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Torticollis as a causing factor of facial
asymmetry: A review with dental
consideration

Mija Kim ', Mi~Hyung Kim , Jun-Bum Cho 2
! Dept, of Orthodontics Hangang Sacred Heart Hospital, Hallym University
2 Dept. of Oral and Maxillofacial Surgery, Hangang Sacred Heart Hospital, Hallym University

Torticollis is one of the common congenital muscle deformations resulting from morphologic abnormali-
ty of sternocleidomastoid muscle. Characteristics of patients with torticollis include asymmetric activi-
ties of neck muscle, limited head rotation, and lateral deviation of the mandible. The result is facial
asymmetry, which requires Oral and Maxillofacial Surgery, Orthodontic, or Orthopedic approach for
diagnosis and treatment planning of deformation.

Early assessment of the morphology and function of the muscles is important for the correction of asym-
metric muscle activities and deviation of the mandible. Diagnostic examinations include palpation, hear-
ing test, eyesight test, neurologic test, MRI, CT, and sonogram.

Treatment options include exercise, physical therapy, postural correction, surgery, correction of head
position, and bilateral equalization of the vertical occlusal dimension and improvement of occlusion
through orthodontic treatment, according to the stage and severity of abnormality.

This paper examines the cause, etiology, and clinical features of torticollis.

Keyword : torticollis, congenital deformity, facial asymmetry, mandibular asymmetry
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A (torticollis) 4= (sternocleidomastoid muscle)2] A-4-3t2 &3} th3o] YA
=o] 3£ 07 T7|&ojA Z HAA| Y= Agko Rl HHA 54 AME(congenital muscular
torticollis, CMT)E == 71 St A 718 59 shtoltt AP 27X 5 offto ufe}
71 Z=7) opeksiA s &3] QPAv A S o7 |sHR 2 2| a3t T 7t oRobH @) ko] A
A SRS S| = 7497t Stk webA] AR T 0@t fARRE (FHE|TAE o7 |8l 7
H50] Aol gl o] a7t H e sk A= AIE = A] ale{stofof girt, ofof APE 2] gl el
E, 94 24 5ol sl dopi iz} gt

AP B A7 ol EASHER il frobr]off ko] HaL FafrEe] W dbelly)l 22 F2
7 A o] 5 2-4AEZ FA AL o] T} A A= 7IRE -S4 AP ol A TR = 9t
W, o] Ql3f w2} ol&hS 02 PARA| AL RIS 0.2 Qb o] o) E ),

ojoF ke 2ol il of e 7| o] B o] F7ko] IS B A AA|, 24 A 2,
doluf FHf H A B A AR dA Ao FAFEDLe AP 2T (primary

]_

myopathy)®= ¥10.2 FZIEm3 22Le] 30~60%0014 ko] BEe] il g

A-5-2] M4 (degeneration), A1-5-3}F So] aEE d) o)== 9] occlusion and compartment
syndrome®] g 2Ql 2407 S FF F O] ofubo] Ato| 32 HolEH, =3 EHi v 9
70| &2 & Qlalf hipo W54 B4 (dysplasia)©] 20%2] W12 Yepdthal HaEg]
115, Green 552 E4 TA CMT7} §lo] hipe] ¥/ B/dol At Alld 750 v5oll CMT7}
I e = H]50] | hipo] /<] 7--HEot 28 o =ohal 59l

o8] A &= 14| PR ti7] &5, EE 8, A i 5 S HEA WS o]kl
2] 0] AAZE APEE QA 14 0]/F2] oftl ool A= open distal myectomy @ £ HE A oo
S17) % ghe, Eg 3%} CT /oA F7H=8] =55k ¥ 94 o2 eEae =
I 2| 77h F RSl g

CMTE} AFSE 2] o] HARS Hol= thofsh F759] Agto] 2A)8l=1] BallockZ} Song'©o]
OJstH AP o & Hare $HRe] 18% o)doll Al Blds/d Helo = yehw olF Qdlol= A%
(neurological), &73(osseous) Y12 ¢+ A4 (ocular deficiency), 22t IHH AHE
(hearing deficit), Grisel's and Sabdufer's syndrome 5| Ut stich E3F T2 Y2l 9
ok A2 Argo] YFT 4= 9l ou CMT= H|wL A Qs 27] Wt A 2A] $2 2d3kE 714

et s o el 2AL FAGELY 5% o Wb AALe) okt A4THE B4, FEo
47 58 A2 AAslel EATel S5 AT AAS Wslol,

= &
CMT<= Ago7]ol 100078 47| &= &3] W= 1 24 Hlkee 0.3~2.0%2taL oy,
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%Lx}oﬂ /\1 1:]-/\ H]—tg%o] At e oﬂ 1;1 mo] ummr,} e _,_Q];} Hulbert12 MacDonald3=
TE5A AME A OFC 2 Uit group 12 &7 7Fs3t F(fibromatosis coll)E 2+
sternocleidomastoid tumor (SMT) w22 SAYA|FE Faflf-E5Lo) 12HEA] & Tekst £7)
7} e = 71 3351 2Lo]SMTgroup 2+= muscular torticollis MT)E 43 A, F4-4522 7
Zo] 9lou £X7Hs3t S gl wol™, group 32 FAfE22 YU F2lo] e A
A (postural torticollis, POST)o]t}.

Keller 5o] oJsd o] 49| #3lS A Aut tff-29] SAl=ollA] ¢ v|tfA o] yehtar
15 e 7 AR AE(G-17%)kl okelnh SHHB[ A2 g7l SRS SFE7L vlolgk&o
A AR AL o|kE0] W FhE, b, A, AR A9 T ERketthar gl SRR H
B3} 7l AN A Ao = ’%]Z}E]btﬂ TE FHA A= A Hlo|gEe) FolEol
HFSHA EaL 2 JEeA A= 9= o|eh59) obdo] | A Hrkal g}, AP «]OH ok
He|tj o] W E= e UlE oy 7}11 [Rlo] otz A0 R 7= =t
MacEwen'> 213} AR Q)R]0 A w2]of 7hsi A= 258 Rx3pr
Biancol®= o] Z A E|o] o|gt&E ofgf 2 FiL A= Sl 9 .
Keller 52 AH3 )} Aatelo] WA A Q1 o vt Sell & HarshuA], AHA <54 A
9 o]} Ay IAFHE 25 (coronal craniostenosis)® 2] o

of FaFS v AP A a4} A At g EH | 4217 Fx3k= glou shef A 2FAA
-HHQ} o|Xt} ] 2 chin pointe] L& B8k Yu 5% w4 ¥E9] 35| chin point
@} nasal tipe] H ¢, inferior orbital dystopia 5-°] ¢|2=of Yelal 5=2] A7} it 2 At
o7 A= FAGHH HZ 0| ﬂ]—“ﬂ(dlstorted dﬂie EO]E}J— O}Ojr/} whepA] X]EH} | ek
Ak A mof| A4t Bhg-oHA] & 3
SHe B 95} OJTkA FeS 5H ootia} A4 7:114_ SN h:}

CMTE] W=7} tha: %O B2 Dow H& 4ot A] %75#4 SEHolE T3lsls HALE 3
ofghE AL, FHfEoll TV HRIE=A] 74/\}40:]0]: STkl shelt, o) ol Zhe
b8 Ao APgolv 1= fA A=A o8& 4= 3 e Fu 7N Foll= T =2 7
ARE A ke 4= Qlokar gk, Y RAR] HARY °4—r‘/} Yol FHE EFstofof skaL, ¢
& AARA] Alof AARLE Ax2fof] gk Bk HALE AJggsto] s/do] obd A Q) 7He /2 HAlSH]
of gitt, AAH FHlFEIH AlgtE 53 Hol= AP Y offlolo| A= Qtabd| H 744 Al7ds)
A ALt Ee) A =7} AldYE|ofof skl 37 714 O = FHAlsto]of gt Dot Atk BE7F] A

A 18 13} 2t

CMTE] Acte] 7P & A2 25Ttolth, 2592 FH {523 &7 hip #9E 371 4
Aok FH =LY TEE 59 A7) Bk oy el 25w A Al ZH o FEFe v =]
HFeF(hyperechogenic) 9] /422 U= 7 &F0] ot MRI= o|ddll= CMTE B71s517] 9
3 wo] ARR-E QAN Parikh 5180 &J3HH CMT EHA12] 0% AT 12-2] Wslr} Ao = L
Efub= HA7F Slohar it

Yu 517 UREo A 2441742 2] A ERER] 9-2 CMT hAte]] thgk 32+ CT AtollAl, F7H<t
FINA L 7132 o] & Al7]ofl YERaL QFH 7132 ol Yehdthar sk3itt, 3k F7Het FH )
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719 Yt AR WAL 90D 2] Mgk U5 BEX A7t skl of 14 o
Aol 3] o] 93 ASH Zo] 7|82 ofpyehis Hl sk sl

Torticollis

|

History

+retropharyngeal abscess
+reflux
+nflammatory disorder

+traumatic birth

C-spine X-rays Treatment of underlying disorder —— observe torticollis
Nrma
Eye exam Orthopedic referral —> MRI

abnormal N

Ophthalmology referral ~ Neunology exam

abnormal /\ normal

Neunology referral  SCM tightness/SCM mass

yes /\ no

Physical theraty ~ Observe

Follow-up 6 months

| —

' Ortho referral < Residual tighiness fulrange | gpserve
SCM lengthening delicient rolation of motion

Fig. 1 Algorithm for evaluation of muscular torticollis by Twee T, Do, 20067

FHET EU2) 50~T0%= A 19 ofufo] AAR A1 AlF 7B SuelA] ok, 2
50 493} o8] H)do] ATY u BARE 27]0] Alzsiolof ahrh. Celayir o] o5 4
F 47 ofuo] B A RS ARel W 3.27420] A RE 712 BAEA S| Wash o
QFCHTL B}, Cheng 552 800 27 o[4S AFelT oSS Ao 43, Wl 12, B Ke] 4x
of Wl TEo® gtk A R7|7H AL $3ol w95k % AT o Az 3
=, 9 ole), QA 33} Qo] QoL s, 67l97e] B X nolE Aol B

Morrison¥} MacEwen92 14| o] Adof WHAEH RE24 g2 g7l A4 & sjih=Ecta 5191
1A] o]Foll= o] & 7AlsH] fI5F p&o] 785 1-4A] Afelof A anpAfolefal ghp42021 by
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ek
fe

5A| 0] &0 A +&2] A= o]Ao] Wey| Ling?le 5A]| 0]39] &2 23| St 4t
of2}il &3l
Boyce %2 A &0 Bkg-81A] ¢hi= CMT &4}o] sl A 4lntg|stoll BotoxE FUste] 4
A3E Aot Hustlt, Ty Dol HAIA] SMT $HAfol| A o] &k 52 2144 Al
FHsk=t, TR FA Q1 MRt UEhd o] Sofl e o] 3t Al ERo] BH
37l Holdls ¢ 53] =&o] Hrkal a9t

Arslan 5232 54 0]&9] ojglo]of|A] bipolar releases AlstaL 5-7U7F 72l (traction)$ 3
NL7re] SeA5E s olH3t 55 Sal TAI-214] AFe]9] 1278 9] $hRtof| 4] 1078 of| A]
oot AE Aokl RSkt ESF PSA(postural symmetry angle)©|2} 310, zygomati—
cofrontal suture—antegonial protuberance—zygomatic arch(ZR-GA-AZ)2] % 2}o]& &3
CMT SAtoll A X243 vt A& -85 H7Fe 4= olohar skolchLd 2).

NQH

O oy X

-

o

Jov o o

Fig.2

stot HIth A = QF Bt 4R AW B AR Q] 27 WHdshd A
Hol| A Ho} Abgat B A7) A ] i
AggERlo] ejlo] HhH, 5 ol ukel Hzls)
WA 2| 7o) Yoy o s Frlstes

Aol ot Qb |t o) A A4 = Fe] b4 2| Fof| thet il WA o2, Pirt—
tiniemi24+= sttt A 3} QAT A 9] AT reviewSt 1=2o| A gAY 7o AHA] ket vt

A& oF7|3k= QIAE muscular torticollis, postural scoliosis, plagiocephaly 5= A3tk
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Kondo$} Aoba?= 5 &5 53] Sl A5 (upper trapezius mscule)?] BT 4]
7150 ofebd o} 745 F9l9] M2 op7|ste] Bl mE x|t AHE Y] S o[
UTHIL B}, ofuf Blo|ghEof A2 To] Hdsl o] g5 A A E|of me|7} A Rith o] v

o5

bl ‘(:5 H =
S AE 7PAE o ATAL B, ARE s AR} HlEo] b v, AR =

o WHH| FAPE L QPeu|h AL of7|Fhekar shich. EF ek AR vlgAA 2
FO2 sjofzt ZFalelprdel Fe) o) 4S of|5k TMDE FE S ek s, o] =8
oA Qe T Fe A7) 9F 15 TR 7P B GRS SR uAAdH B
SeR 8l Srsteterd o S =Rt vE] YA Holal IRl olEY FEE £ ©]
8129 ZE20] AYET} BT sl BT B4 slelRE 930 HEARst glon
AR S SISkl AT ol FAREIT S 522 51} 7|5 o] AljtE o] FAd
= otA B Aoz Aok ofet Sxfoll A A A me A I e Y54
3 b mare) AHS o] ol % ghomn Aot ZEstelde] Jefx A4, vle)

A

Z+

, TET S flol7] et AT &9, wEka He 75 482 93 tooth positioner?] A
2} 5 WAttt w3k AN9F ASAooA H S oF = TRS AAEA sHes 19
o}, 3 $Ak= 231 A T 1070l T4l headoll tHet tenotomy & Al 8¥8taL 5 50
] S A EE Al o ohE k= 241 A 104] 37l A5 5ol tigt A =E Al
gatglom WY 5= 7 5HFAE AR ITGAIR| 5o 1] WA A BE AR 2T AR =
& o|FojAlrt ofuf 1Tt 7|57 ol &Jsf slete] AJ7o] ZZIE| AL o]k sfet| e} pF9f A%
o] & Bty o = ZxIx|o] A do] /HAE =T tenotomyE -2 Ao A H& FE R 7Y
A& Bkl skoit,
sk A4 A2 oFY ATt dens$t A127d F(axis)®] body”t £2]%F Os Odontoideum] 7
o =

’

9 Beld Ao o8l A% BEY AAS 8T S Gk Bt ek, webA] Soni 57
MR R AIARA LA 5] Fefolate] GlAE ZAksholok BTkl stk

ool A Al wpel ol A2 QbR A2t sfeR| A& oI5t AlE7] A7 T
| eI, v 271258 3] gAY Hheol S5t 4 4871E AA WA F3is) A1
ARE Aot HER Al27] Ee 1 o] Fof ATl 732l ate] YiedstAl dr Do 5ol &

£ A=4or g dart Sk 7199 Fret wgte] vl 9, Ak 2 5= aLEst
| pas AT ABAY Yol Basty WX ETHO R dental camouflagedt=
F252 A B5e Fske SRR v Ewo] 2 Aoz AT BRI Rolr|d
SHA| = A utka] A x| 7F 9412 o 1 A m g ol whet XA A mo] W debd
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Fig.2 Mean maximum transmitted forces(kN) and thickness (mm),

WO 09 27kE 8 SAESES Rol7] 913 oW TS Wb BAUA? (ZH:Does
hard insertion and space improve shock absorption ability of mouthguard? Dental Trau—
matology 2006, 22:77-82, Takeda T, Ishigami K, Handa J, Naitoh K, Kurokawa K,
Shibusawa M, Nakajima K, Kawamur S, )

(a) (b)

NOMG (Without MG) EVA (EVA; 3mm+3mm)

(d)

Hard-insertion (EVA; 3mm + Hard + Space (EVA; 3mm +
Hard Resinplate; 1imm + EVA; 3mm) Hard Resin plate; Tmm + 1mm; space)
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Fig, 3 Distortion wave forms of four conditions at buccal cenvical with a steel ball, The waveform of the NOMG was sharp and strong compared with
wearing any types of mouthguards, Waveforms were become smooth by wearing mouthguards, The tendency was clear in the order of EVA, hard-
insertion, and hard+space, Hard+space showed almost flat waveform
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A Measurement of
Condylar Guidance Angle by Using of Check
Bite and Semi-adjustable Articulator

KyoungJe Lee, D.D.S., M.SD., InTaek Hwang, D.D.S., M.S.D.
Department of Prosthodontics, School of Dentistry, Chosun University

An Articulator is a device that can imitate inferior half of face and reproduce mandibular movement, so
it can use in diagnosis, decision of treatment plan and education of occlusal theory and moreover induce
functionally mandibular movement to make physical occlusal surface which is in accord with mandibu-
lar movement. Purpose of this study is to find out a adequate basis for applicating these articulators,
presently used for clinical education for Korean. 50 Korean adults (30 males, 20 females), aged between
24 to 36, were selected for this study. A pair of both maxillary and mandibular models were made for
this examine. These models were mounted to KaVo PROTAR Evo 7 semi- adjustable articulators by
using face-bow transfer, and then sagittal condylar inclination, lateral condylar inclination, and thickness
of wax bite of protrusion and lateral movement were measured. 9 times of bite was registrated per each
participants by 3 different practioner who are used handling the semi-adjustable articulator and check
bite method. 1.Mean sagittal condylar inclination for KaVo PROTAR Evo 7 semi-adjustable articulator
was 33.7°(£13.5°) in men group and 33.4°(+12.1°) in women group. Statistically, no difference was
found between men and women or left and right side.

2.Mean lateral condyalr inclination was 13.8°(+1.6°) in men group and 13.6°(+1.2°) in women group.
Statistically, no difference was found between men and women or left and right side. 3.Mean thickness
of wax plate of balancing side was in between 1.9 mm and 2.35 mm. There's no statistical difference
between men and women, but men group demonstrated relatively larger thickness of wax plate. 4 .Statis-

tically, there were significant differences between the results which obtained by different examiners.
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tlo

o

oo

o

>i

lo
_I_, l-{'[_l O_u
_, Ol

=]

olo] B Lo A= HFZHlo]E Wit KaVo PROTAR Evo 7 ¥t24A A@7]|E AFR3}o]
Camper's plane2 7|20 & & uf Lxjof w2 A78t AJole] FyaQl 72 AA T Ad =
W A|ZHpo| E Q) st oS S5t 7] AME Al A S Htat2 2] did o wE A}
o| 2} A Bl S 5 Al ol SRR} S
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| 30| EQ} HITHA
RIS o8t
B2 5

A7 b
Aefetn kel QA A1) dolE 714 QA Folg el o) Aa g
Agol g, A 3thA S Aelet Aokl Aol §la, wEFR) Wl Sk F e
glom, ek Agko] gli= 244014 364 Atole] 717t H L 49l Hhl(d 307, of 20
)& 2= steithTable. 1)
Takle | . Participants in this study
Male 30 26.3
Female 20 25.7
50 26.1

Total

9) 2 m g} g7 2]

o

o] =%
A= Y|o|E QAR (Aroma Fine DF II Normaml Set, GC Corp. Tokyo, Japan)2} 24412 2]
] 5 3R 443 (GC Fujirock EP, Tokyo,
Japan)E ©]-&-sto] 2 o] AZbE| e}, Al Ak A o) Aol M| Aty FEuF o
o

=
71 E0)S AHgsto] Astelel] tat A A5
(ANUTEX, Associated dental products LTD., Swindon, England)&
A Aol E G STl AR, X
O O 1 H—

g AT ,
£ FHsklth %
o A Aubo] B Aol A= A S kY] AXFLIE Feflo] 247t EEA R
T == SF3IThFig. D).

Smm=E b oA
dshan el ors 217
FEE U7 Eeletal 7MY GR FAR Al Anko| BV 52

Fig 1. Alginate impression(A) and working cast(B)
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HslolE g} HzEy
23IS 0lgEt
B2EN =

3) A= Y9| wily| ¥zt

Agetel et Aot o] 914 AeS 915 ) Az A FA8HE ¢Hg( KaVo face bow
ARCUS, KaVo , Biberach, Germany)= ©|-8-35t% +1§ 7|22 €]05 o83k arbitary
hinge axis, A% 7|&5-2 subnasal pointE ©]-&-5h= Camper's planes 7|52 g0l d<
SR on Fig, 2, LE7] AZAL] AN Aot BBS 24 8] (KaVo PROTAR
Evo 7, KaVo, Biberach, Germany) a.%}7]of| oR2@ skl sjof g2 2t HE5HS 2=
=71519)2 Aot o] HatalgithFig, 3).

Fig 2, Face bow transfer by using of Fig 3, Mounting of the working casts on the articulator,
KaVo Facebow,

2. A7 HHY

D A=Zmlo|E A=

2 Aol Ae At tE nAS5e A4 wiAsl] Sl wetr| 2Aol| T3t 379 w4

b gt o A& ol| sl 2H2} 339 AlAHlo|EE Af55to] 1 HtAlE 3] AA A oA REEE
ek A5 A ARSI Al=RkelE 5S floiA] A A mdholl FHHkR o ApA oA
ko] Whe a5 ARSI AR A|AHlo| ER e Agtol = Sof|, S A AHfo| EE e
ol =0 At &F A (Alu wax, Aluwax dental products company, Allendale,
USA)E Smm?] FARZ H7FskaL Z12Ee] ool s} 39 A7h A 9 S0 A|AHpo|ES
Z45I5ItHFig. 4, 5).

—
(@)
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Fig 5. Registrate of check bites, Left lateral check bite(A), protrusive check bite(B), right lateral check bite(C).

2) A% 4 g AR AARE) 24
AEE A Zulo|EZ o] 23lo] Wl7] AZALS] KXo T vFH o & zh7ko| Bxpo| AJAF A
SRR A ASE IR BARE Sk Fig.6),

Fig 6, Adjustment of the condylar guidance angles, Left sagittal condylar angle adjustment(A), Right sagittal condylar angle adjustment(B),
Protrusive sagittal condylar angle adjustment(C),
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2 o, A FE AVSURZACE)S -30° 2, 5% =22k 7H /i e HAG60° o h= =

’

[e 2]
g3t &, A o] EE st "’?J‘jﬂoﬂ AHA71 AL Aot o] Fabd A E AW uto| Eof| A

S s QRRMAI T, 7] 9] #-9-5 condylar housinge 2HF7F AH ol B2 w71A] 2=k of
o] IHAA 9-F AVFUEZS AT} AVFHEZ o] AAEH AR AR E AL

o ]
HA w
3 #&9] 37} condylar housing®] We ol @& o 744] W71 248 0] F&9] SYutazt
5 A4, 2o Yo 92 ZumRne fevi,

3) WA 5 Al olAFY &4

Ho] A|=Hpo| Eof| A St oS0 oS S| fIsl & Hio|EE At A
4 FF wFollA Y4l A FE ole Aol A Ao Aot Al A ] e A
= W5F0] oA A E7kR| Y] A & 7P 77k ARlE Metal gauge(Caliper ITwan—
son (4894), Schwert, Seitingen, Germany) & ©|-8-3}o] S35}t (Fig.7).

Fig 7.

4) €A e AS A 24
27 e Aol w2 AlS 239 Aol & vlalsly] flste S Al vt 389 A} 102 1

702 217} ulo| E8 A5, FUT W2 vlo| £ HSo] 1% 1402 % 33] o]
=7 #z)

B EERAE B AFHE o §ole] AXE LT BE Yoei EHULE t-testo} one-
way ANOVAE ol §3to] BA 402 S4Hglch WE AFL £9] 45 0,05 224 ol# AT,

L__
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L

H|3to[EQtE

oE|E ojgst
B2 5

$=0] 34.10°(£13.16° )0ﬂ
$9-Z0] 33.05'(

(unit: degree)

2 F}Z0] 33.33(+13.77°),
")t ofzke] AL 0] 33.65° <+12 04%),
= 7F Jg 789z 040“3}(13> 05) (Table II)

FYNPSn =,
AGA T2 ZE] A9 ot JAke] 7
I, FeH A= 33.72° (£13.50
12.10°)92 HH-2 33.35° (+12.10°) 9}, #o-=
33.65(+12,04) 33.46(+12.86)
33.05(+12.10) 33.68(+12.63)
33.68(+12.74)

Takle II. Sagittal cendylar Inclinatien
33.33(+13.77)
33.35(+12.10)

34.10(£13.16)

L' SCl
R SCI
Total 33.72(+13.50)
L'SCI = Sagittal condylar inclination of left side
R'SCI = Sagittal condylar inclination of right side
2. SHN2 QAR
SN2 YA 7S B gAke] A$ HS0] 18,537 (+1.767)F L, $=90] 14.00° (+
2.16")3L, AAFe] 79 F=0] 12.80° (+11.11°), $=0] 13,55 (+1.30°)He}, 9= 7H & 7+
O] foJxk= glAThP .05) (Table 1),
Tale lll. Lateral cendylar inclinatiens (unit: degree)
L'LCI 13.563(£1.76) 12.80(£1.11) 13.30(+1.45)
R LCI 14.00(+2.16) 13.55(%1.30) 13.82(%1.96)
13.77(£1.58) 13.18(+1.15) 13.53(%1.42)
#=0] 1.92mm(+0.43mm), 9]
$=0] 1.81mm(+0.31mm)

Total
Lateral condylar inclination of left side
Lateral condylar inclination of right side
A éﬂﬂﬂ Bo) o] ke Ak A%
a1, oz1e] A #=0] 1,.90mm(£0.34mm) 9
0] 1.94mm(+0.27mm) %tk
F=0] 2.32mm(£0.49mm), =°] 2.35mm(+0.33mm) A

0.36mm) %,
‘Ef Yo H2 =0] 1.99mm(+0.35mm), %=
0'1:' =
81
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a1, of7ke] A o] 2.23mm(£0.29mm) $-Z0] 2.20mm(+0.25mm) %o HH 2] H-
F=0] 2.28mm(+0.34mm), $-=°] 2.29mm(+0,.25mm) AT},
-5 7h T 7] FAA ] 7oA sl o w9, el SH-E Al tha 2 o] 7

FE HATHP).05)(Table IV).

Table V. Thickness of wax bite at eccentric mevement

Anterior Left 1.92(+
Right 2.02(x

Lateral Left 2.32
Right 2.35(x

(unit: mm)

The thickness were measured by recording the closest distance from the notch of the distopalatal cusp of maxillary first
molar to the notch of the opposing tooth.

4, =Xt e AZX|Q| xto

A& T2 Aol k2 7 AlZ2) 9] 2}0]= Table V o} 2ttt &4 194 B2 f- 2 2bo] H|mH]
A SAENY A 20 M wlalA WA et BhE B4 2 Al A @S] oiEE &
A 10 Bl ala] WA UERg o @A) 3ol M= BlalA A e 38 27 BhE sl whE
W2z 4 Y A @S o S AN A 2= 77 2fe]7F LA THP <0.05)(Table V),

Tabkle V. Cemparisen the results between the different examiners

L' SCI 36.12(%£13.78)
R SCI 35.30(+13.50)
L'LCI 14.01(£2.43)
R LCI 14.17(£2.43)
P'TWD 1.78(%=0.31)
L' TWD 2.20(+0.43)
R TWD 2.23(+0.50)

The units of L'SCI, RSCI, LLCI, RLCI are 'degree(’) and PTWB, LTWB, RTWB are 'mm’.

L'SCI = Sagittal condylar inclination of left side

R'SCI = Sagittal condylar inclination of right side

L'LCI = Lateral condylar inclination of left side

R'LCI = Lateral condylar inclination of right side

PTWB = Thikness of wax plate at protrusive check bite
LTWB = Thikness of wax plate at left lateral check bite
RTWB = Thikness of wax plate at right lateral check bite
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32.75(%£13.97)
32.87(+14.32)
13.36((+ 2.50)
13.98(+ 3.43)
2.00(x 0.29)
2.24(x 0.46)
2.30(x 0.39)

31.51(%(12.98)
32.87(+14.00)
14.07(% 3.12)
13.31(+ 3.60)
2.01(x 0.25)
2.40(= 0.40)
2.35(+ 0.47)
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store] £5o JFS AL Akl BATLAL FANLAR THT 5 Gl BAL8A
 Apepe) E4AHES} Abste} A 10 s17ke] SR W Al Agido s 24
T 5 G YRS FESUAL eol] GTL W SESOITYe] FYRYALE T4

S 4= Ql=U9] o Hi= ofe] 7HA] slokea-3 A A s| ¢l7|ste] S A AT S
ol&gt }OP'J 255 Ad(reproduction) =+ FU(simulation)H]”] H;}Oi Iﬂﬁt}ﬂ%
ARES= A2 HAEX R Qlo] oA ol 1 Q-2 Weinberg®, Brill?5-< £]3]

The Glossary of Prosthodontis Termso| A& 2§75 &0 wet 43F2 -1 ngj o &
d HAGES AT ¢ e P92 4140 S AT 7Rt Bl d A wetr), 29k
A4 gl A FAQlo] 7hgsh St tisl SHkE Wke R BYyS IAIA1 4 ¢l
= 3ot SR WA S 71 AA O &2 §-8-510] sFete] B T ARl 229l Hial
XH@_E?H = 7IABA R 2o i vtE YA E AAAZ 4= o™ arcon B}

o] T 7HA] e Ht2 A w7, 4w 3 A Y A< 715 38t =

S Ssiohe] o) o8 22 HHOE A4 5 A Aot E 58 AN B

N

P

Sl A W|- LRI Y, Hobo 59 A|nA 2ol glol miv|e] Aelo] Hat
S /1 ANSISTE e T Bl o209 9 sk AN 2 vay
ol

712 FEotthal H3laL o] & Qlel WA E = A2 exk= A r oA E4A AlAT o kL

SEOITE, WhoF th=0] HAFolu A 0R] 9] A9 $2 117 0] Kol SF kil wilAgto|
immediate side shiftUSS)7} §l+ 2% E‘_PZ:Z‘:_ Al ﬂ@ﬂ% 3k 4= Q)cka 5191l o] A k=
ZFo] z4o] P Qsithal skqitt, TLe]al Aot o] F a3t A S5 Al ISS7F @A S
$-°= hinge axis transfer@} THE 12} 41/} YA A 7)E5-S BRI S EAd g
O] AM-& FHskoITt. Tefut o 9ol e 22 =719 H| 2 A Y] Y 7] o] AR =4
SFA] kTt

19739 Bellanti'? 52 5284 7| ot P2 dAd w79 QS vwet =g A gk
A WF7)e 2% A 7ol 9t I E| B2 TR AE]e] 2 o] 7sslal lek =1
A ISSE A QAT 4 s 24 7Hatt B2 2h= w719 AR-S FHsH
ey 2zpo] B}kl 7hA o] HIa] wjZe)] 9423t @S Ml E Etstal YHoR W
FEA &1 = HaxEAg wekv)of viE| wrREA wEy)E A FAT B2 AHo] s
skar A-8/do] st wiitel AAs] & ARSETHE B wA Wkt A2 REES AlEtet 4



SENUIETEST
23| olgst
B2AM 2

7131 5}ote) 55 AAA 7= Ao
siep), o] gt 437 & w7l A< AHd

Aot} w2 7] AR of| ShA mES Aes] wgt 1 of o] AAI7|= Ao] H ezl o] & fIsiA et
o] A (face—bow transfer)®] B2 0|t} 7]5391 transverse horizontal axisoll T3l 19059
Champion!V0] %2 A3t ©]o] Brotman!?, Weinbergld), Zuckerman!¥ 5] 1 %2440
sl 2L WilkieP= 7124 S tisf Ao 53] Gysi”, Ow'd 1) T
Camper's planes 7|22 3 A3 348k, 2 Atol4] ARHE-g KAVO PROTAR Evo 7 i
7] QJol=Fo] At vlelS AASl= HH2l Camper's planes 7|52 2 np2EolEE A
AlElo] ik, vkxdA wat7lo A Qhgold Al Aoty 2719 7| 109 A rEA
O 2 o]FofA]= 7]EH it 3 A2 FAXIY, T 7|59 A4S terminal hinge
axisE ol ALt w7 HES s AN ASHE S| 7= 9 f1A] Atol7t
WE719) Azl mlX)= FFo] AL A o ® FA 4= 9l ekl oA Hot A (St
7} elo]= Ao A A 18mm)E ARSI Sl HE5Ho| Sloh. Wi ]57(4—4 A /\ﬂ 7HA] €]

T

o] e A =t AA, AdellA g7 of g2 29 m e vt
om e o2 Qo] wot HAHL wH ol Wl AL7kejute)y
+ Frankfort horizontal plane(FH plane). =4, H]Jsldw} 2o
planeX th oF 12° ¢FO =2 7] &0l glom F Ao gk} i’-@%%% @@3}5 ‘31] O]QQE
Camper's plane, 18|11 o] 5o S & Aot 95 T82] oA QrepgF 48mm2 7}“
S AF8-31AL FH plane B} ¢9F 7.5 9O AR o] HAH A

Y Gisy? = ¢lo ]E* st v o) dAdsk= HHol o g HYF HaPsirtal shof ¢kgold Al
Camper's planes FH3¥ 0 OW0) 17 52 S=Q1S Ao 2 St AlZa B Ayt F=19]9
ofekH 271 AoFelel vlsl Aete] wole} Zlo|7t 2A Yeh= 21E1t Apo]
QI8 FH planes 7|2 HOE AMG-Sh= W7o Aot g S F2FA] U Sopo 2 X A= g
< HRIth akqle}, E3F F=r¢lol| A4 FH plane©] Camper's plane®] Blsf $12]2] ¥-5-o] 45}
B2 Camper's planeZ ©]§& A& 33kt

B2l 2 Zke] tisf w2 Ask=9] A7F U=t Olssont Posselt18)= A= 7-2
WEEHH FH plane Camper s plane, Nasion—Sella plane¥} 22 7|EH A} o] F= ZHE 24
ASE 2t 7|z ol et ZH e deplvkal B arskeitt, Camper s planes 7|2H O R 510
A& El-Gherianil9)+« 9 27.72°?, 2} 26.43°?, Zamacona20)+= % 35.75°?, } 36.6°, John—
son21)S £ 31.5°?, # 32° & B33tk KaVo PROTAR Evo 7 8284 13712 ARE3H 2 o
ToflA F 7h #7523k $%=T o= Beard 522)9] Aol A AR 2R He 74
O)Z}7} gldeh= Axket AR5t

SHNEZL] Aol = [SSE AT = A= L7 |oA = SHIEE-2] vlo|E 7| =0 2JsfiA
A o, 1SS HUl 7+ FAlo] 28T 4= §7] wizoll o= o 8 4F aAsfjof gt g
19734¥ Lundeen??2] 7o A& Progressive side shift(PSS)= 7.5° ol v]2] 1A EH0 24
ISSE 243h= WS A8slal Qlt}, 31 19824 Hobo%} Wirth?4= PSSE oF 12° 2 A4 gfof
kool A8 AL Lundeen®] 7-9-AH PSSE 27| HofshH ISS7F AR+ 23S Zsto] A
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o,
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D
3
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Alztz et gepricka vjgskgleh, 2eju E gHE 19861 Beard 5229] Aol PSSE 5.15°

= AXske] o] AE AAISFITE, A=A ‘:HO]WL AekEo] o= Frol dA|H A=
AABHA L = a2 ARz T A= o] o] W o= H @S2 50| 23FHollA A4
Aro 2 dojur] §kal ISS, PSS7F Adhe 33} Aol Eoh% ?l +&0]7] flizo|th), ol=qt Hi
w2l W2 AAG W] Aol B2E A= o 71| W o] 5=t BT E AR
2 —.—01 3= & (Hanau Model H), H]2F¢1S B2 AAZRS += & (Whipmix), ISSE =&
+= g (Denar Mark 1I) 5-°] 174 Z0]1120 Bbet a2 5 A gkekal 7HHgE W o] sfjdro] F e sirt,

19059 Christensen27)0] gt A AHAl @42 F-0)2| 9] F&A Huet 53} 71
wet7| ) Mmz 2 ARSIl A A8l E Ro o]-§%| il §l=Tl|, Dawson28)°| 19| A Aol 4] 3
wlo] QA g A7 =9 AR ol el A4Skt & = 22 HlolE 7t Xﬂﬂ‘ﬂ}O]E
H O] ARG A A HEo]| E Q] FA|of| thel 3}l o] 8- 4= gl o g|et AlRHT,

E3F 2 AollA= Z7] ok st ihE A5 AR viAlsh] el vhR A wekr)et A=
HRo|E Hof| 553t 31 9] T wA7L AlEol 371kl Craddock?)2 A= ‘3}% SAko]| ok
27 E S| Ao et AoA gk ghxtol thal} o o] wAte] o8l A5H 7|53
O] st ofslf ASE 7150l vls Yido] FEstrtal Hasiylet, & Ao A e 3789 217] ot
2 A 25 A FAA SR oS vigt Zfo|7F Qla2 BhIe 4= Q181 o o #gt o]
= AR B2 AA 42 2R Aus esieh O HollM HEIHZE @Q@ =7
AL A E S 71sA| SR ETL0] 1130 3D, SantostP= TE L L) ehanto] E o] H3HAof 3| H]
W3k AoA HEILIZ Ho| B ASsirtal Harskar Qlo, JLeu e BL7F e skl AR
Hol| EabafjA AA= 2 AFEE| A= HE T 3 Hof| H]sf| 2ABlo|ES ARESE A 8[| E W2
A4S &5 Al FH o] el E] = Smm ool A AS5EH B2 o] AU = A/dollA A
7} HA] 9 Wt ol gl EWEH A E Do ¢lal SA)E 7| slof S50 2O 9lAl)
A o] ARG-EITH

2 =EolA Attt KA AAS Yol BEE wddrle Adst= Aol
Camper's planes 7|52 Qg0 Aslal A|Fdlo|E WS o]-8-3lo] wgto] A7sH
o A, S w2 20] Pt el W] AR Al fHaAtETEE 4 Qs 0}93\9«

5 A #B5Y oS Sl 18l A= thE sAle] sl Yol A w2 —E—@; i
Ao T2 A S0 LAE AL FOeRE o]t AR E AR sAto| thE A A8l E A}

ol o] SEHH A dl Sk 95 A| ol BEAANERS] A 1AL o) RS arefsto] A

FHPO|E A5 A| AMEShz HATe] FAIE 536l A7 B ashe| e AR E,

op

_]

r}L 4)

Ol'm o> ox
o fo 2 2

filo rEL r_?,‘i _2

Camper's planes 7|£20 2 083 AA|H KaVo PROTAR HH244 w37 E gh=<lof
A A-Egell Lol AAG 7|Es ARtk WX we Aol flar A3thAE A ek 2o}

o] Aol glon, wekywel Mols el g efet o] glal o deto] gle |yl 507
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| 3HI0|EQ} EIXHA
Iyl =X =)
A &Y
S o2 AN w375 o] 83t AA IR 7 SN2 HALZE HAY] -5 Al oS
oS AZslo] B4 AH2let A} chS g A2 A
1 AGA G2 2] 79 A 79 33.7(£13.5)° AL, oA}e] 33.4(+12.1° 9} &
= 74 J 523k kP .05).
9. ZHFmtR A zre] Ao W Jate] A9 13 8(£1.6) L, oAk AL 13.2°(£1.2)°
o}, =7 Y 7He] frojakeE ¢ ‘ZiEHP> 05).
3. AR S 25 Al FEZ2 o2 1.9 ~ 2.35 mm HE Holl AR FRfol| A o7}t
Cha g oS Bk 2y 7F 2R 7R f-olAk= GIATHP ). 05).
4, B2HE7E P ZoNEF R0 A 2] thE &Rl 28| PRl AlZA] 7to] BA X2 4
oI5t zfo] 7+ QUATHP <.05)
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Mandible fracture due to trauma during mixed
martial arts exercise : A case report

Sang-Il Yoo, Kang—Min Ahn
Dept of oral and maxillofacial surgery, College of medicine, University of Ulsan

Sports related injuries are the leading cause of unintentional trauma, especially in oral and maxillofacial
area. The nose, upper tooth, orbital rim and mandible are the most affected sites in head and neck injury.
A 31-year-old male patient was referred for evaluation of his mandible. The trauma was occurred during
exercise of mixed martial arts. The compound mandible fracture and tooth avulsion were observed after
clinical and panoramic X-ray examination. The patient underwent open reduction and internal fixation
with metal plate under general anesthesia. Missing lower incisor tooth was replaced with dental implant.

Mouth guard and facial bone protector are mandatory for combative sports.
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Fig 1. Application of Erich arch bar, #41 tooth was avulsed and labial laceration was sutured with Vicryl,
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Fig 2, Compound mandible fracture was observed in
the mental area, Lower fragment was deviated to the
inferior due to pulling of suprahyoid muscles and digas-
tric muscle,
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Fig 3. Multiple fracture lines were observed in the panoramic X-ray, Horizontal fracture line was extended to the mandible border of left sec-
ond premolar area Multiple fracture lines were observed in the panoramic X-ray. Horizontal fracture line was extended to the mandible border
of left second premolar area,
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Mandible fracture due to trauma during mixed martial arts exercise: a case report

Aslete] xJokE boxing wire} arch barg ©]-8-sko] o] wgh
= SISITh #41 apex 7919 TEHS HA A& § 25 o9 ZHAHS F &)
metal Miniplate (M3 plate system)& ©]-8-5}o] Trets|A| 143} 2|
HESIG O Aol &4 FA 471 94 o]AF 9 Ao nUg&Ts i8S o
‘:}. (F1g. 4.

Fig 4. Open reduction and internal fixation of fractured mandible, Metal Miniplates were applied to fix the fractured segments,

Tad W= T o) A Hler 25 sle] dH Aol
73 gholl uhet 31 wof g AHo] Yl stetE R 1A & ?
HEHEUY 03,5x11.5mm)E A Hakc (Fig. 5.)
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Fig5. Implant was installed in the #41 area, Buccal bone was augmented with autogenous bone,

94 | Aetol SR M EHSIX| / ChEIAEXR|OfSHS|R|



0E2E7|o} pigiel oloiz

et PR~ i}

Mandible fracture due to trauma during mixed martial arts exercise: a case report

USTE Al TA| #3198 TR EE Il oU 5257t slefa o FAILE A UolA]A]
Ao BN Kol A A RE Akt 37197 AEHEY ARk 7Iv F 2
e Algsidon #3129 S AB 7L skt Sk #319] o=t EHAO| E4]

o] #31& 2517 2 313t 2% 242 punch technique ©]-&3}Fo] A|3iall o

ZE]o] 91212 H healing abutment ] ¢’éi off T2k o] F2RA|Z0] ol
2> il £ 7Ith § 540 W o QS ASsl e #3198 WA Rele
9lo] HAL AAAslo] HERHEL %Mgs} |12 &}3ict. (Fig. 6 and 7)

Fig 7. Final prosthodontic treatment, Crown of #41 implant was extended to #31 area,
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