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2 231E 7l8 $Ee 53 298 & QoY
A 9dZ 7Fe He M E3 9902 A
AAEFIG A H FoE FYY, &4, 28
I #HEE A o o]etEY], o| o], YEAET]
59 obgdol AR AR A, 0% B4R
AA o ¥ delz FRALAA (forward head
posture, FHP)7} it} FRAMAA & A F7t3e
W3l TR o, %E ojzold] HdA T3
t&o] &5t @At & ¢ v EF YA
’-‘}741 ool
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"J‘°H9]r o] i T/ A A=Y A 1745

A717} 22 @ha 892, Gonzalez 52 -‘=r7H6}9}
71540 E 28R A nET #Ho] Utk 3 en,
Watson 2 F2& 7Hd 2ol 2384 g
o v& FRAWAAL WEsF Bdttn dgoy
ool W8] Hackney$2& A4 JaulAeat
7t FRALRAANY ¥ Afo)zt gk Tt
e AW FHe IWAR-E Hole Fi
AR TR g B 4 gon®
Oz s ¥R 55 4 S84 9 7"‘“1"1“’“ oj2
= 04%%& YEhiA %4‘4’

FRANRAAZ Q1% < H&dtn 2T E
%ZM]E oA ¥ 5}7] -r1?5ﬂ AA FF A
ulE = &% a2 Rocabado™ 2] 6x6 2130
slch, o] X2 el P RAF SR AFAAE
% TE F53} 44 (axial extension of cervical
spine, or suboccipital stretch)2 FHAWAAZ <
F AAFE 28EY WAL 54N E Hid
7] 93t A HE LEC R AAHA A 244
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HaH, sds, HE

(body plumb line)& el W& 7 Fdo A e
2 AN o AR} AEE 28529 vF4EHY
Hg3-E 72N 7A Ao

£ d7e $uE FAEAAY g9 ool b
T35 49 d4g Y3 STl @Al A
AEn e AFAAEFA T FREAA (tuck
posture)7} 2AA TR 24 &} oJw j Zlo] & Ko & A
B AR FERA L #d AR 9 FES 84
9] §4, 281 ERFHMAAL ASE B8 =4
39, L ARE FAA] A9} vt adel A
43 A58 BH3jed 5HL -‘f*:ﬂﬂ Al = 3l e},

O, S0l L
1. S-10HA

A SdE FAa2 o AT A
398 (2167, oizt 23, HEAY 224 * 9440)S
BATL R sta, XAt AFEA AAAZE
d, WS (A 20, A7 14, HaHEH 267
* 434 BT 3o & 72 AYsyh
ol BFe HAAS] gle 13 e, i
AR B A A7) A B AP F FAE
ATt

2. Ol

ATE A8l AAE F 79 FRAAE HA o
A7 ARABN ADA, SR Aske A
A F 2 AA (Natural Head Posture, NHP)$} & 4ol A
258t g o A FAF-FAY A4LE Y8 A
HEe Adusd $FLYY 23S Ad FF
217 (suboccipital stretch)oll 2% FHAAH, & &5
8t A ARA (tuck posture)©] 2Tk

ALA F-F-2bA o] A = HEEIA Q] Afol] gb-& AR Al
Mo| B & A GHE 718 QA=A CROM®
(Cervical-Range-of-Motion, Performance attain-
ment, St. Paul, USA)& F5-9 F&sln F53-9 Al
w3, AFEY A& FAGE FHR A
t}. oju} Al RGN TR A 2F) 3
A4EAd Jebd #3A e ¥ g, ANER
of 98 vehd 2R &9 FE Tl §4
Ao o] gt o] fARHA AFHAANM e

FEOR 71god ERAA e ¢ @&, HAEe
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2 7]&07 FRAAE 59 #S FHsYTh
F58 AFAMAE AQFRAA NG NS &
APEA QEE AXE €Y FAF(e]F) &
¥ 7 & F AYE JHe Aol FRAME,
go] 7|z B-9o 2R g} FFE7}F A%
A Aot AAFFEAA A G vl 2 T8 Al
AAAANME AdAn AFHS FRAANE £33
et
CROME o| &8 FHaAA e &3%F Y3 A4
M A F AEFT E w2 g, 18z A
RIZ: FARETY 52 A g 284
23899 A4 o]4¥® AHlE BioEMG®
(Bioresearch Inc., Milwaukee, USA)o| ™, A&H A
=2 two-head no-gel electrode® A4 A o u}
2} 2} 259 AFE F o F&Asa 2 Jetdd
o} 2849 33 4zte] SRAA VL A E F
71849 g o &3H e SFE = wveldh
o2 247te] FRAA A B et FRF
R AAR S 95T SRFREAMAAZAG
A A 5 ¢FAM N dxgEor &
A 74 Atz Sella—nasion  angle), Al 17 &7 Apzt
(Atlas angle), 8tetolf-atd oA A 24 FAe] HA
P o2& -7 3 A ZH(Mentonium-C2
angle) F 37} &g, £ A dajA e A 275 A
719 3 PANA A 47354 HFPLA
ol2w Ao o3 o|FolA A F7AALZHCervical
vertebra tangent angle, CVT angle) & 17} 328,
ada ARgEoiEe FFANA A 135 3%
9] AFTAE A A 28F FHE ) 7o
o2z AHE A FFE Iy AFEALY
(Occiput-atlas ~ distance)®}  3H-7 2 (Atlas-axis
distance) 2, ZL8]31 317 F FAHE o) FE Ao
AFEE Ag W9 AZE A5FTHE(Pharyngeal
width) &.2 ¥ 3/ 3§25 AZ34cH(Fig. 1).
229 AR SPSS YES& BAZZYE of
£-3ted ZAE, 3T E2 -3 Pearson 43
AZE ol &3t vlm, BN

M. A

AR BAre] AGFEAA(NHP) = A1H 5
A A (plumb line)ol] thal Furo & 58° 718 AAE
AAE Fstg ot F5381 AR (tuck posture)el]
Me Ao 05 714 239 AAE o] AHA
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Fig. 1. Variables measurad on cephaloradiograph
SN : Bella-nasion angle
AT @ Atlas angle
Me-C2 : Mentonlum-C2 angle
CVT : Cervical vertebra tangent angle
OAD : Occiput-atlas distance
AAD : Atlas~axls distance
PHW . Pharyngeal width

o] wWizle] we} 63°9] FEIHHEF] LAYHADG
(Table 1). ©¢t FAIA ARTAME AAFRA
A AAFAA) 8 o 21° 71 NAH
A E Ha ot F55 A M E Aoz
41° 7V 239 AAE Heto] A9 Hale) whe
6.2°¢] F-5-3) A #o] FAE AcHTable 2). oJuf} AF
Ay FRAAE S AT BE oA
nlekabA &0z AR AL HPow FTs
Ao mE 244 e Mahe et gsich AlAE
A FRAA B8 Au B gAEH AT 7
Aol BAALZ foldtg o, AAFTEAA S} F
T3t AR 2ol Falqo] H g vjE F
o2 o2 AdE FRANE At UK Table
0}

Zt oA A&FE 2 FHARED 281 &
B AR 2L Y SRAAME Y 4
£ fA e ZHAA EFF A7) wFo 2E
Ao £EL m$ Bt QA2 ADFFAA A
E 8ATH TS FEOIH 09 ~ 15uVE, 35

Table 1. Head position in the saglttal and in the
frontal plane in patlents (° )

Posture
k
Plane NHP Tuck posture p
Sagittal b8 + 38 -05 + 32 *kk
Frontal 04 25 -05 %27 NS
-+ head flexion in relation to body plumb line in the
sagittal plane
- * side bending to left in relation to midsagittal line in the
frontal plane

+#+ | Difference between NHP and tuck posture is
significant at the 0.001 level

Table 2. Head positlon in the sagittal and in the
frontal plane in normal sublects (° )

Posture
Plane NHP Tuck posture p
Sagittal 21 £ 45 -41 * 47 Kok
Frontal -05 + 22 -02 + 24 NS

** | Difference between NHP and tuck posture is
significant at the 0.001 level

Table 3. EMG activity of masticatory and cervical
muscles in patients V)

Muscle . NHP Tuck posture P
?‘nateri;ralis 15 £ 09 19 £ 20 NS
mal 12 £ 06 13 £08 NS
Upper Trapezius 15 * 09 18 £ 10 NS
iﬁ:’;ﬁi"“ L1£05 23+19

sk o Difference between NHP and tuck posture is
significant at the 0.001 level

& AR = 1.0 ~ 230VE JeEh)o] T2t
o 28Aztole AAEA FdrHTable 3, 4). 28
w7t T A B SR 7t 289 wek
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Table 4. EMG activity of masticatory and cervical
muscles In normal subjects (LV)

Muscle Pustum NHP Tuck posture .p
?ne:snpoo;hs 15 = 06 18 + 12 NS
ﬁg&ﬂ 12 £ 06 10 + 04 NS
ITJ‘ll?:[:zius 1305 1605 -
if;‘o‘;‘;ﬁ‘j"‘ 09 £04 16%16 =

* | Difference between NHP and tuck posture is
significant at the 0.0 level

#++ : Difference between NHP and tuck posture is
significant at the 0.001 level

Table 5. Craniocervical measurements on cephalo-
radiograph in patients

Table 6. Craniocervical measurements on cephalo-
radiograph in normal sublects

Posture
Ttemn NHP Tuck posture  p
Sella-nasion 00 +48 &6 £ 52 e
angle( °)
Atlas angle( °) 799 + 63 34 + 62 ok
MentumC2 1100 4 61 1190 + 67 s
angle( °)
CVT angle( ) 841 = 63 840 £ 70 NS
Occiput-atlas + .
distance(mm) 139 £ 25 153 £ 30 *kk
Atlas-Axis
+ +
distance(mm) 104 £ 37 127 £ 46 ook
. eal 120 £ 33 122 + 33 NS
width(rmim)

Posture

ltein § NHP Tuck posture p
Sella-nasion 797 £ 35 837 £ 42w
angle( °)
Atlas angle( °) 797 = 58 09 * 6.1 NS
Mentum-CZ 1106 4 50 1179 £ 52w
angle( °)
CVT angle( %) 86 * 57 889 * 66 ok
Occiput-atlas + n
distance(mm) 140 £ 25 150 £ 27 KKK
Atlas-Axis

+ +
distance(mm) 105 + 45 125 * 42 *okok
Pharyngeal + +
width(mm) 117 * 44 11.1 = 28 NS

#+% . Difference between NHP and tuck posture is
significant at the 0.001 level

249 xolg Bo] AFZANE Rol7t g W
H AFEE Aolg BHAH F, ATANE FAF
&9 Aol aA Fheln AT F4
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#xx | Difference between NHP and tuck posture is
significant at the 0.001 level

Table 7. ltems showing dlfference between patlents
and normal subjectsl

Group . Normal
k Patients subjects P

Sagittal position

in NHP 58 £ 38 21 % 45 ook

Sagittal position

05 %32 41 %4
in Tuck posture 05 £ 32 -41 + 47 .

Atlas angle

* +
in Tuck postre 00 ¥ 61 844 £ 62

CVT angle

+ +
in Tuck posture 889 + 66 80 =170 ik

* ! Difference between patients and normal subjects is
significant at the 0.05 level

++ . Difference between patients and normal subjects is
significant at the 0.01 level

=+ . Difference between patients and normal subjects is
significant at the 0.001 leve
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Table 8. Correlation betwesen cephalometric varlables in NHP

. . Occiput-atlas Atlas-axis

Atlas angle( °) CVT angle( °) dis (mm) distancetmm)
Sella—na:sxon 10538 /-0429"
angle( °)
Atlas angle( ) /-0.466" -0.418"/-0.440" 0476" /
CVT angle( °) 0.463"/ 0556 546"
Occiput-atlas
distance(mm)

** ; Correlation is significant at the 0.01 level
=%x ! Correlation is significant at the 0.001 level

(patients / normal subjects)

Table 9. Correlation between cephalometric variables in tuck posture

. . QOcciput-atlas Atlas-axis

Atlas angle( ) CVT angle( ) distance(mm) distance(mm)
Sella-nasion 0.328/0.536" /-0.473"
angle( °)
Atlas angle( °) -0.3937/-0616™ -0.4017/ 0.324"/
CVT angle( ) 0503/ 0544™ /0543
Occiput-atlas
distance(mm)

*  Correlation is significant at the 0.05 level
*+ | Correlation is significant at the 0.01 level
w44 | Correlation is significant at the 0.001 level

FEIH REIY EAo] Tt ol FEH
AL 51 B5A 53 A3 g A&%2
I R Aol 2718 e A%E Hyed &3
oM e EFAY HAZL A FAALE {3t
A} 239 9E AT E R 45 F71
H g4 $xEFH Lo E A AL Fo}
$-o@ zto]& Vel

AQFRAA @ ZES AR BUHF Fy
A8 FASHAN 298 SREFIALAAL A A]
AZE FARAARE &AM EATH F4E
5 i i-Ee] dEA FHAA 9 Wsle] WE #
9| Aol & =R} a8y T Tddle Aol
W€ HPel & BAFAME A 1339 +4
Ao E AA 2 (atlas angle)o] AA Q) ¥l &

(patients / normal subjects)

2ol Z VElR] we wh AAFAME A 243
&7 A 4334 E A28 CVTZHEH Ao of
& A FAALZho] A 9] skl mE zlo] & e}
WA FH(Table 5, 6). olo we} o]& FEL& F
7o} 8§ Aol & B A 133 AA AL H 3T
A AA, CVTLL FAEANN ZA 71EHAUTG
(Table 7). o] A& FAg} A4 olls FHAA Q)
Al mE Ao #AdA M2 Aol7t S
< dA & 9ot

Fratdols A 27459 FAE7 o2 FF
3 2 AE e A e 243 ~ 245mme]
o 53 AAAANHE 275 ~ B0mmE FA}
FAAE 3mm, TN E 37Tmm A% F718HY
o}, W AFFNY EL FT EFAA AAo ntE
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HEH, s, HEfH

Aol & HolA gsroey @AM E tha 7hAad
T AY%E 1Yok

FARAA #E FEE e JERAE BHE
A} F7HA] FHAA BFNA Bzbr e A 174
Z7 A3 CVTZro] 3538 A= g 4
#4E AYe A FArdE FAAHAZEN
angle), Al 17337 A2}, 83 CVTZ 2ol #9 %t
AL, 183 CVTE R} 538 32 5 %A
7ol froldk A& Vel Atk (Table 8, 9).

v #

AA AN AT vX = gk s A
A AFA 715gNe] FAolu} ofzt o|zto] &
71 $AE ger dTHch 1 A A4l
A oA Ay o|tE7]|A me] E4o] HHHA
Hl8) ebeiel A Zashs v ok 99 Al &
gL R gEre og BaHRen®Y
L R D T P T PR O L
Z v Y mIEAL WA sika sigo
882 2 E0) PalazziS®e 284 S48y
AN TR A AAAA ] At FHREDH T
Sol ulA e A4S Rudded, FH5529 o
A} £A Huf o|EIA 28] HAYIIR
th Zot9lst FslsiolAl wlL folstA Fvtatach
T etk o] A4S A 2R £ o AA
Aol Wzl FH 422D w2 nXE 9L 3
e} @AM Mwa Zh7 #Eahes Zo) Ya
t}. 4A el BA A ¥ f PalazziS®¥o] Rnd 2
7t ARAANNE GASHA VERITHE #2150
713 BAAG AA A} o] A7) 5ETe] A &)
A& Aale] HeFd oo HaE Be AL T
28 4 e F4L ol =80 2 5 e
RAoltt, wekA shssitha AAAA s dHE A7
A= 4T BN FIS 47 BFsin
ol Al A E71se Tdg el Aol e
s B dpee Adan Ana A4 2 55
AA st #EE o] 71 ol dpHE EA 259
AS2TE o FHRED, 183 2T Ao A
o 2g4¢ AAA AATRAN G FHe A%
(733 230 2@ F58F AR (tuck posture)
A Zzt s EFaeReAE e
2R

2AA 2 dARA dBE TR 4AE
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814 CROM(Cervical-range—of-motion)< ©]-&38}
At CROME ZE42 %A% A7 el7t 3
A AR SEHAEAAEA 2 TR AAsiy, A}
A FBAF7E 084~0959) AHE & 59
ZR7) o, o] V17% FHFo 2N ANE B
AFAG FRAAY A, T8 2HA), 18
I ERFRALAAIIEGA BYE FREAAE 3
& & A

2 A7 AR 484 FRAAQ 58 Al
AAAE AERY AAFANE 4] #=3 A
AL AN A AR AAESH RN $4 o)
A2 A #ZF(mallar bone)# FF (sternum)o] L3
A% oI EE ERE 47 2™ o)A Aol A
F3o @ B3] 229 45 A4S A
ERIHA A3 FHEES AAF ojw A4

& $9o] A AR A 4 A YesT

AAY FAE Qe FLHol &8 F1 7/PEA %
g 7t 2RAor TR AFLEL o)4H
A A FHF YA 7, 0|2 g o] 3A 93
AN e FH-FED0] FRATAA AN 24
X 2R FAAAE A R vgdd.
olgA AudE FHREDLS HAFHQ FRA
AA e FAE $8te] BRI ErHd $Eed
RaE Fo 28AAE A2, ARASZ 94 4
ol7} £ EHA o|¢tEl Au 2 NEHA Hr) T8
AR QA BRI Y fAE Y5t
AR AAFRAA LT FulE Z7tE Y 284
o] Zr&stA drt N FF3 AFAAE AA
AHE(upper quarter)®] Yol 718iA & vhtd Feo)
2315 golvd A AAgmeleta & 4 9l
o}, 28y QA B EFsietddxloA 2
F AEE TFE AR g8 vehte R
F24 59 ¥l dig AL d+E Bavt gl
o] B AFE Al =AU,

FATolA Vb AlGEAY e TR Ad
AFe] o 6352 AT Aol Ao =
FRAA ML} BEF AN BFolA A gl
HE FHARE S el £ A &
e AAFEAA A AR Y Az 58
T, AT E 2152 JelgEd, o] de
A5V B1P ZRatg AT -15~05%
U AT 0359 g Zolg Kol oz
A, ot B 715d Aoz FFE AN
¥ CROME o} &g AAAH e Hrle Egolay



5ot MRS FHARAMNY BMGE2 ¥ 522 B0 0lxl=

of a#Z AR el A AR FHFoY £
Aol xe Aol A B2 A2 FHToR
A AL B 3490 g AT 5 AU
Ao adstRed mey & A9 FHAd o9
AIAEE 9T $ oz B

AEAY EFAe §ATT AT Toll Ao}
A E=3 FHEAA ] ¥zt wtE o7} glof
BA BE7} B AR Q2§ 83 ot &u}
27 g 71 Aoz AL ek ge)
Fell F=8lE & 71ehA FRAY Ee WA=t
75 o]de] o slEiAle FHHE A
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T E7en A9 AFH(midine)? dAHE Fut
& FRAAE fA SRk & A7e g2 2¥us
ZAE AV AR E FL2 BA FRAA
7} 23819 BATAN B Re2 veht 1 ANE
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8 gtz & 4 A 2388 Fxe Xl &
Az FHAFEIIA AT F, AAFEA
Aol vl& FEe AFAA AN FHREZY 2"
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2 AAEEE FHRED URE v TAHE 4
#g Bl v AL L FAREST sB20) U
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9] A% ASFD 344V, 2 25V, FHRES
25uV, 281 $ETL 46uVE BF 2 d79 A
ol ]3] Fkow AFEANE 22 204V, 200V,
18VyV 181 34uVE 2% 2 d7ET) B9
ojo] wet & Aol M| & A ¢ Z&Aoleta 3}
A%k AU A FE 28 ddiME F=5 Gt
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olEd 2 ALHo] AAFEAA AN F5)
ABANZE |98 F 5AF TEAZE JA o @
A N15=%ck. @2 FAEE FE 23uvrt
HTAZ 7188 AL $5° o AAFEAANA

£49 27N @2 FPA oAt o|FA 28
o] ¥A JetdogH FFa gAML e
= HIES 47439 7R FAdte B 285
o R=F 2L3E 78K @ AHAQ FAFAA
dg FHE 5 3Utt

SR EHEAMAAIA A AZE FEEAM e
W 4#E APE T AR R S
Fo] Mslslg ot ATl E Al 133 A
Zto], Ao AE CVTZe] WekA] @& Aoz v
Ebset. ©RA] Ea) 9o S50 ezl g <
& 353 AAAA e FATAN e T2 A5 4
Aol 8, AT e F2 FRe AGHA o
3 4" e 38 & Ut AT dHe
guigle RoezA @xvd FJEE vludse €
2 Ao BT 94 93 24 Yehe 2
HE olf et B B8] € 5 vk 23y o]
o} Zo] T F BE ojx 3 9] ¥ FE 9
Adte B Ad+9 AF= Roca-
bado™e] F531 AR Feld wad 2o
& T55 AFGANE AT AR Y4 += Sl
oluf FRsANA A 23 FEd olB2e Afe F£
RN foeA Frretded ol 2RE FFs
%08 A 174333 F5I F3dste B &8
o] ol AL A A&AQ +4 U GHoT
AF ABFS TR FFETL 4% 4
AztE At

opR et e 2 SRERUAING 4 AFA e 4
HHAE £ A AT FATY FeHIE A
2 AolatA gt FRAA ] Mok BFeta &
A9 it vBlud d#HoT e §F ot
Ao AE ARE & 7 Ao, oo nje} FF
de B A Ede dlde] 7bgsA HAths Fel
£ A7 9gnge At & ¢ Ut F39 4
TN e FAFAAE AMAM 7} E5-81e7gel 2
437} oW FHo] QR i 4 899 F4
o3 A& =AY aU) sivkn AAEHII

V.2 B8

Zsstepgolda 3993 Avhety 3498 ol
o do FFe LTl FARAAG B
g4 A 9Fe 2] Aol & A7E A
Potgch AAFRAAS FFo AFRANA T8
of #248 HAAEACROME o83kl Fo)
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-ABSTRACT-

Effects of Suboccipital Stretch on the Head and Neck Posture and the Electromyographic
Activity of the Sternocleidomastoideus and the Upper Trapezius

Chang-Hyun Kim, D.D.S.. Kyung-Soo Han, D.D.8. . M.8.D..Ph.D., Tae-Yeon Hyun, D.D.8. M.8.D.

Dept. of Oral Medicine, Workwang University School of Dentistry,
and Wonkwang Dental Research Institute

This study was performed to investigate the effect of suboccipital stretch on the head and neck posture and the
electromyographic(EMG) activity of some cervical muscles. For this study, 39 patients with temporomandibular
disorders(TMD) and 34 dental students without any signs and symptoms in the masticatory system were selected as the
patients group and as the normal group, respectively. Head position by goniometer CROM®(Performance attainment, St.
Paul, USA), EMG activity by BioEMG®(Bioresearch Inc, Milwaukee, USA), and craniocervical posture by
cephaloradiography were observed in both natural head posture(NHP) and head posture with suboccipital stretch(tuck
posture) abtained from slight posteroinferior finger pressure on the chin. Variables measured on the cephaloradiograph
were SN angle, atlas angle, CVT angle, occiput-atlas and atlas-axis distance, and pharyngeal width.

The data obtained were analysed by SPSS windows program and the results of this study were as follows :

1. In the sagittal plane, degree of anterior rotation of the head by suboccipital stretch was 6.3 in the patients group, and
6.2 in the normal group, respectively. So there was no significant difference between the two groups for degree of
anterior rotation, but the position of the head in the patients group were more posteriorly extended than in the normal
group in both NHP and tuck posture.

2. EMG activity of the stemocleidomastoideus in the patients group, and that of the upper trapezius and the
sternocleidomastoideus in the normal group were increased by suboccipital stretch. The range of EMG activity,
however, in these cervical muscles were 1.6 ~2.3uV.

3. Cephalometric variables such as SN angle, atlas angle, CVT angle, occiput-atlas and atlas-axis distance except
pharyngeal width were generally increased by suboccipital stretch. There was some difference, however, in results
hetween the two groups. Atlas angle was not changed in the patients group whereas CV'T angle was not changed in
the normal group.

4. The distance from subocciput to spinous process of axis was significantly increased as much as 3.0mm in the patients
group, and 3.7mm in the normal group by suboccipital stretch.
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