim, Byung Hwa Sohn

Department of Orthodontics, College of Dentistry, Yonsei University.

The author compared patients with extreme variations in MP-SN angle with normal group in

order to examine the relationship between the MP-SN angle and other skeletal and dental para-
meters,

The results were as follows;

1. The OP-SN angle and OP-MP angle decreased as the MP-SN angle decreased.

2. As the MP-SN angle decreased, the skeletal and dental components became more anteriorly
situated.

3. In high MP-SN group, TFH, UFH, LFH, OP-MP, ADH increased more than those in average
MP-SN group.
4. The RH/TFH ratio decreased as the MP-SN increased.
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