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Fig. 1. Upright head posture(NHP) with Cervical
Range Of Motion (CROM) instrument
indlcating zero degree

Fig. 2. Upward head posture(UHP) with CROM
instrument indicating 30 degrees

199), AEA Fddw ¥y 4 3098 (groupll,
32t 139, 92 179), B84 #EdE 84 308
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Fig. 4. Forward head posture with forward head
arm and vertebra locator

Fig. 5. Jaw tracker at upright head posture (NHP)
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Fig. 6. Jaw tracker at 30 degrees upward head
posture (UHP)

Fig. 7. Jaw tracker at 30 degrees downward head
posture (DHP)



Fig. 8. Jaw tracker at forward head posture(FHP)
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Fig. 9. Raw data showing sequential positional
changes of the mandible
mandibular rotational torque movements
during maximum mouth opening and
closing recorded with Rotate program of
BioEGN
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Fig. 10. Rotatlon of magnet in the frontal plane

Fig. 11. Rotation of magnet in the horizontal plane

TA ZAA7IY AF torqued}d  (rotational

torque) 2}%=(Fig. 11.)

Fig. 10.3%} Fig. 11.¢] veld arch widthe 2z 7)<l
npc} stet Al 210 A8 E nFH AR E o
AR 2339t} arch width7t ¥&e 2o wa}
AFHEY A4 E 9 S9AY HA4%7} 242 3
e 7+ 71919 arch widthE ¥ 3lgth

3. BAA=

A" AEE SASS B4 Zaago Aes
At HaHge sl ANOVARAEAN)e
Tukey THEE| TP L o] &3t £ Ao AL
F955& p<0.050)t}.

m. e+

WA A BAE el 99 2 39 s Al
T2t F7(arch width) ¥l oAl BAGH R
oAzt e A2 UEth(p<0.05)(Table 1).
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Table 1. Demographics and arch width of subjects

o groupl groupll grouplll total patients . control group
No.(male/female) 30(11/19) 30(13/17) 30(12/18) 90(36/54) 30(12/18)
mean age(years) 25131671 26.07£6.05 30471022 21.22+166 24571136
arch width(mn) 4428+241 4450+153 MUBE1H 4454+1.98 470225

Table 2. Change of frontal and horlzontal rotational angles of torque movement according to four head postures
in control group during maximum mouth opening. lateral excursion and protrusion

mean value in lateral.c ¢

mouth ing excursion to left and. right protrusion
opent sides
frontal 563 7.72 092
NEP angle(deg.) +241 +2.03 +051
horizontal 498 2.54 0.87
angle(deg.) +268 +143 +0.39
frontal 6.81 7.36 095
URP angle(deg.) +254 +1.77 +0.52
horizontal 6.02 2.06 093
angle(deg.) +£2.89 *115 +043
frontal 447 7.73 1.10
DHP angle(deg.) +186 +214 +0.49
horizontal 373 2.92 093
angle(deg.) +218 +156 +059
frontal 463 7.44 128
_— angle(deg.) +1.85 +204 1065
horizontal 408 2.48 0.79
angle(deg.) 207 L1 +0.38
frontal UHP-FHP,
- angle(deg) UHP-DHP NS NS
p A
horizontal UHP-FHF, g
angle(deg.) UHP-DHP DHP-UHP, NS

NS : not significant

torque 3| A F&Fe] ¥alg B A HANTE
FA AR FRAA(UHP)oA ) A5Fdd 2 53Hd
4 HAGTs} SFRAA(DHP) € FEAEAA
(FHP)o A o] AT ¥ #3Hd A4 zR) 3]
o, F¢ SW-EFA HAEFR Y HmoMe LT
Kzl xe] aHHd (AT} SPEFR-RA o
A9 HEY ALz} @8 Z3icH(Table 2).
AEAN A B9 (group [ AM e o]§E
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% Ho|@Foze] FYEFA FATYFFAA R F
FARAA A FHEY HALGE A5
A(NHP)IA 9 34 3AZ=Re) 3cH(Table
).

A5 #4499 B9 (groupIAAE Hoh7A
TEEA FRAYAANMY 9y HAG=s}
S FRAA M e FHEY BA4ER Flon,
ol@Fo 2 FYEFA FRAGAA NN Y £
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Table 3. Change of frontal and horizontal rotational angles of torque movement according to four head postures
In patients group | during maximum mouth opening, lateral excursion and protrusion

mxmmnmm lateral excursion to the lateral excursion to. the ion::

opening affected ‘side ~ non-affected side
p | ontal angle(deg.) 4455203 623256 694+228 148108
horizontal angle(deg.) 389203 154106 186111 1124065
g ontal angle(deg) 551%249 681260 753+0.04 133+1.08
horizontal angle(deg.) 487221 209%123 248+128 1204082
ppp | Trontal angle(Ceg) 544£2.32 691242 T67£229 136096
horizontal angle(deg.) ATT£230 257£115 2RE117 108059
| _ontal angle(deg) 570%2.44 719%248 TR*264 156114
horizontal angle(deg.) 512424 2545120 297%145 1104054
frontal angle(deg. NS NS NS NS
p(<005)  horizontal angle(deg.) NS gﬁ:mm? gﬁ:ﬁ% NS

NS : not significant

Table 4. Change of frontal and horizontal rotational angles of torque movement according to four head postures
in patients group Il during maximum mouth opening, lateral excursion and protrusion

maximium mouth lateral excursion to the - lateral excursion to the

‘opening affected: side non-~affected side !
NHP frontal angle(deg.) 136072 935+1.36 641+1.46 1.52+0.72
horizontal angle(deg.) 6141193 3247104 1.91£0.88 . 1991075
ULP frontal angle(deg.) 1.27£069 9241123 6.35x1.70 1.70£0.69
horizontal angle(deg.) 6.09x+2.22 2751126 168+0.92 20308
DEP frontal angle(deg.) 145%0.78 898L1.74 641182 1.62+0.70
horizontal angle(deg.) 590+2.36 316+1.24 1951146 2.07+0.83
FHP frontal angle(deg.) 1441081 994+1.23 7781117 1.55+0.69
horizontal angle(deg.) 7.33+1.80 361+1.10 271X0.77 169£0.85
NHP-FHP,
frontal angle(deg.) NS NS DHP-FHP, NS
UHP-FHP
p(<0.05)
NHP-FHP,
horizontal angle(deg.) FHP-DHF, FHP-UHP DHP-FHP, NS
UHP-FHP

NS ! not significant
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B4 HAZLE7} FFRAA NG AL 3H
AR g1, volgZo o] HWEFA FRLAY
AR e AFAS D ¢HEY Azt s} v
A A AN F AGFERA, T R ST RAA ¢
Ao AFHY 9 +HEY A4 ERG ZoH(Table
4).

34 $EA 8T (grouplhl M= o] 744 shet
% 2FAA FAE AATY RAG Ao)7} A
9 tHTable 5). & ARNT-LEA HFFERA o
Ao FHUG HHZ =7 A A A & F51A
WA, B 2 epERAA oA HRg A
AR Agton, o|@#SE 9 Hloj@Fo e Eit
TEN FRARAA AN FHEY P42}
W2 A 2 F AGFEAA, A R TR
dxe eHAY HAZEEY D2, AEEFA 7
PRGN $HRY FAT s YT
AR PEFEAA NS FHEY SdgER
ZAtH(Table 5).

AYFRAA A St FA HETH A #AT
7o} 3ot torque HAFTHFY Aol E BAY A
O3t Ao HuATEEA 2T AFUd
AL A GATe] AFAY AL
it} Zlon, 384 BAYR A9TY AFUA 3

ALFAT7 vFEA AAAE HYTe AFuy
IALFAEE F 3, H BN BEYH W7
FHNG FALELE AEY DS AT
1 H4 #RARTY PR dALFd g
ZtHTable 6). &3 o|@&o 2o ZUEFAl v A
A fEde 9T ASEA 2 £EHy HA
e 2 € A8 #d9n AgE A
FU4 9 FHEAY A ¢ELmR Fom, bo]
oo EWEEA HAEA AHdR AYEY
AFHY gAEF4Tr dage] AFHAY A
FAzsc Zgtony niFEA FAYH e T
FHAEY PHLFTA= HEA BHLD HY T
FHAAL HALELERT ArH(Table 6). £3 A
HEEA 2o AFEY AL ELE AEA
9 HPEA #Edd A7 AFAR A EE
Zte W} Zgkon vjFEA FEYR AT &
PEd AL EE JE] dddH A9E 2
HaA 8T SHAAY AR 3
o dazFe FHUA JALFTLEE vHEA
AT AT 2 =HYPY BEARTS Ay
HAEEAEET ZAgich(Table 6). £F Al 81T
oA o|@Fo 2o 2EI Ho|@Eo e 2
+F 319 3% torque A AEFFE vl § A3, v

Table 5. Change of frontal and horizontal rotatlonal angles of torque movement according to four head
postures in patients group Il during maximum mouth opening, lateral excursion and protrusion

meximum mouth  lateral excursion to the lateral excursion to the

apening affected side non-affected side  PrOTUSon
frontal angle(deg.) 1.73£1.26 923%161 744%1.71 1252066
NP horizontal angle(deg.) 391107 305084 2.19%061 1.31£060
UBP frontal angle(deg.) 1.70+1.30 890%1.78 7251190 1272065
horizontal angle(deg.) 5641161 27811407 1.85+0.87 1.35£0.70
frontal angle(deg.) 1.63£1.00 880+1.96 7234198 1.35%0.75
DHP horizontal angle(deg.) 546+1.70 2.88£0.96 1.89+0.90 1421072
FHP frontal angle(deg.) 1.84+1.32 910+1.72 752£1.78 1.29%0.66
horizontal angle(deg.) 579156 403+1.00 2851084 1.89+0.74
frontal angle(deg.) NS NS NS NS
p(<0.05) - NHP-UHP, FHP-UHP, FHP-UHP, FHP-UHP
horizontal angle(deg.) NHP-FHF, FHP-DHP, FHP-DHP, FHP-NHI;
NHP-DHP FHP-NHP FHP-NHP

NS : not significant
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Table 6. Comparison of frontal and horlzontal rotatlonal angles of torque movement among patients group |,
It il and controt group in upright head posture(NHP) during maximum mouth opening, lateral excursion

and protrusion

maximum mouth lateral excursion lateral excursion

protrusion

opening to th.e to the pon“affected ) p(<0.05)
()] affected side(A) side(N)

frontal angle(deg.) 4451203 6.2312.56 6941228 1.48£1.08 NS
groupl horizontal angle(deg.) 389+2.03 1541+1.06 1861111 1122065 NS
grougll frontal angle(deg.) 1.36+0.72 9.35+1.36 6411146 152+0.72 A-N

harizontal angle(deg.) 614193 324104 1911038 1.99+0.75 A-N
grouplll frontal angle(deg.) 1.73+1.26 923%161 744%171 1.25£0.66 A-N

horizontal angle(deg.) 397107 3051084 2191061 1.31+0.60 A-N
control frontal angle(deg.) 5631242 7.72£2.03 7721203 0921051

horizontal angle(deg.) 498+268 2541143 2541143 087039

frontal angle(deg.) C1 C;_I}i C-I, I-1I, C-11, C-I, C-I, C-II
p(<0.06)

horizontal angle(deg.) =10, -1 I-11, C-II, I-1I, I, Ié—_I]I]Ii C-II,

NS : not significant
C : control group, I : groupl, II : groupll, I : grouplll

AEA 298 A9 9 HPA BAARFAA
AEH 2 $PEY AALTLAE BT} o] f o)
Hlo|g&nur}t & Ao s JehytHTable 6).

V. & 3 13

SRt AN STl & M &3
YAse deos wEdad Adsl Mt 388
SR0l9 ATEEAle dE9Rne] A w3
54 wEdwaso vy By addande 78
Ha itk A5 fdeudde < @4 stet
B5e FLF0l 4o o A7HgA dAAL
2 H9=Eogld wEdde] FREE A2 AT
A BAFE 32 454 $AFSL wisAEg
olef stet-gFe AT ot AT HY T
22 ooy ¥ee] g A%+ Yok AR
A A deig e seabert 8F % B¢l
B do| HHE FHE AL A FFol,
N7z B T34 22 stehw Fele] e wat
ohve ATFAG, vlej@gFoze FWLF AY,

ALEEY A T3 22 dleteF W Wl
A UERAES o2 § Aeist dgsiEw @A
Ao A AR ARF2A ] dg4o] &
A= FFH TE7 A 59 724 e B
7ol FolAlw WA EA7} glon dig
£ #RkEtA A FA ol@Eoz AYE Fkste A
dd FHAE Hole HYPAY FAAPOR Ay
P72 d0P. A 2nsetdan e WA A
g #g 7o) AVIH1 Yo, HP4 B4
Age] G Lo HFHAY BY glo] 2
g% ks B} g,

E5ele o gt Pr18 M e SF8e
#Ae] 548 € Az A, AFxEEH £48
ZAAe g FoRLe AEHY Hrl 8 7E) EF
et dAEY] 23547 Ged] SRaetud
T ZE A 1 A3} A FAF 22 o] AU
We 290 AA Jentng o) § 277} wolx|
2 Stk gy EReeldd e e £33
2ol A4 2 EFA) g 2AE NPT AR
7b o} HEsng B ATFE AgstA =tk
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Aoz 10 HHE AAAH
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o 3320 FARE 8 258 FEEEd 9
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t}. B3] Preiskel® < 757} AAE w) oolE23
FAHETY 2P0 F7isl0) Beke ez
AN dgon, $4%E 2 ARAe
A% dAFl ZkelA shetol Folgetn ¢
©2 49 A$E 2 M el vehdde 7%
Pz gglch

FEE FAFAAY MY £ f¥oz o)
2.9] Ato]7} 4A14E FH AHAA (FHP)7t A&5

2 vk FAEEE e AREE FRAIAAE

AN 3FAee HRToT APAR2HES
ALg3lE e o] Y E§ slete] FEHR ¢S
¢ bsAol wot?, TR ARk FFAH B
e FE I AR AXE € 4, EFE 59
A el 2859 F 23Ho FEE FA%RL
22X dold & Sl 2 SRANAA YA & 5
Hol RAZA £4 9 AMRF e oA wie T
Fo} A 1745019 A7t FAaHE FRIENA
o] A71A Ho] AuA LT ZHRFA e ©E&H
229 AFo] 2P AriHez A&He FS-
A% AAA9 HAwtlordosis)e] Aol vehia
A3-FEA4 29} Adi(shoulder girdle)dl] EES
of7|atm] E¥ we) WNE doA FAR FFo
F7tH 3. S5stetaadel tigh ghute] EvisH ¥
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- ABSTRACT -

Effects of Head Posture on the Rotational Torque Movement of Mandible in
Patients with Temporomandibular Disorders

Hye-Sook Park D.D.8., M.S.D., Jong-Hoon Choi D.D.5., M.S.D.. Ph.D,,
Chong-Youl Kim D.D.S., M.8.D., Ph.D.

Department of Oral Medicine, College of Dentistry, Yonsel University

The purpose of this study was to evaluate the effect of specific head positions on the mandibular rotational torque
movements in maximum mouth opening, protrusion and lateral excursion. Thirty dental students without any sign or
symptom of temporomandibular disorders(TMDs) were included as a control group and 90 patients with TMDs were
selected and examined by routine diagnostic procedure for TMDs including radiographs and were classified into 3
subgroups : disc displacement with reduction, disc displacement without reduction, and degenerative joint disease.
Mandibular rotational torgue movements were observed in four head postures; upright head posture(NHP), upward head
posture(UHP), downward head posture(DHP), and forward head posture(FHP). For UHP, the head was inclined 30 degrees
upward; for DHP, the head was inclined 30 degrees downward; for FHP, the head was positioned 4cm forward. These
positions were adjusted with the use of cervical range-of-motion instrumentation(CROM, Performance Attainment Inc.,
St. Paul, US.A)). Mandibular rotational torgue movements were monitored with the Rotate program of BioPAK system
(Bioresearch Inc., WI, U.S.A.). The rotational torque movements in frontal and horizontal plane during mandibular border
movement were recorded with two parameters; frontal rotational torque angle and horizontal rotational torque angle. The
data obtained was analyzed by the SAS/Stat program.

The obtained results were as follows :

1. The control group showed significantly larger mandibular rotational angles in UHP than those in DHP and FHP during
maximum mouth opening in both frontal and horizontal planes. Disc displacement with reduction group showed
significantly larger mandibular rotational angles in DHP and FHP than those in NHP during lateral excursion to the
affected and non-affected sides in both frontal and horizontal planes(p<0.05).

2. Disc displacement without reduction group showed significantly larger mandibular rotational angles in FHP than those
in any other head postures during maximum mouth opening as well as lateral excursion to the affected and non-affected
sides in both frontal and horizontal planes. Degenerative joint disease group showed significantly larger mandibular
rotational angles in FHP than those in any other head postures during maximum mouth opening, protrusion and lateral
excursion in both frontal and horizontal planes(p<0.03).

3. In NHP, mandibular rotational angle of the control group was significantly larger than that of any other patient
subgroups. Mandibular rotational angle of disc displacement with reduction group was significantly larger than that of
disc digplacement without reduction group during maximum mouth opening in the frontal plane. Mandibular rotational
angle of disc displacement without reduction group was significantly larger than that of disc displacement with
reduction group or degenerative joint disease group during maximum mouth opening in the horizontal plane(p<0.05).

4. In NHP, mandibular rotational angles of disc displacement without reduction group were significantly larger than those
of the control group or disc displacement with reduction group during lateral excursion to the affected side in both
frontal and horizontal planes. Mandibular rotational angle of disc displacement without reduction group was significantly
smaller than that of the control group during lateral excursion to the non-affected side in frontal plane. Mandibular
rotational angle of disc displacement without reduction group was significantly larger than that of disc displacement
with reduction group during lateral excursion to the non-affected side in the horizontal plane(p<0.05).
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5. In NHP, mandibular rotational angle of the control group was significantly smaller than that of disc displacement with
reduction group or disc displacement without reduction group during protrusion in the frontal plane. Mandibular
rotational angle of disc displacement without reduction group was significantly larger than that of the disc displacement
with reduction group or degenerative joint disease group during protrusion in the horizontal plane, Mandibular rotational
angle of the control group was significantly smaller than that of disc displacement without reduction group or
degenerative joint disease group during protrusion in the horizontal plane(p<0.05).

6. In NHP, disc displacement without reduction group and degenerative joint disease group showed significantly larger
mandibular rotational angles during lateral excursion to the affected side than during lateral excursion to the
non-affected side in both frontal and horizontal planes(p<0.05).

The findings indicate that changes in head posture can influence mandibular rotational torque movements. The more
advanced state is a progressive stage of TMDs, the more influenced by FHP are mandibular rotational torque movements
of the patients with TMDs.

Key words : mandibular rotational torque movements, head postures, temporomandibular disorders (TMDs)
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