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Fig. 1. Clinical measurements for upper quarter
posture

VER : Vertical plumb line

A(acromion) : Distance from plum line to
acromion

T(tragus) : Distance from plum line to tragus

S(8CM angle) : Inclination angle of sternoclei~
domastoid muscle to vertical line

E(eye-tragus angle) : Angle between horizontal
plane and eye-tragus line
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Fig. 2. Cephalometric measurements for crani-
ocervical posture

VER : Vertical line perpendicular to floor,

HOR : Horizontal plane parallel to floor

SN angle : sella-nasion angle,

CVT angls : Angle betwesn horizontal plane and
the line through posterosuperior most
point of the odontoid process to
posteroinferior most point of the 4th
cervical vertebral body

Atlas angle : Angle between vertical line and the
line through anteroposterior axis of atlas

Me-C2 angle : Angle between vertical line and
the line through Mentum and anteroin-
ferior most point of the 2nd cervical
vertebral body

Pharyngeal width : Width of pharynx on Me-C2
line

QAD : Distance from subocciput to rearmost
point of atlas

AAD : Distance from rearmost point of atlas to
spinous process of axis
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Table 1. Comparison of mouth opening rangs and upper guarter posture in natural head posture

Patient group Normal group p
male 414 £106 521 £39

Mouth 86 +97 509 £42 | wae
opening(mm) female 379 £93 486 £37
: male 31 £23 17 17

Acromion 22 +21 12 +18 | wx
(mm) female 19 +20 04 £15
male 46 %21 40 *19

Tragus(mtm) 37 21 34 20 NS
fernale 34 £21 23 £16
male 236 £57 241 48

SCM angle 238 £71 241 *47 NS
female 239 +75 242 +44
male 30.7 +938 211 £65

Eye-tragus angle 291 £94 215 +6.3 Rk
female 287 +93 21 *59
male 07 35 04 *21

Cervical angle 02 *38 03 *22 NS
female 0.1 =39 01 £26

* 1 p<0.05, ** 1 p<O01, *ux
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Table 2. Comparison of electromyographic activity in natural head posture(s V)

Patient group Normal group p
male 1758 £58.1 197.0 565

TA 1563 +61.4 1880 *61.1 Aok
female 15613 £615 169.0 669
male 1915 £504 2166 £724

MM 169.7 £68.0 1966 725 ¥
female 1640 =709 1644 £527
male 93 £42 141 £81

SCM 87 151 128 +7.7 Rk
female 86 *53 100 £59
male 41 %31 38 £32

TI 49 131 38 £32 *%
female 51 £31 39 +32

TA : anterior temporalis, MM : superficial masseter,

SCM : stermocleidomastoideus, TI : trapezius insertion
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Table 3. Comparison of cephalometric variables in natural head posture

Patient group Normal group D
male 809 £56 804 50
SN angle 786 45 8.0 51 *
fernale 781 40 794 +52
male 8.7 6.3 848 51
CVT angle 85 164 88 £55 NS
female 854 £64 879 £56
male 778 =77 787 £70
Atlas angle 715 66 717 £74 NS
female 774 £63 758 *£80
male 963 £7.0 943 £52
Occ.pl. angle 962 t57 95,1 *56 NS
female 9.1 54 9.7 6.1
male 1127 53 1103 *6.0
Me-C2 angle 1105 %52 1105 £58 NS
female 1099 5.1 1109 £56
male 128 =38 135 £34
Pharyngeal 119 +35 199 +35  «
width(mm) female 117 £33 117 *34
male 598.0 £1553 5636 1402
Pharyngeal 5215 +1438 5506 £1366 NS
space(mm’) female 5020 +1346 5250 +1280
S male 136 +37 179 £39
Occiput-atlas 129 £35 173 37 wax
distance(mm) female 127 +34 162 £30
- male 104 40 111 £32
Atlas-axis 93 £37 104 £31 =
distance(mm) fernale 90 35 90 +22
; male 372 +334 23 1362
Cervical 37,1 +402 223 £330
curvature(r) female 370 £420 224 +258

%1 p<0.05, #*Ip<0.01, = p<0.00]1, NS :not significant between patients and normal subjects

Table 4. Correlation between upper guarter posture with muscle activity in natural head posture in

patient group

Acromion SCM angle Eye-tragus angle
Anterior temporalis 0.232"/ /-0.480" -0.331"/
Superficial masseter /-0426"

# 1 p<0.05, #x 1 p<001, *» @ p<0.001
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Table 5. Correlation between upper quarter posture with muscle activity in natural head posture in
normal group

Acromion Tragus CROM
Superfical masseter /-0.743"
Trapezius /-0.630° -0.2557/ /-0.254°

normal cervical curvature / reverse curvature
* 1 p<0.05, =+ . p<0.01, *%= : p<0.001

Table 6. Correlation between upper guarter posture with cephalometric variables in natural head
posture in patient group

Mouth opening Tragus CROM
SN angle 0.188°/
Occiput-atlas distance 0.193Y
Pharyngeal space / 0.649"

normal cervical curvature / reverse curvature
%1 p<0.05, *x:p<001, =+ p<0.001

Table 7. Correlation between upper quarter posture with cephalometric variables in natural head
posture in normal group

Mouth . . SCM Eye-tragus
. Acromion Tragus
opening angle angle
CVT angle 0.344"/
Atlas angle 0.243"/
Occiput-atlas distance 0271"/ 0244’/
Atlas-axis distance 0.243+/0.680% 0.262"/
Pharyngeal space 02527 0625

normal cervical curvature / reverse curvature
* 1 p<0.05, #x @ p<001, *ex : p<0.001

AZE o4y A SPEFRAM A SNz 3tA] gskrh. SHRFAM A1 50l ol2E A
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Table 8. Correlation between muscle activity with cephalometric varlables in natural head posture in
patient group

Anterior Superior Sternocleido- .
. i Trapezius
temporalis masseter mastoideus
CVT angle /0661 £0.690"
Me-C2 angle /-05%4"
Occiput-atlas distance /-0.749"
Atlas-axis distance /0.760"

normal cervical curvature / reverse curvature
* 1 p<0.05, #* 1 p<0.01, #k*:p<0.001

Table 9. Correlation between muscle activity with cephalometric variables in natural head posture in
normal group

Anterior Superior Sternocleido- " .
temporalis masseter mastoideus Trapezius
SN angle 0.290"/
Atlas angle 0.268"/
Occpl. angle -0.283"/
Occiput-atlas distance -0.289°/
Atlas-axis distance 0407/ 0434™/ /-0.679"
Pharyngeal space -0.313"/0.788™

normal cervical curvature / reverse curvature
* 1 p<0.05, ** © p<0.01, **= : p<0.001

Table 10. Corrslation between upper quarter
posture with muscle activity in
natural head posture in patient group

Table 11. Correlation between upper quarter
posture with muscle activity in
natural head posture in normal group

- M 3
Acromion SCM angle Eye tr;:\gus outh opening  Tragus
angee Superficial masseter /039"
Antenm." -0.273%/-0.367* Sternocleido- .
temporalis , 0.283"/
mastoideus
upright head / tilted head . .
* 1 p<0.05, **:p<001, **+:p<0.001 Trapezius ~0.376/

upright head / tilted head
* 1 p<0.05, ** : p<0.01, *#x  p<0.001
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Table 12. Correlation between upper quarter posture with cephalometric variables in natural head

posture in patient group

Mouth opening SCM angle CROM
SN angle /0408
Occ.pl. angle -0.224°/
Pharyngeal width -0.252"/
Occiput-atlas distance
Pharyngeal space -0.268"/

#* 1 p<00D, =+ ! p<00L, %= p<0.001

upright head / tilted head

Table 13. Correlation between upper quarter posture with cephalometric variables in natural head

posture in normal group

E —
Mouth opening Tragus ye-iragus
angle
SN angle /0.446° -0.354"/
CVT angle /-0.400 /0.496™
Atlas angle /0.404°
Me-C2 angle -0.310"/
Pharyngeal space 0.328"/
Occi‘put-atlas /0.399"
distance
Atl - i * *
as7axIs 0307/ /0.420
distance

* 1 p<0.05, #* © p<0.01, #+* : p<0.001

upright head / tilted head

Table 14. Correlation between muscle activity with cephalometric variables in natural head posture in

patient group

Anterior Sternocleido- .
. } Trapezius
temporalis mastoideus
Atlas angle /-0.407
Me-C2 angle /-0418

* ! D<O-05. *% I <001

upright head / tilted head
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Table 15. Correlation betwesen musocle activity with cephalometric variables in natural head posture In
normal group

Anterior Superior Sternocleido-

temporalis masseter mastoideus Trapezius
SN angle 0.423"/
Atlas angle -0.296"/
Occ.pl. angle -0.346%/ 0.324%/
Me-C2 angle ~0.289+/ 0.389%/
Occiput-atlas distance -0.533™/
Atlas-axis distance /0.569%%% 0.310/0.418
Pharyngeal space -0.350"/

upright head / tilted head
# 0 p<0.05, % 1 p<0.01, #== 1 p<0.001

Table 16. Mean value of slectromyographic activity in each head posture in normal group (2 V)

NHP FHP UHP DHP P
A male 197.0 +565 1981 +578 196.2 =585 1986 £576 N
5
fermnale 169.0 1669 1707 £67.1 177.3 £69.0 1755 +678
M male 2166 724 2203 +720 2245 1769 2102 £71.0 NS
female 1544 £527 157.1 £50.1 1619 +51.1 152.3 £53.1
male 141 £81 123 £11.1 126 *96 174 *102
SCM ook
female 100 £59 86 £62 108 £65 123 £73
male 38 +32 38 25 31 £22 35 +24
TI g NS
female 39 +32 40 +35 33 £26 39 £30

# 1 p<0.05, #+:p<00], =*=:p<0.001, NS not significant

Table 17. Carrelation of electromyographic activity between head postures in normal group

FHP

UHP

DHP

0950™ / 0.912™

0.944%%% / 091 7%+

0.915%#x / 0.915%%*

NP 0.788™ / 0591 0.842%x% / (.529%x+ 0.929wxx / (,63] x4
FLP 0.950%xx / 0.927%xx 0.938kxx / 0.910%4+

0.863wxx / (.724%x% 0.77%xx / 74Tk
UHP 0.940%% / 0.932x%x

0.882+xx / (.GA]#*x

* 1 p<0.05, == ¢ p<0.01, = 0 p<0.001
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Table 18. Regrassion equation relate to sletromyographic activity in normal group (x V)

Male Female p

FHP 840+0.96TA in NHP 842+096TA in NHP ok

TA UHP 6.15+0.97TA in NHP 8934+1.00TA in NHP Hhk
DHP 19.28+091TA in NHP 13.92+0.96TA in NHP ok

FHP 37.15+0.89MM in NHP 24.34+0.86MM in NHF sk

MM UHP 16.69+0.96MM in NHP 27.33+0.87MM in NHP Kook
DHP 18.72+0.88MM in NHP 1359+0.90MM in NHP 4%

FHP -2.55+1.055CM in NHP -0.67+0.925CM in NHP ook

SCM UHP -243+1.075CM in NHP 3.86+0.695CM in NHP Hkx
DHP 063+1.195CM in NHP 1.90+1.035CM in NHP ook

FHP 2.35+0.37TI in NHP 0.69+0.84T1 in NHP Kok

TI UHP 1.80+0.35TI in NHP 1.36+0.48TI in NHP ok

DHP 1.91+0431T in NHP 1.20+0.7011 in NHP ok

* 1 p<0.05, #* 1 p<0.0l,

Table 19. Comparison of value of cephalometric variables by head posturein normal group

w1 p<0.001

NHP FHP UHP DHP D
SN angle 800 +51 716 49 673 4.7 93.7 £56 kk
CVT angle &8 *55 8L5 +69 906 €72 763 +67 o
Atlas angle 777 74 747 £9.7 633 6.2 25 +£70 il
Occlusal plane angle 9.1 *56 885 £5.0 838 55 1087 £79 ok
Me-C2 angle 1105 *58 1011 £58 975 £62 1266 +65 o
Pparyngeal 129 +35 169 +47 151 £39 122 #30 s
width(mm)
Pharyngefl 5506 +1366 6002 1608 5738 +154.1 5005 £132.3 o
space{mm®)
Qcc1put—atlas 173 £37 133 £40 151 £39 168 t38 ook
distance(mm)
.Atals-aXIS 104 £31 83 +27 98 £38 157 +143 sk
distance(mm)
Cervical 223 +330 365 216 345 183 50 =584 *k%
curvature(r)
* 1 p<0.05, #* 1 p<0.01, w1 p<0.00]
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Table 20. Correlation of cephalometric variables between head postures in normal group

FHr

UHP

DHP

0489™ / 0503™
0561™ / 0.719™

FHP

0.563%xx / 0.525%w*
0.578%xx / (.781%xx

0.661%** / 0.610%kx
0.75dw*x / 0.882%x%

0.513%x% / 0627k
0.643xxx / 0.735%8%

0.602+%% / 0.581%%%
0.7404xx / (.762%%%

0.590%%% / 0.579+%+*
0.636%x% / (. 769%4*

* 1 p<0.05, #* : p<0.0], #* : p<0.001

CVT / Pharyngeal width
Occiput-atlas distance/ Pharyngeal space

Table 21. Regression equation related to cephalometric variables In normal group

Male p Female p

FHP 2241+063CVT in NHP Hokok 4255+0.45CVT in NHP *

CcvT UHP 20.79+0.81CVT in NHP Lkl 35.22+064CVT in NHP o

DHP 13.98+0.73CVT in NHP Rk 3068+052CVT in NHP *

FHP 9.66+058PW in NH o 8.00+0.63PW in NHP ok

Pharyngeal width UHP 7.65+0.58PW in NHP ok 9.00+0.43PW in NHP ok
DHP 6.74+0.42PW in NHP okk 3.35+0,72PW in NHP ok

FHP 376+0.550AD in NHP ok 0.11+0.800AD in NHP Hokok

eS| uRp | 4%6+0600AD in NEP | 56840520AD in NHP | =
DHP 7.12+0.560AD in NHP . ok 1.20+0.930AD in NHP ok

FHP 82.43+0.98PS in NHP ok 242.11+057PS in NHP wER

Pharyngeal space UHP 75.13+0.94PS in NHP ok 184.11+0.64PS in NHP *kk
DHP 75.95+0.78PS in NHP Hokk 193.46+0.54PS in NHP o

* 1 p<0.05, ** : p<0.01, #*x 1 p<0,001

o ShgERAAe A3
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Table 22. Correlation betwesn cephalometric variables with change of head posture in normal group

APharyngeal width

AQcciput-Atlas distance APharyngeal space

4CVT -0.446™" /-0.310"
APharyngeal width

A 0Occiput-atlas distance

0449 / (.352%%
=0.433wkx /~(.382%*

=0.287x / ~0.317+

0.656%*% / (0,558%**
/ 0.383%x

NHP-FHP / NHP-UHP
/ NHP-DHP

# 1 <005, #x:p<0.01, *++:p<0.001, NS :not significant
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-ABSTRACT-

Changes of Muscle Activity and Cephalometric Variables Related to Head Posture

Byung-Wook Kim, D.D.S.. M.S.D.. Kyung-Soo Han, D.D.8.. M.8.D., Ph.D.

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

This study was performed to investigate the factors affecting muscle activity and cephalometric variables
according to change of head postures. For this study, 150 patients with temporomandibular disorders and 80
dental students without any signs and symptoms of temporomandibular disorders were selected as the patients
group and as the normal group, respectively. Head position to body-midline in frontal plane and upper quarter
posture to body plumb line in sagittal plane were observed clinically and electromyographic(EMG) activity of
anterior ternporalis, masseter, sternocleidomastoideus, and trapezius on clenching were recorded with BioEMG®
in four head postures, which were natural head posture(NHP), forward head posture(FHP), 20° upward head
posture(UHP), and 20° downward head posture(DHP).

Cephaloradiographs were also taken in the same head postures as in EMG taking, but that was taken only
in NHP for the patient group. Cephalometric variables measured were SN angle, CVT angle, atlas inclination
angle, occlusal plane angle, Me-C2 angle, pharyngeal width, occiput~axis distance, area of pharyngeal space,
and cervical curvature. The data were analyzed by SAS statistical program. The results of this study were as
follows :

1. Between the patient and the normal group, there were significant difference in distance from plumb line to
acromion, eye-tragus angle, electromyographic activity of the four muscles, and cephalometric variables of
linear measurement.

2. There was no consistent pattern of correlation between upper quarter posture, EMG activity and
cephalometric vaniables in any case without relation to cervical curvature and head position in frontal plane.

3. Sternocleidomastoid muscle only showed variation of electromyographic activty with changes of head
postures, but all the muscles did show correlation with head postures.

4, All the cephalometric variables measured in this study showed difference of mean value by head posture, and
CVT angle, pharyngeal width, occiput-atlas distance, and area of pharyngeal space showed correlation
between these variables with change from NHP to FHP, and from NHP to UHP.
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