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2 RYZ BA] Ao &8 1 e 4u)
712 FUEAR & B3] nRHAS
Z Al (Planimeter, K+E Co., West Germany)&
o] &3l mm'eAZ EA e on FUR ol
el 33 -S4 sln 1 BEAE SHAZ )
Aok BAE A8 FAEXA, FAHA, a8z A

B

458

£ I} AAF w2HA(anterior wear area,
AWAZ 2729 745 §3 FAF 1%
™ A (posterior wear area, PWA)2. 2 FE3ln
o5 et Aotel FWEWA(total wear
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Fig. 1. Cephalometric landmarks used in this
study

ANS, Anterior Nasal Spine : AlAHA A7
o] HALA

PNS, Posterior Nasal Spine : A|4dA A7)
of 343

Pm, Pterygomaxillare : A8 A ¢ &4 E7]
o HspiA

U, Tip of the Uvula : Q7719 3

Go, Gonion @ 3te}std st FA] wAH

Me, Menton : 3tetE33 837 449 #
=il

AH, Anterosuperior point of Hyoid : A&} 3
A

V, Vallecula : &5/09] 3414

AA, most anterior point of Atlas : A1733 A
el HAHA

PA, most posterior point of Atlas @ #1743
3o HEU

OP, most posterior point of odontoid process of
second vertebra : #2743 2 E7]9] 3w

C2,, most anteroinferior point of second
vertebral body : A27dF# ] HAshHA

C3,, most anteroinferior point of third vertebral
body : A3 FA 2] HAsHHH

Fig. 2. Cephalometric items for morphological
and positional measurements

C4;,, most posteroinferior point of fourth
vertebral body @ A48 FA ] HFshA .
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CVT, Cervical Vertebra Tangent : 7 37 A}z,
OPs} C4,8 AT Ho| #H U o|F& 7

AT @ A17F73AE, AAS PAZ 323 Mo
TN ol e 7

OAD : 8tF5F~A17A 33t A, F2 M B3
olp] F5E9 AT PAE dAF A9
7l

AAD : A1~272F7 Aze], 84 H3joy
PAS} #2739 FE71& A3 A9 A

CC : AF3u9A | OPS} C2,, C3,, C4, 8 92
e EE 32 sl 99 v

z}
OHP : FA%el, LRHHA AIHFANA 7
ARl o2& $37z2)

459



OSP : #73lo], mFEA stetAX oA
A7hAAe ol2E A

MPL : &8zt Mest Go2 A s M(shet
Hh)o] #AHH o7& 7}

Me-C2 : Me$} C2.E Q43 Ho] AN o
e

NL/PNS-U : A7/ 7789 Alolz, ANS
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o] Tt Alo|zt3 Azt

PNS-U : d570Z ¢], PNSo| A UA7A 9] Az
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IOAS : FRIF 3H-E7, Me-GoA 3] Q5%
HollA] & EHo olae A

HAS : 3RRIFE7, VA A Q53 7x 9 4
2 A g

PHW : Me$} C2.& QA3 A4 Ax7=E

AHIMP : MH3~3<dgH Az, AHAA
Go-MeAl 9] ol2& +3Ag

AH-C3: 4E~A373F Adl, AHS} C3.3+9] Azl

PHA : 5783, AA9 PAS 923 M9 )
AFAEES AYAAR 1 A5 3=
HE A FLYAAZ 80 PHWE 4 A2
e 3] HHA

® z¥HEZSHY =3

AT FAE BTN ZRFRAUALAA}
&G g 22 FRAAE FAIstn MR
TFAZ7 2719 T-Scan®  system(Tekscan
Co., USA)E o] &3l a}H &L E 2359
o Ztzte] FRAA A tAA A F21E o
HE7IE AFAZ F oA BN Y aFPHES
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(contact duration, CD), H &3] H$= o437t
WFETE (Total left-right statistics, TLR) S
otk AEFE AA AEFHe HEAY ¢4
oli, HEH L 5UAZ EAIHE AYAQJ &
ol A7)0 el 47 1~58 8 Rl A%
g ooy, HEAZFL AZHERY Fdady
of o}27174A] A E HEATHZ)oln, wEsE
T2 HAuA #9Z A3 AFHd o
g aPHEZFRAEY o] Y Aoz F
Z4EU 7 VAL 5 & X7} Fotetey £
o] 73t Fe] FA &, FZo| Z3A L9 F3

2 71&384 .

@ EAA

FAY HEA zold] disiME t-HAAEL,
A5, 77, AFHY 5 7 2932710 Aun
At ols 23 wRAEA X o} F ot 9o
ATFA € pearsonF AL, AFAHA 7Hw
& 2L 4 AAWHYL dFIAENS
FAAAR L o] &3t on SAEN = SAS/
Stat T218-& o] &34t}

M AFHN

FA 2N FRANY AFFgnA g3
FU Y] zol7t AFHE FEL SNG®O
HA7E AARG 3jon, 2R FgES
gH e Me-C2z&, AT A7 Aol
(NL/PNS-U), d7719] ZHo|(PNS-U) Soz
Aol ZtE Azt A, AFANY Zole FatolA
2 A2 Jeut. AFRFHN s 1%
SE-ZA(I0AS), AN 4z st wtx|
o] FAA(AHLMP)S} A3AZE7R Y A
(AH-C3), 18j31 U579 W2 (PHA) SolA
A7 foatA & Aeg Jebdci(Table 1).
a2y aRAEAY FFEH a3 AolPE
BHEYFESA = F79] o)y} AR A ¢
SktHTable 2).
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Table 1. Comparison of cephalometric items
between male and female subjects in
patient group in natural head posture

Table 2. Comparison of dental items between
male and female subjects in patient
group in natural head posture

Male Female D Male Female p
SNC ) 817150 782+4.1 *x AWA(mm®) 312 +118 302 £159 NS
CVTC ) 839+6.1 850£66 NS PWA(mm®) 1154 370 1360 *446 NS
AT( ) 7197176 717t68 NS TWA(mm’) 1467 t425 1662 523 NS
OAD(mm) 138136 12732 NS ARW(mm) 496 £27 491 25 NS
CC(mm) 2721450 £22+4029 NS N 209 +93 01499 NS
. + +
OPL(" ) 917167 %3149 NS CF 31.7 +183 302 £164 NS
‘ + 09 1+ 3
OHP(m) 22623 221%24 NS CD(sec) 063 032 053 028 NS
OSP(mm) 676149 667151 NS
TLR -1.34 716  -247 *654 NS
MPL(" ) 1176143 1161555 NS
Me-C2(° ) 1130+45 108646  *+
NL/PNS-U(" ) 1127468 1180£54 ** -U)¢} Z(SPT) 522 Ato]zhe ofzle) A, Zo)
PNS-U(ram) 384+44 35.1%41 *x o £ Ao A & Aoz Yehyt) AR
Z O = 5 AR )X =]
SPT(mm) 101i16 90+19 % K3 'TTP’]-‘Q} }\é X]’7]’ 7]';{(} I T t\’lEE- "C].';g'%]: ‘T"c""]
S 33530 3337 NS © 2250l U QlE AFHE ZAIEE g
SOAS(mm) 0 BT W 3wkl e Aot #aRlen vy
MOAS(mm) 124+46 10728 NS date| A ZtHTable 3). 2R A2
I0AS(mm) 152148 126+34 * Holl X g7t Zlom 22 Qs AxHA A
HAS(mm) 182+58 16432 NS ‘E‘;ZﬂH iﬂg?ﬂfi}ﬁ%g‘ )%(ﬁgv)%(}ﬁ
Ao Al & AgE B <0.06). Moty &4=
PHW(mm) 141247 119%38 NS Lo P o
F HAEFTrc gAd A g} 567 B2 A
AH1 MP{mm) 15162 109%54 * 32 ¥ 0 H(p<0.06) 71E &Eol| M zpo]r}
AH-C3(mm) 40.7+49 352146 s AATHTable 4).
PHA(mm?) 61711966 551473  + AT B AQFRAAANN B5Hel

* 1 p<0.05, *x 1 p<O01, *** o p<0.001,
NS ! not significant

Az (OADS} AAD) 528 o] W AFAA LS
Azl A, StFFEANA A2BF FE7HA 9
Agle dAdA & A2 eyt 73dH
#E FEZAN AL de FEL2 BTAS
AF7HzEe] ZHNL/PNS-U), @ 7712 Zo](PNS

0 7RG ER FRdA e dFAFA
(SPT)7} A1~27FAtole] A2 (AAD)S 373
TAAE Eon, 7AEHe AFFHE oA
€ A7HZ(PNS-U7L AFEH B o8 &
3 AFAUH(PHAS 433AAE, 770
FAZE A3l stetgEsAe Ar(AHL
MP)s}t Q4387 & YehlAcH(Table 5). 45
et AFFETE FBRAE Kol &5
ol hH o2 Aglon FFUFutA o] HFd
A A3 FAR A Azl B RBEAE Ve
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Table 3. Comparison of cephalometric items
between male and female subjects in
normal group in natural head posture

Table 4. Comparison of dental items between
male and femals subjects in normal
group in natural head posture

Male Female p Male Female p
SNC ) 80.3%53 786153 NS AWA(mm?) 25 02 269 +166
CVT( ) 8.1+54 884%55 * PWA(mm?) 1369 t408 1185 414 NS
ATC ) 786+172 753+81 NS TWA(mm’) 1795 +548 1453 £507  «
OAD{(mm) 180139 159+3.1 x ARW(mm) 506 +25 494 £21 NS
AAD(mm) 11.2+33 92423 ARD(" ) 14 14 15 +16 NS
CClmm) 2011376 2061274 NS CN 82 106 226 +105 NS
OPL(" ) 94.7£54 %4165 NS CF 312 £123 271 *165 NS
OHP(mm) 231%22 29+22 NS CD(sec) 064 £024 063 026 NS
OSP(mm) 70.4%50 69.1£50 NS TLR -122 £610 -232 574 NS
MPL(" ) 1140168 1166177 NS
Me-C2(° ) 1103+64 1104159 NS ) )
T 137t58 1166452 A173F73A2HAT) T3 ¥ AZ(OPL), 3
. + + ok -
NLPNS-UC ) 112725 65 St UZHMPL), 221 Me-C27 5 stetnd
PNS-U(mm) 387+36 3BHEIT ek o} oJ&] HHz} Aol §oldt APl B
SPT(mm) 104+19 TSI HAon, A e} AFFN L= 737
o}(OSP)7} AZolA stotde 2 37 F7X
SOAS(mm) 12830  146%25 =« IosP) }Céao] 1 *jfgﬁ o 137 %717
o Ag 53 fo3 J#HAAE JehhA
MOAS(mm) 115%28 105%25 NS (Table 6). ojol] vla)] ZAZ=ejg} 2l ol =)
I0AS(mm) 136+32 115129 = FEZbE FHBAE Holv B9 &7} 3
£33 o Fo] AR B 97} X
HAS(mm) 205+40 16957 = Ant. FHHO2 Al R AP 2ol M
N " 2 A% 2L A1~24 37 A(AAD), F+
PHW(mm) 13.7+36 116136 * 7420)(0SP), 281 HZ~AAZAT Az
AH1IMP(mm)  133%45 67£39  wxx (AH-C3)2 A3 AARBAEZ el
AH-C3(ram) 419+34 338+51 sk AL FRAA A SAbE2} Y 2 39
7t ARABRAE vasd AF-FRRAYES
PHA(mm?) S45+1422  5149%1137 NS THAS vlasn ZR-7RRdYES

* 1 p<0.0b, ** : p<001, **+* . p<0.001,
NS : not significant

Aok Y 3RF, 77, AF F A F4 2

A AEzbel BEAAL vEN BEL YAt
AT BF AAFRAA AN ASFe o} 7

EEe] FHAAE SNZ, A FAAZHCVT),
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SNZt, CVTZ, ATZ, -5 #AYgES 1
730l (OSP), AT/MZ(PNS-U) 59 44
43 FARIE oY 71Ere] g2zt AFoldt
A7 B0 AF-F-AF AX Jaw
HAE = lojME ol E YeERAUT
AATNE Fo g o] FRAA Q] W3t
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NG 5T FRPNGERY FRBAE 24}
g A AF3AZHCVT)el N SA(SPT)



Table &. ltems showing significant correlation each other in patient group in natural head posture

Regions

Items

Cervical - Oral

SN- OPL, MPL, Me-C2, CVT(-)- OPL, MPL, AT- OPL, MPL,
Me-C2, OAD- MPL(-), AAD- SPT

Oral - Pharyngeal

OSP- AH.LMP(-), AH-C3, PNS-U(-)- MOAS, I0AS,
HAS, PHW, PHA, SPT(-)- AH.1MP

Cervical - Pharyngeal

CVT- AH.LMP(-), SOAS, AT- PHA(-), OAD- PHA, CC- AH-C3

Cervical - Oral - Pharyngeal

none

(~) means negative correlation

Table €. ltems showing significant correlation sach other in normal group in natural head posture

Regions

Items

Cervical - Oral

SN- OPL, MPL, Me-C2, NL/PNS-U(-), CVT(-)- OPL, MPL, Me-C2,
PNS-U, AT- OPL, MPL, Me-CZ, OAD- NL/PNS-U(-), AAD- OSP, Me-C2

Oral - Pharyngeal

OSP- AH.1MP(-), AH-C3, MPL- AH-C3(-), NL/PNS-U- HAS(-),
PNS-U(-)- SOAS, MOAS, SPT- SOAS(-), AH-C3

Cervical - Pharyngeal

CVT- HAS(-), AAD- MOAS, I0AS, AH-C3

Cervical - Oral - Pharyngeal

AAD- OSP- AH-C3

() means negative correlation

Table 7. ltems showing significant correlation each other in normal group in forward head posture

Regions

Items

Cervical - Oral

SN- OPL, Me-C2, CVT- SPT(-), AT- OPL, OSP, NL/PNS-U|,
OAD- NL/PNS-U(-), AAD- Me-C2

Oral - Pharyngeal

Me-C2- PHW, NL/PNS-U(-)- AH.1MP, PHA, PNS-U- HAS, SPT- HAS

Cervical - Pharyngeal

CVT(-)- IOAS, HAS, PHW, AT- PHW, OAD(-)- HAS, PHW, CC- PHW

Cervical - Oral - Pharyngeal

CVT(-)- SPT- HAS

‘(-) means negative correlation

o} AFBBAE, A1BFAAHAT)O] 28
HZHOPL), F742l(0OSP), A7/ A<
ALl ZHNL/PNS-U) #2913 A4 H#AAE B

fow, FAEEH G AFFELAA = AFNF
Agt Aol(PNS-U)7} &I FE7(HAS)Z 9
g A4 aaAE e ATHTable 7). 233 =
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Table 8. ltems showing significant correlation each other in normal group in upward head posture

Regions

Items

Cervical - Oral - Me-C2

SN- OPL, Me-C2, SPT(-), AT- OPL, OSP, OAD- NL/PNS-U(-),

Oral - Pharyngeal

OPL, Me-C2- PHW(-), NL/PNS-U(-)- HAS, AH.LMP, PHA,
PNS-U- SOAS(-), SPT- SOAS(-)

Cervical - Pharyngeal

SN- PHW(-), CVT(-)- HAS, PHW, OAD- PHA, CC- IOAS

Cervical - Oral - Pharyngeal

SN- OPL- PHW(-)

(-) means negative correlation

Table 9. items showing significant correlation each other in normal group in downward head posture

Regions

Items

Cervical - Oral

SN- OPL, Me-C2, CVT(-)- OPL, Me-C2,
AT- OPL, Me-C2, NL/PNS-U, OAD- NL/PNS-U(-)

Oral - Pharyngeal

OPL- IOAS(-), Me-C2(-)- MOAS, IOAS, NL/PNS-U- AH.MP(-)

Cervical - Pharyngeal

SN(-)- MOAS, I0AS, AT- PHA(-), CC- PHW(-)

Cervical - Oral - Pharyngeal

SN- OPL, Me-C2- I0AS(-)

(-) means negative correlation

57 AFFHFELY FABANME Me-
C2Ad7de JAFZE(PHW)O| 723742, 17
F73Atzt, AFTFRACO) T3 /AT A
€ YEhgich Al Zul )RR R4 Mz
ddd FE2 AFBAHACVT), FAFA
(SPT), 3IFEZ(HAS)L.8 AF7AIZH2 v
WA F FEH AR AE YA
BEFFAANS BAFEAFER AP
FEY foF AudA e SNAH ngHE
z}, Me-C27, Q770 A (SPT) 3ol 2w,
T3 e e AFFe TN = aFEAZL I Me
-C27to] Me-C244739] /S E(PHW)Z 974
ABAE JePAAHTable 8). 3B g =53
AFFegEZe FAJA NN = SNAH B3
73 Azl Me-C2A 7o) JIF+ZZ(PHW)H 4%
BAAE B Al Tl S F A 930l A
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2 Ad9d g2 SN7, wdHHAZ(OPL), Me-
C24re] QAEZZ(PHW)SOZ Me-C244t9]
JFZEPHW)L YA 5 353 443
AE JeriAch

FREAA NN A EDS T
F27tel ARBAE SN, AFAAHCVTD),
MAFBAHAT) T3 aFFAZ(OPLIR
Me-C2Z} Atololl A Hol3t Ao FHFAHJS
o, 73 AFYe e AL
(OPL)Z Me-C22te] 19| 3H#-Z7 (I0AS)
I fold JA4BAAE JeERiATHTable 9).
oo nls} AFFeNYE AFY eI EI =
O BAE Bole 2o Aglon AN1AF
ZBAZHAT)Ol AFZFAR(PHA) S G333
£ A A Tl B9zt M2 dTd 5
< SNz}, wEHHZAY Me-C22t 282 7



o] SRIZIA(OAS)CE FUF9 FBREA
(IOAS)2 SNZ, WU Me-C2Zt 3 o4
#HHAE Bt

BAaoA o8 FREAAMC X dHEHA
o FABAE Yeld FEES HWH A3
778 e 327k & SNzto] m ¥ W zHOPL)
9 Me-C22t3}, A1 F74 A 2] aEg Azt
FFEFE~A1EFT ALOAD)E AFAet
A e Abe]ZHNL/PNS-U)}, A|1~27337}
A AAD)E Me-C2Zt3} Ztzh f-9j3 484
& Ve FR-QAFEE §Edde A7
Aot <lF7he] Ate] ZHNL/PNS-U)o| 4 ol A

Table 10. Regression equation(RE) for measuri-
ng pharyngeal space area and
significant correlation between dental
items and cephalometric items n
patient group in natural head posture

Pharyngeal

o |RE= 22.33+ 21.8350AS+ 17.34PHW
space area{mm”)

PWA- OAD(-), OHP, SOAS,
AWA, PWA, TWA- OSP,

We:’ a‘;; PWA, TWA- AH L MP(-),
arch wy ARW- AH 1 MP(-),
ARD- SPT

CN- OSP, MPL(-), Me-C2(-),
NL/PNS_U, CF- OSP,
CD- HAS(-), TLR- AT

Tooth contact

(~) means negative correlation

ety H7ER o Al(AHLMP)SF, |d7e 2
o|(PNS-U)%} F7I(SPT)7} To% AREA
(I0AS)#} z}zt A BAAE Bon, 439
FEe FELoe FFAAHCVT)O) slelF
ZZ3HAS)H 94##AE Yt
AT A ARG A aRBH Y Fo e
FABAE Hole FEL AN A A
FARARZAA Y A 772 0l(0SP)e A&
oA etHUAA ] A](AHLMP)EAM Z+z}
A4ABA LG SABAAE el e QAT
AARLE FUF AREAL Me-C2444e 2
FAEZPHWE o]83ld 4&8 £+ g
(Table 10). Xl &5E F4Z0] 2 A7
A7NY Atelztzt FABAAE, sletyazt
4 Me-C2Z ot e 93#AAE Yehiidch
AT 4 FRAM A QAFFre HAS
A7) A AAYAH A S A& A FEH B
d FEof ALFERAA AN 7Nt AT
My Atelzt, shEERAAANME A1 F7AAL
ztol fojgt M2 B o] AUAHTable 11).
aEHAY e e FAAAE Ro|& g
Fo02 RAFFAA AN E FAFHAH(PWA)
ol A173FAAE A1~274 53 A e, A
Hop A RHA] A7) FA 9, dFE7 o
RAFEA T, 28l FF AL 7 ] 3}o]
7V FRAF AEEAD 24 fod FERA
£ JehIUcHTable 12). Z2HA D A1~27
7t A(AAD)ZLS B#AE HI7kA T2
Al BFA JElg o o] thd Aol E B
of ZARAA AN FREHAF |, Ayl by

Table 11. Regression eguation for measuring of pharyngeal space area in sach head posture in normal

group
PHA(mm?) Regression equation D
NHP 5472 1341 11354+ 31.10MOAS+ 6.72PHW ok
FHP 600.2 1699 551.67+ 25.78MOAS+ 18.2610AS- 4.96NL/PNS-U wokok
UHP 5738 1541 -250.21+ 18.1550AS+ 27.78MOAS+ 12.03HAS ook
DHP 5005 +132.3 560.19+ 12.16S0AS+ 25.63MOAS+ 490HAS~ 583AT ook
w1 p<0.001
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Table 12. items showing significant correlation
with wear facet area. arch width, and
positional difference of first molars in
normal group

Head pbstures Items

PWA, TWA- AT, AAD,
AWA, PWA, TWA- SPT,
ARW- HAS,

ARD- MOAS

Natural(NHP)

AWA, TWA- AAD,
ARD- PHA

AWA, PWA, TWA-~ AAD,
ARW- SOAS(-)

Forward(FHP)

Upward(UHP)

AWA- AAD,

AWA, TWA- CC(-),
PWA, TWA- SOAS(-),
ARD(-)- SN, Me-C2

Dovnward(DHP)

() means negative correlation

Table 13. Items showing significant correlation
with tooth contact items in normal

aroup
Head postures Items
CN- PNS-U, AH.1.MP,
Nat ’ ’
aturalNHP) | pNS-U, AHLMP
Forward(FHP) CN- PNS-U, AHLMP,
CF- PNS-U, AH1MP
CN- PNS-U, AH1MP,
Upward(UHP) CF- PNS-U, AH 1 MP(p<0.07),
CD- SN, TLR- OHP
CN- AT(~), OPL(-), PNS-U,
SOAS(-), AH 1 MP(p<0.06),
CF- SN(-), AT(-), OPL(-),
DownwardDHP) | v o) PNS-U, SOAS(-),
AHLMP, CD- AT(-), SOAS(-),
TLR- SN(-), AH_LMP

(-) means negative correlation
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- ABSTRACT -

Relationship in Shape between Oral and Pharyngeal Structures
and Upper Cervical Spine

Kyung-Sco Han, D.D.S., M.S.D., Ph.D., Byung-Wook Kim, D.D.S.. M.S.D., Ph.D.,
Moon-Gyu Kim, D.D.S.

Dept. of Oral Medicine, College of Dentistry & Wonkwang Dental Research Institute, Wonkwang University

This study was performed to investigate the morphological and positional correaltion between the upper
cervical vertebra, the oral structures and the pharyngeal tissues, and the correlation of these anatornical
structures with dental features, such as teeth wear area and tooth contact status, etc. Seventy patients with
temporornandibular disorders and sixty three dental students without any signs and symptoms in head and neck
region were selected for this study. All they had natural dentition without any fixed and removable prostheses.
Teeth wear area and arch width were measured from the upper dental cast, tooth contact status were observed
by T-Scan system® and four cephaloradiographs were taken from four head postures, namely, natural(NHP),
forward(FHP), upward(UHP), and downward head posture(DHP). 22 cephalometric items were measured on the
films and the data were processed with SAS statistical program. The result of this study were as follows :

1. In normal group, angle of cervical vertebra tangent and of between hard and soft palate were broader in
female subjects than those in male subjects, but distance from subocciput to axis, size of soft palate, and
pharyngeal space width were larger in male subjects.

2. In normal group with natural head posture, the items correlated each others from the three anatomical regions
were distance between first and second vertebra in posterior part, distance from the lingual surface of lower
anterior teeth to anterior surface of soft palate, and distance from the hyoid bone to third vertebra.

3. Three set of items showed significant correlation each other in the four head postures in normal group. First
set was the angle between hard and soft palate and the distance from subocciput to posterior arch of first
vertebra, second set was the distance between first and second vertebra in posterior part and the teeth wear
area, third set was number and force of tooth contact and length of soft palate and distance from anterior
tip of hyoid bone to mandibular plane.

4. There was a tendency that the pharyngeal space area were increased in FHP and in UHP, decreased in DHP
than in NHP in normal group.
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