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Table 1. Distribution of subjects

Hyperdivergent group Hypodivergent group

g Male n= 7 Male n= 16
Pex Female n= 23 Fernale n= 14
Agel(yrs) 218 £ 287 22 * 368
F'dcial Kok ik
. 15 & 4 21 * 252
ratio(%6) 5815 + 418 70.21 5
sk 1 p<(.001

< A9 3} hypodivergent group L& #F38t om,
F o2 247 308 AFHAG F groups] B3
9 % 13 e}
2. 7 8y

SZRFRUHAMA A S BALEE A4 ok o
o ]%’ﬁﬁr AZHH & ’%’@?ﬂil 74] FEES
Aot 24 FeE EAd B FAEA
A el bF el dEAE 74]:‘2] =S AHEEe

3 FARAY & WAL C-AdE 01%—@ com-
puter program2 ©] &3t 0.000lmm 7R A Ataksd
th BE AR]YHE BYAd] s o] FolAT)

(1) SRFPAAATHANZZY ASH(Fig. 1)

1. N (Nasion)

2. S (Sella)

3. Or (Orbitale)

4, Po (Porion)

5. Ar (Articulare)

6. (Gn (Gnathion)

7. Ul (Upper central incisor edge)

8. L1 (Lower central incisor edge)

9. A (A point)

10. B (B point)

11. Pog (Pogonion)

12. Me (Menton)

13. Go (Gonion)

14. ANS (Anterior nasal spine)

15. PNS (Posterior nasal spine)

16. APmax (Intersection of palatal plane and line
drawn perpendicular to palatal plane through the
A point)

2712 5 STIETN el FohokiE o
% ko] ARAZAO) BigH 17

Lw(“

APmax

Fig. 1. Lateral cephalomstric landmarks

(2) SEFFIAATHAA G B A AZE
(Fig. 1)

. Saddle angle

. Articular angle

. Gonial angle

Ramus (Ar-Go)

. Mandible body (Go-Me)

. Maxilla base (APmax-PNS)

AFH (Anterior facial height : Na-Me)

. PFH (Posterior facial height : S-Go)

. Facial ratio (PFH/AFH X 100)

. Y axis

. SNA

. SNB

. ANB

. SN-Mn angle (SN-Mandibular plane angle)

. Pal-Mn angle (Palatal-Mandibular plane angle)
. SN-Pal angle (SN-Palatal plane angle)

. ODI (Overbite Depth Indicator)

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

. Ul to FP (Upper central incisor to Facial plane)
. L1 to FP (Lower central incisor to Facial plane)

00~ DD s W N e

DS DD = e et ke e b et e b
= S © 20N DD NSO

(3) ERFRIAMA A AL AL 89 A2 (Fig. 2)
1. H (The highest point of tongue)
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Fig. 2. Measurements 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) ZEFEWAAFHAAGS &} ozt F7hd)
2§ AZY=(Fig. 3)
1. &< Zo] (Tongue length)
N-N'(mm) : A @HHEe] 59 o]
T.G.L.(mm) : Epiglottis¢} A3 A}lele] &g Ao
2. 8¢ 117 (Tongue height)
H-P(mm) : 9] #/4ddeA FgAA
FAAYEMN sl AAE JERIT
H-H'(mm) : 89| HWAdA agg a7 e
TAAYEHN sle] 14L& ehdT)
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IRWEX 2074 55, 199914
- QK

Fig. 3. Measurements of intarmaxillary space

T.G.H.(mm) : Epiglottis%} A3 Ale]2} 24 Az
o hat 3] wWiAsA FAoleRAe A
olZH 3o AL vehitt

3. 89 WA (T.S. : Tongue space : mm>)

&9 WAL 3] MuAASS 4F Yztel ma}
A, dEgA 9 W 7 Menton7hA) 9] AA A 8
oFE A% o] FAshe WA o R Holstn, AF
B T2 AMRsle WAL AEdg.

4. ALH. (Anterior intermaxillary height) : Menton
ol A palatal plane7}#| 2] £2 A

5. PLH. (Posterior intermaxillary height) : 3¢ 549
W wEEEe wAH-S $33E  mandibular
plane®ll Al palatal plane 7422 2 A&

6. LL. (Intermaxillary space length) @ 35 o
A Ao g AR ddte] maygda Fw
o2y FRT e watd7x e A

7. 1.S. (Intermaxillary space) : Intermaxillary space
index = (ALH+PIH.)/2X1L.

8. TS/1S(%) : &zrFgkel] vt & o HAn|

(5) BAA

ERFHAAATFHAZ o M 9] Al 2% 258 hyper-
divergent group® hypodivergent groupe] A &3H=
¥ PJid FEUAE SPSS for Windows 75°
program= AH&-8le] AbEEla t-testE A ste] &
2 FE8 s A7 ASGEofA F 1t
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Table 2. Measurements of cephalometrics

B I3 49 SHTER0N 52t SHUHBA &
OZFB7HIN| MBA 0| Bet BT

Group Hyperdivergent Hypodivergent
Measurement Mean Mean I SD Frvalue
Saddle angle 12406 584 12521 6.49
Articular angle 153.09 7.87 146,77 6.80 Hikok
Gonial angle 12797 5.74 11867 431 ook
Ramus 45.38 514 54.82 5.09 ik
Mn. body 75.19 429 77.67 579 ok
Mx. base 4932 382 50.41 29
AFH 135.28 860 130.66 7.26 *
PFH 78.56 6.28 91.72 5.77 Rk
Facial ratio 5815 418 70.21 2.52 ok k
Y axds 76.14 369 70.05 3.06 ok
SNA 79.98 2.55 82.64 2.73 ok
SNB 74.21 259 78.25 3 ok
AND 576 2.02 4.39 141 ok
SN-Mn angle 4513 6.69 30.66 3.23 HoK
Pal-Mn angle 3548 6.97 2310 391 *ok
SN-Pal angle 9.65 240 7.55 2.67 ook
om 72.23 892 79.54 6.99 ok
1-SN 10565 11.06 102.01 11.81
IMPA 935 6.95 9.2 6.24
Ul to Facial plane 16,0 527 9.1 427 ok k
L1 to Facial plane 94 4.25 42 3.38 ok

* 1 p<00h, #*+ 1 p<0.01, #+ 1 p<0001

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

EARA R FoAME Aot AeAE A
ow, 7} PHE e FAMMEEH gz 4ET
#o| FHABAE LotB7] Yt ASIFEIA A
BRA B 22 Pearson correlation coefficientZ

skt
m. o M
Hyperdivergent group(n=30)%} hypodivergent

group(n=30)91 ] 5 w#zt9] FZH A AZe}E} ¥
gt ofZhF el W AZFEZIA FAGUE A

ol YellE FESE Lol A} t-testE Al 38}
% aL(Table 2, 3), 24249} FuWolA &b FAJHEE
A3} AR K 2ol Ao vl e G, 28 HI}
o7bg3he mH e GES Lopr )98l 2zt A=
PR 7ol ARAAEHE s vHTable 4, 5, 6, 7).

1. G172 (et & 2210 =82 HID(Table 2. 3)
T 7Y SREUAMAFAAR B 24 A
9l Al&2%E Z Articular angle, Gonial angle,

Anterior facial height, Y axis angle, ANB, SN-
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Table 3. Measurements of Tongue and Intermaxiliary space

CHXIEA| 207 65, 199944

Group Hyperdivergent Hypodivergent
W Mean SD Mean I SD Frvelue
T. length N-N’ 61.61 496 60.27 5.3
(mm) TGL 7142 406 79.80 713

. H-P 599 2.6 6.35 2.9
anz‘;’ght H-H' 1782 285 1816 394
TGH 3729 357 36.28 3.79
T. space (mm’) 335762 33451 U419 41453
ALH. (mm) 72.46 585 70.61 537
PIH. (mm) 32.08 5.88 41.83 4,08 Ao
IL. (mm) 81.63 5.08 81.63 1722
1S, (mm? 4268.28 453.67 4596.02 566.20 *
T.S/L5.%) 7895 5.96 75.10 567 *
* 1 p<0.05, #*  p<001, #**  p<0.00] T : tongue
Table 4. Correlation petween tongue and skelstal measurements in hyperdivergent group
1;’;‘%“6 Jlef;géllj = T’mg};i ,hefh; —— TS | AH | PH | L | 15 | TS
Saddle angle 404 - - - - - - - 435
Articular angle -7 - - - - - - 405" 548"
Gonial angle - - - - - - 615" -453" - - -
Ramus 423 543" - - - 4957 - 643" 408 19" -418
Mn. body - - - 593" 414 BRT T 4% - 507" -
Mx. base - - - - - - 370" 388" 304 -
AFH - - - 603 88T 72 s - - 667" -
PFH 584" - 304 313 6197 - 8397 - 7247
FR - 384" - - - - 665" - - -
Y axis - - - - - 47 - - -
SNA - - - - - - - - - -
SNB - _ _ _ _ _ - - _ _
ANB * - : - - - - - - 362
SN-Mn - - - - - 562" -540™ -
Pal-Mn * - - - - - 593" -.468™ - -
SN-Pal - - . - . . - . . -
ODI - - - - - - M - - -
1-SN - - 4807 - - - - - - -
IMPA R - - - - - 530 -
Ul to Facial plane - - - - - 371 - - -
L] to Facial plane ~ - - - 31 - - - A94” - -

* 1 p<005, #=* @ p<0.01, #*= . p<0.001, - : Not Significant
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Table 5. Correlation betwsen tongue and skelstal measurements In hypodivergent group

;;’igue l?gf‘ = TT"ggmjm ] TS | AH | PH | L | 1| TS
Saddle angle - - - - - - - - - - -
Articular angle -3%9°  -373 - - - - - - -4 - -
Gonial angle - - 492” - - A4 -.367 - - -
Ramus 388" 3047 - - 367 588" 535" 543 Ads” 679"
Mn. body 609”565 - 504" 453" - 64T 730" -
Mx. base AT9" B0 - - - 64 - 661" 65" -
AFII A92™ 651" - 506" 586" 817 919™ 315 A29° E -
PFH 397 s11™ - ART" 53" 70" 32" 617" 4417 782" -
FR - - - - - - 501" - - -
Y axis - - - - - - - - A49°
SNA - - 315" - A10° - - - -
SNB - - - - 308" - - A11° - 476"
ANB - - - 480" - - - - - -3 - 5507
SN-Mn - - - - - - - 503* - - -
Pal-Mn - - - 364 - - - -
SN-Pal - - - - -.388" - - - - - -
OoDI A4 - - 433" - - - -5B2" 308" -4100  -39% A479™
1-5N 4% - - - - - - - 534 A49° - 419"
IMPA - - - - -
Ul to Facial plane 449" 458 - - - - - - 397 - -
L1 to Facial plane .464™ - 374 - - -

* 1 pl005, #* 1 p<0.01, =+ . p<0.001, : Not Significant

Mandibular plane angle, Palatal-Mandibular plane
angle 12|32 SN-Palatal plane angle2 hyperdi-
vergent grouplM © ZA JERGCH, Ramus
length, Mandible body, Posterior facial height,
Facial ratio, SNA, SNB 28]32 ODIE hypodiver-
gent groupoll A © ZA HeEbReH(p<0.001),

X ote] 912 & VRl AlE &5 2 Ul to FP%
L1 to FP(QFARHe] th gt 48} AR Atd 94x])
hyperdivergent groupolldl © =ZA et
(p<0.001) F F& 27420 e xokg YA 3
oA EEe AESFZoAM FAEHcr fod
gtgk 2ol & Rgvh

& g ot AZYE vlwo A TS/IS(43E

=1

.

7t g 3¢ WA Y])e hyperdivergent group®l
A ¥ 3A Ve (p<0.05), PIH(Posterior inter—
maxillary height)9 IS(Intermaxillary  space)s
hypodivergent groupellA o =LA vEgton £7
A9 FoAS BATHAZ p<0.001, p<0.05).

el Aol #ol, Odlx WAL Jehie sHEojA
£ 5 27t BAEE g FAUE AFo]E Ho
2 gkt

2. D2t SIHOHHBAIO| AU ((Table 4, 5)

89 A7 % QA FAGHEG 9T WA
T 5 dotrr] ke s FAAHEEH B
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Table 6. Correlation between tongue and Intermaxi-
llary space in hyperdivergent group

UAWAEA 294 63, 19904

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

AH | PH | L 1S

T. length N-N’ - - 6517 47T
(mm) TGL - 386 49" 561"

H-P - - - -
(Tr;uﬁ‘;ight HH | 45 - - &

TGH | 52" 47 - e
T. space (mm’) 588" 5157 - 56"
TS/LS, - - B0 470"

AH | PH | L I8

T length NN | 534" 697" 04"
(mm) TGL | 536" - et T
HP | - - - -

ag‘;ight H-H | 467" - 3w
TGH | 706" A" - 430°

T. space (mm’) J4TT 4697 56T 809
TS/S. - Y.

* 1 p<0.0b, *+ : p<0.01, =+* : p<0.001, - : Not Significant
T : tongue

& ASYEE dstd AABAE ZAEAC
Hyperdivergent group9Al &2l Ze](NN’, TGL)+
Articular angle, dte}x|9] Zo] Tz FUR1A
(PFH)T 718 &2 24834 Z 23 2(p<001), 32
Eol(HP, TGH)= sltA| Zeojs} A<t n(AFH)
I A e FBAL BYon (p<ool), 38 WA
& slekz), stetAle] do| @3 AFH, PFHS 713
E2 ARHAE Ve TH(p<0.01).

Hypodivergent groupel|4] &¢] ZeJ(NN’, TGL)
= ek, skt o] e, AFH, PFH, L1 to Facial
plane™ 7} T2 A#4-E BY3(p<0.01), e =
o|(HP, HH', TGH)¥ Gonial angle, ANB, AFH,
PFHS 7 & 4#4E Ve en(p<0.01), 3
o] AR shetxn|, &l Aetaje] 2ol AFH,
PFHS ¥2 434S EAHp<0.01).

o] F F T EFA 23A ASYE F articular
angle2 39 do|& Yehle ASGET 9 3¢
Az delged, o] A stete] dAFze 3
AR7F Aol Uk AFZHE 4 3t

TSAS(eFEge] i 39 AFy . %)
hyperdivergent groupol A Articular angle® 7}% &
2 AARAE vehY o (p<0.01), hypodivergent
group®l A& SNB, ANB 181 ODI¢} & Araa
AE BHHp<0.0D).

Aole] Y25 Uehle A2gEd dare F
T 25 g9 doj7t 7}F w2 AR E B e
hyperdivergent groupolA & ¢ Zo](NN')7}
IMPAS} 84S Vel w(p<0.05), 89 A= 1}

582

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

Rl FEHP)o] 1-SN3} &2 ABAAHE 29}
(p<0.01). hypodivergent groupellxli= &¢ Zo]
(NN")7} 1-SN, Ul to Facial plane 282 L1 to
Facial plane?} A##AAE vehd o}

AHEte  AEYE ¥lmwA]  hyperdivergent
groupdl & AIH, PIHZF 7 A A2gE
Gonial angle, SN-Mandibular plane angle, Palatal-
Mandibular plane angle¥} 7} €& A##AAE B
$om hypodivergent group®lAE ramus, PFH2:
71 & ARAASE BQHp<0.01). T F 25
A IS(e47+-g7h e AFHSF PFHS 7MY & A
AE RAFAHp<00D). TS/AS(F7Hg3te] B3l &
9] H¥))= hyperdivergent group| X% Articular
angle®} 7} 22 A8AAE 2929 hypodiver-
gent group®lA€ ANB, ODIS} %<& A#HAEL Y
H(p<0.01).

3. Ol QtE2IO| At A|(Table 8, 7)

G0 BF AFYE F ISERFDE
hyperdivergent group®} hypodivergent group ¥
TR &l o], Feo] aelu W& Vel A
9 XE FEMHP Ad)H w2 FHAAE HAG
(p<0.01).

Hyperdivergent group®|A+ AIH7} 3¢ Fo|
(H-H', TGH)¢} 89| WA 748 58 JadE B
$.20 hypodivergent groupsli Xl AIH7} o] &
g g REe] ASEgEDN 52 ABRRAE EA
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tHp<0.01). =3t PIHe & & =25 &9 "33 713
e APAS wgon, IL(Intermaxillary space
length)v 7+ & BFoA &¢] do|s} 71 &L 4
HAAE HAFATHP<0.0D).

&) AAE Y HPEEL F T 2594
A7tFNe] AF =T FRAAE Kole o
uAct.

V. && 3 10t

ARl A FAIHEH FPE dH o
FAAA BEH NG2ZF Alole] AFEe] R
oz EEv 1 FAME Y A7), A 2 7]
o] FAd & TS vAE AL ov] Bag bt
Ak, AT &= Ao §F U7t udd
Wi 71se] e Zfe s H e o] ojgx
a8 77 F9 42249 Jee] HEH Kol x
T 2 24 Fejo vxe Jgg AYst=d oHe
o] gtk &e] V& A& 4317 98t Bandy
¢} Hunter'®, Oliver$} Evans®, Tamari &% 283
Ao &7 89 §4¢ A% AS9 T, Lowe 5
7 Rohem™-& A28l 92H9dW < Lauder™ & 27
THYEE 0|83t 3o £33 AZIAeH,
Peat®, Vig9} Cohen™, Lowe 5%, Eifert® a8z
Thompson™& FEHALAFANAE o] gte] &
o A4 ¥ A7|E AZIAY.

ge] 2718 AFdted ol FRFRPAI T
AN S o] 88 dAFEe] v E o|x¢AA Hrieg}
© A e] sd7le SRR AR A W el At
AAQQ MM = sl FH AAE A YsHA 7FH
A71e AfE A7} Jon FALHEAH &
o] A@pAC #E AP v A sl &
o e R FRAMATHAIRS A8 Bo] A
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- ABSTRACT -

A study on correlations between tongue with skeletal pattern and intermaxillary space
in Class | 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 measurcments showed
high correlation with PFII(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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