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Table 1. Distribution of subjects

‘:Hypérdiiffergent group Hypodivergénpﬂg'réup

Male n= 7 Male n= 16
Female n= 23 Female n= 14

218 £ 287 222 T 368

Sex

Age(yrs)

Facial

+ Kk
ratio(%) 5815 * 418

7021 £ 252"

*x 1 p<0.001

Al ale) hypodivergent group L2 EH/a+3om,
Zrz}h 309 A= AT 2 groupe] Hi/dd
7 2}

B o

FRPAAFANAY FAEE 44
A27s)

33t 0
AZHHE At ASYEES
A&t 24 S EAAT £ FALRA
A e A AR ASAES HESHA
I BAIEAe] 3o AL C-AdAE o] &3 com-
puter program ©]-43t9 0.000lmm’7HA] AAFet
o BE ARLHE 5 23 o] FoIH.

{

(1) ERFRIAAFHARGY ASH(Fig. D

1. N (Nasion)

. S (Sella)

. Or (Orbitale)

. Po (Porion)

Ar (Articulare)

. Gn (Gnathion)

. Ul (Upper central incisor edge)

. L1 (Lower central incisor edge)

. A (A point)

. B (B point)

. Pog (Pogonion)

. Me (Menton)

. Go (Gonion)

. ANS (Anterior nasal spine)

. PNS (Posterior nasal spine)

. APmax (Intersection of palatal plane and line

- drawn perpendicular to palatal plane through the
A point)

© 00~ oUW

T N e~
S U W= O

Fig. 1. Lateral cephalometric landmarks

)

2n 2R g AARLe] FHAA A
(Fig. 1)

I

35

1. Saddle angle

2. Articular angle

3. Gonial angle

4. Ramus (Ar-Go)

5. Mandible body (Go-Me)

6. Maxilla base (APmax-PNS)

7. AFH (Anterior facial height : Na-Me)

8. PFH (Posterior facial height : S-Go)

9. Facial ratio (PFH/AFH X 100)

10. Y axis

11. SNA

12. SNB

13. ANB

14. SN-Mn angle (SN-Mandibular plane angle)
15. Pal-Mn angle (Palatal-Mandibular plane angle)
16. SN-Pal angle (SN-Palatal plane angle)

17. ODI (Overbite Depth Indicator)

18. 1-SN (Upper central incisor to SN plane angle)
19. IMPA (Incisor mandibular plane angle)

20. U1 to FP (Upper central incisor to Facial plane)
21. L1 to FP (Lower central incisor to Facial plane)
(3) ZREFUAAFAARGY §o AZH (Fig. 2)
1. H (The highest point of tongue)
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Fig. 2. Measuremenis of tongue

2. H'(Intersection of occlusal plane and line drawn
perpendicular to occlusal plane through the
highest point of tongue)

3. N (Intersection of occlusal plane with anterior
tongue shadow)

4. N’ (Intersection of occlusal plane with posterior
tongue shadow)

5. TT (Tongue tip : The most anterior point of
tongue)

6. E (Epiglottis : The deepest point of epiglottis)

7. Hy (The most anterior superior point on the
body of the hyoid bone)

8. P (Intersection of palatal plane and line drawn
perpendicular to palatal plane through the
highest point of tongue)

(4) SEFRLDAAFHAALY Je o7t Fzhol

w8 A& E(Fg. 3)

1. &9} Zo] (Tongue length)
N-N'(mm) : Z¥EA4e] &9 Ze]
T.GL.(mm) : Epiglottise} A @Ate]2] &< Aol
2. 89 317 (Tongue height)
H-P(mm) : 89| HPEAAA FAEA7A 9
TFAAYEA 39 ZAAE e
H-H'(mm) : 319} F3WddN aiguazxe]
FAAYRA 89 27E eIt
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oAty

PIH
n Al

Fig. 3. Measurements of intermaxillary space

T.G.H.(mm) : Epiglottis®} A dAtele] A A
o W3 3o WA FHolFEA 4
o|ZX ¥ nAE Jehdth
3. 89 WA (T.S. : Tongue space : mm’)

o WAL Fo wiHAA Y AE e A}
A, AEAY A3 Menton7HA| ] AZA A7} 8
oFZ Y UiHo] dAs= B R Hodtn, AF
H Z2 3L AMsle HAES A&

4. ALH. (Anterior intermaxillary height) : Menton

oA palatal plane7tA el 3 A
5. PLH. (Posterior intermaxillary height) : 39154

7 nFHHe] waAdE 38t mandibular

plane°ll Al palatal plane 7+*|&} 42| A2
6. LL. (Intermaxillary space length) : 13 HA}o]

A Ao R = A9 Aol waHA FH

o2 I AR 9 A
7. LS. (Intermaxillary space) - Intermaxillary space

index = (ALH+PIH.)/2X1L.

8 TS/IS(%) @ A7h-7he] thgt 3] HEH|

(6) BAAZ
SEFEIAMA AR A 9] Al S:X] 27-E] hyper-
divergent group¥ hypodivergent groupd] A&3&
W By EEZUAES SPSS for Windows 7.5°
programe A8t} AEst3, t-testE Al dI 2
83 8o At ASFEANN F F10
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Table 2. Measurements of cephalometrics

Saddle angle 124.06 589

Articular angle 153.09 7.87 146.77 6.80 Aok
Gonial angle 12797 574 11867 431 K
Ramus 45.38 514 54.82 5.09 k%
Mn. body 75.19 429 7167 579 Hokk
Mx. base 49.32 382 50.41 291
AFH 135.28 860 13066 726 *
PFH 78.56 6.28 91.72 577 Hokok
Facial ratio 5815 418 70.21 2.52 Aok
Y axis 76.14 3.69 70.05 3.06 ook
SNA 7998 255 82.64 2.73 wax
SNB 74.21 2.59 78.25 321 ook
ANB 576 2.02 439 141 ook
SN-Mn angle 4513 669 30.66 323 ok
Pal-Mn angle 3548 697 2310 391 o
SN-Pal angle 9.65 2.40 7.55 267 ok
ODI 72.23 892 79.54 6.9 ok
1-SN 105.65 11.06 102.01 11.81
IMPA 935 6.95 9%6.2 6.24
Ul to Facial plane 16.0 527 91 4.27 Hokok
L1 to Facial plane 94 425 42 3.38 Kk

* 1 p<0.05, *#x © p<0.01, ==+ © p<0.001

SN-Mn angle : SN-Mandibular plane angle
Pal-Mn angle : Palatal-Mandibular plane angle
SN-Pal angle : SN-Palatal plane angle

BAFGACE FABdE A7t deAE AN ol Y& FEES LolR 1Al t-testE A8 3}
on, Z R o FANAESE 18 ohEzt H3L(Table 2, 3), Ztzte] FUloflA] &7t TR E
o] HAB/AE golHy] Al AZFEZ 4 A3} ARF Role] YA X & 4T, 22 &7t
ABAEA 0 2 Pearson correlation coefficientE + F7FE ] WA & FEEFS GolRr Y3t 4 AS
et PR 71o] AAAA BN L 9 HTable 4, 5, 6, 7).
m A3 88 1. O Chat S 2210 A== H|ul(Table 2, 3)

Hyperdivergent group(n=30)% hypodivergent T o ZRFRIMATFHAL B0 AM 244
group(n=30)ellA] 5 7t EHAA ASLEH & ol 74]31‘%}% Z Articular angle, Gonial angle,

o AFhel B AZFIEEANA FAHUE 2 Anterior facial height, Y axis angle, ANB, SN-
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T. length NN 66l 49 6027 593
(mm) TGL 142 406 79.80 7.13
_ H-P 599 265 635 29
(Tr{nl:ght H-H' 1782 285 18.16 394
TGH 3729 357 3%6.28 379
T. space (mmd) 3357.62 33451 344198 41453
ALH (mm) 7246 585 7061 537
PIH. (mm) 3208 588 4183 408 -

IL (mm) 8163 508 8163 722

IS. (mm®) 426828 45367 4596.02 566.20 *

T.5./15.(%) 8% 5% 7510 567 *

x 1 p<0.05, #* ! p<0.01, *++ : p<0.001 T : tongue

Table 4. Correlation between tongue and skeletal measurements in hyperdivergent group

Saddle angle A04 - - - - - . _ _ _

Articular angle =521t - - - - - - - A - 548"
Gonial angle - - - - - - 615" -453° - - -
Ramus 2 8T - - - 4wt - 3" A9 M9t -418
Mn body . - - - 5Bt 44 BT 4 45 - BT -
Mx. base - - - - - - 3100 388 - 394 -
AFH - - - 63" 689" T2t Tt - - T -
PFH - BT - 3 3@ el9t - 9" - Mt -
FR - s - - - - - et - - -
Y axis - - - - - - omMT - - - -
SNA - - - - - - - - - - -
SNB - - - - - - - - - - -
ANB * - - - - - - - - -
SN-Mn - - - - - - 562 -5407 - - -
Pal-Mn * - - - - - 593" -.468™ - - -
SN-Pal - - - - - - - - - - -
ODI - - - - - - - A48 - - -
1-SN - - - - - - - - -
IMPA 387 - - - - - - - 513" - -
Ul to Facial plane - - - - - - 31 - - - -
L1 to Facial plane - - - - 311 - - - 4T - -

* 1 p<0.05, ** @ p<0.01, *** : p<0.001, - : Not Significant
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Saddle angle - - - -

Articular angle -399° -.373° - - - - - - - 448 - -
Gonial angle - - 492™ - - - A44° -.367 - - -
Ramus 388" 3047 - - 367" 588" 5% 543 A46" 679 -
Mn. body 609" Be5” - - - 594™ 453" - 694" 730 -
Mx. base 4797 6407 - - - 604 - - 6617 625" -
AFH 492" 651" - 506" 586™ 817 919” 315° 429" 758 -
PFH 397 117 - 467" BB 0T 72T 61T 4417 a8 -
FR - - - - - - - 591 - - -

Y axis - - - - - - - - - - 449°
SNA - - - - 375 - 410° - - - -

SNB - - - - - - 398" - - A1 - 476"

ANB - - - 480" - - - - - -312 - 550™
SN-Mn - - - - - - - 503" - = -
Pal-Mn - - - - - - 364 - - - -
SN-Pal - - - - -.388" - - - - - -

ODI - M7 - -433" - - - -2 33 -4100  -30% AT

1-SN 426 - - - - - - - 534 449 - 419"
IMPA - - - - - - - - - -
Ul to Facial plane 449" 458" - - - - - 397 - -
L1 to Facial plane .464™ - - - - - 314 - - - -

* 1 p<0.05, #+ 1 p<0.01, *+* : p<0.001, -~ : Not Significant

Mandibular plane angle, Palatal-Mandibular plane
angle 18]3 SN-Palatal plane angle2 hyperdi-
vergent groupolX © ZA YeEten, Ramus
length, Mandible body, Posterior facial height,
Facial ratio, SNA, SNB 18|31 ODIE hypodiver-
gent groupol A © ZA YeEbTHp<0.001).

2ot} YA g Vel A & F Ul to FPH
L1 to FP(MAH el thgt 3t Ax|9 A 9])
£ hyperdivergent groupdlX © ZA JER}
(p<0.001) F T =44 Feje} Aote X 3}
olX WREY ASZYENA FATHoE {oE
et o] & BT

¥ 9 AN ASYE vlmaA TSAS(Y3E

27t i3t 3ol WAH])E hyperdivergent group©l
A o 3A Jebda(p<0.05), PIH(Posterior inter-
maxillary  height)®}  IS(Intermaxillary — space)<
hypodivergent groupiA © A Jelhton 4
A9 oS BAHHZ p<0.001, p<0.05).

9] Zo], go|, a8ln BH S YT FFA
T 22 SATAcE fodslE AelE B
3=

-
T

A]

!\3

SiQt SEOHCHRZ A O] AR A|(Table 4, 5)
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Table 6. Correlation between tongue and Intermaxi-
llary space in hyperdivergent group

IR WAAl 2074 65, 199944

Table 7. Correlation between tongue and intermaxi-
llary space in hypodivergent group

T. length NN - - &H1" 48T

(mm) TGL - R 49 1T

H-P - - - -
. heigh . .
T heght o | 435 - - &7
(mm)

TGH | 52" 4T - &7
T. space (mm”) 588" 515 - 756™
TS/LS. - - -B0" -4707

T. length N-N’ 534 697 704
(mm) TGL | 5%" - 62" Tt

HP | - - - -
T height g | gor - - T
(mm)

TGH | 705" 477" - 430
T. space {(mm”) 4T 4697 H6T 8097
TSAS. - N N

* 1 p<0.05, #* : p<0.01, =+ : p<0.001, - : Not Significant
T : tongue

g ASYEE U3t ARBAE ZAEIACL
Hyperdivergent groupolA] 3¢ Zo[(NN', TGL)=
Articular angle, 3t¢}#|9] Zo| agjn R
(PFH)I} 7 =& AA3AE 29 1(p<0.01), 39
Eol(HP, TGH)+ 3tetA| Zolet HAR % (AFH)
I 7 B ARAEE B oM (p<0.01), 3 HHE
& 3tetr], stebAle] 2ol 1eln AFH, PFHS 714
E< ABBAE YR THp<0.0D).

Hypodivergent groupollA &< Zo](NN’, TGL)
= 29A, stebAlel Ze], AFH, PFH, L1 to Facial
planed} 7V £& FREE BR2(p<0.0D), 39 =
o](HP, HH', TGH)+= Gonial angle, ANB, AFH,
PFHS 7}8 & 4842 YeERILon (p<0.0l), &
o] HA L shetA|, shebAl, AetAel ZAol¢t AFH,
PFHS #& 4844 < BATHp<0.01).

o] T F T BTN 2FAH ASYE F articular
angleZ 89| Aol & Yeh & ASYET 2o 4
ALE debged, oA stete] sAA e e
A7 Aol vtz A4E 4 9t

TSAS(FFZ Hg 3o HHEH] @ %)=
hyperdivergent group®l A Articular angle® 713 &
e AFFAE Jehiom(p<0.0l), hypodivergent
group®lAl+= SNB, ANB 281 ODI¢} 52 A4##d
A& EYHp<0.01).

Aoke] YAE Yehe ASYE dids F
T 25 39 A7l M w2 AR E Biet
hyperdivergent grouplAl= & Zo](NN')7}
IMPA ¢} 234 Ve 11(p<0.05), 32 AAE U

582

* : p<0.05, ** 1 p<001, *=* : p<0.001, - : Not Significant
T : tongue :

& FEMHP)o] 1-SNF & AFAAE Qo
(p<0.01). hypodivergent groupolAE &9 ZHol
(NN")7} 1-SN, Ul to Facial plane 183 L1 to
Facial plane? A##AE Jebdth

obztEztel  AE3E WAl hyperdivergent
groupolAlE ATH, PIH7l 27349 ASYE F
Gonial angle, SN-Mandibular plane angle, Palatal-
Mandibular plane angle®} 7% 2 A@4#AE B

o1 hypodivergent group®]A& ramus, PFH$}
M B ARRAE BHYGE<00]). F T EF
A IS(e7Ezhe AFHS PFHS 748 & Aa#
AE B FATHp<0.01). TS/AS(7HE7el t3t 3
o] WAM))E hyperdivergent groupsl A& Articular
angle®} 714 5 ARFAE B9 29 hypodiver-
gent group?lA| & ANB, ODI®} £& @A BHA
tHp<0.01).

3. 31t QP rE2I0l M A|(Table 6, 7)

ztETte #AF ASYE F IS(REFHE
hyperdivergent group® hypodivergent group ¥
BEolA &9 do], o] a8 BEE Ve A
9 RE FEMHP A & FHAAE Ao
(p<0.01).

Hyperdivergent groupdlA& AIHZF 3¢ #o
H-H', TGH¢ 89 HA% 7P 5 3PS 2
Ko hypodivergent groupo| A+ AIHZ} 3¢ &
@ el ASYER 2o FVHAS Vehhgl
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th(p<0.0D). =3t PIHE F & 55 3¢ Wiz /4
=2 A#AS Bgen, IL(ntermaxillary space
length)& F T BE5olA &of dols} 71 & 4
#AAE BT Hp<0.01).

89 A E Uehlle HPEE LS F & EFdA
AtFY ASE FEG FRAAE Hole FEo]

Tt
v. &Z I 1ot

ARl QoA FAHZA e duthow
FRAAJ] FE2H AAZZRE Aol Axztge &
oz e O FoMT & A7), AA € 7]
sol BF4 2 4FE vXe AL ov] Bug H
Atk AT HE ARgH o &% WY PO
Wil 750l et 71#o 2 HE3 3o oj¥n
a9 73 79 d2A 9 7)) B Xolx|x
T 9 23 gelo v & 93Fg FyPsted o
o] @t} 9] A& H &8 23317 98l Bandy
9} Hunter'?, Olivers} Evans®, Tamari % 18:
Hoh &2 #9) 84 A4 A2 1, Lowe 57
7} Rohem™ & A4t8 2298 £, Lauder™ & 271
THIREE o83t Ho £3E AZslgen,
Peat®, Vig9 Cohen™, Lowe 5% Eifert® 23
Thompson™ & FEHAIAFAAAL o] &3l §
o] 24 2 A71E AZssh

3] AV|E ASshed oM SRFRHAAT
AARE o] &3 AFEo] H|F o|xt¢AH A Hrled
+ Aol 7l A9, AR A Q] Wieg Ak}
LA oM T 3o T AAE FFeA 7
A7le gL A7 o FAEEZS &9
o] HHBA ] B AFoNA vnA Aden F&
oz FREUAAFAAAL AF] Zo] A}
453 glonz E AFqME oA o= olE
o AT ASHT AZFES &3yt

Cohen®} Vg™ @8 Z7ld whe} TSAS(zH2
Ztoll &t 3o WAu))7F Frhetn Hastg e
o]A L #7} Intermaxillary space$t ¥n3FS u)
AR STt we o F43A AAEr] dielgn
ATk EmE ae oAzl AS 16HdAN e
Intermaxillary space®] “g7gol A9 S4EHE Ao
Huddth Lowe 57 oo A% o AL
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- ABSTRACT -

A study on correlations between tongue with skeletal pattern and intermaxillary space
in Class |l malocclusion adult patients

Hyun-Hee Kang, Soo-Byung Park

Department of Orthodontics, College of Dentistry, Pusan National University

This study was designed to evaluate the correlations between tongue with skeletal pattern and intermaxillary
space in Class II malocclusion adult patients. Craniofacial skeletal pattern was analyzed on the lateral cephalometric
radiograph and the subjects were devided two groups by facial ratio, the 30 subjects of hyperdivergent group and

the 30 subjects of hypodivergent group.

The size and posture of tongue and intermaxillary space were measured on the lateral cephalometric radiograph.
These data were statistically analyzed to examine significant differences between both groups and compared the
correlation between tongue with skeletal measurements and intermaxillary space in each group.

The results of this study were as follows. :

1. In comparison of the tongue and intermaxillary space, the measurement of TS/IS showed significantly larger
in hyperdivergent group and PIH and IS showed significantly larger in hypodivergent group. There were no
statistically significant differences in the measurements of the height and posture of tongue.
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2. In correlation between tongue with craniofacial skeletal measurements, the length and height of tongue showed
the highest correlation with AFH(anterior facial height) in both groups(p<0.01). And that measurements showed

high correlation with PFH(posterior facial height) in hypodivergent group.
3. In both groups, most measurements of tongue showed high correlation with intermaxillary space and the height

and space of tongue showed high correlation with AIH and PIH(p<0.01).
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