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Clinical Assessment of Temporomandibular Joint
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Ryoo, Jae-Kwan, R.P.T., M.P.H., Kim Jong-Soon, R.P.T.
Dept. of Rehabilitation Medicine, Maryknoll Hospital
— ABSTRACT —

The Temporomandibural joint(TMJ) is one of the most frequently used joint in the body
as 1,500~2,000 times per day for the activities of chewing, swallowing, talking,yawing and
sneezing. The TMJ are formed by condylar process of mandible and mandible fossa of
temporal bone, separated by an articular disc. This articular disc divides into two cavities
as upper cavity and lower cavity.

The gliding movement occurs in the upper cavity of the joint, whereas hinge movement
occurs in the lower cavity.

The movements that are allowed at the TMJ are opening, closing, protrusion, retraction
and lateral movement.

A cause of TMJ dysfunction are capsulitis, internal derangement, osteoarthritis,
rheumatoid arthritis, infection and inflammation near the joint. trauma on joint, ankylosis,
subluxation or dislocation of joint, injury of articular disc, myositis, muscle contracture or
spasm, myofascial pain dysfunction syndrome, dyskinesia of masticatory muscles,
developmental abnormality, tumor, connective tissue disease, fibrosis, malocclusion,
swallowing abnormality, wrong habits such as bite nail or hair, bruxism, psycological stress
and Costen syndrome etc.

Assessment of TMJ dysfunction consist of interview, observation, functional examination,
palpation, reflex test, joint play test. electromyography and radiologic examination and
behavioral and psycological assessment etc.
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Z5s8tet @A (elst TMJ)S A1 H7e
AA7ew ddx Zabrld dxde vlE,
a2 A7 4z FE Tl BHse
3&@;5&]8.}3.!4.17,25,23) _5_}_?_ 1‘500~2‘000§1 7}_
AHgE s QAGNAN 2 2gle] WWE #A
shtolt} % a8y TMJ BelE fLst
g 403 TMJIRRS 9¥d T8
Asted o] wj¢ of2)E THolnt. AA
TMJ ool tig 33 2 adAe dd
o agel 4zt s NG dFela o
49 BYARAGAE o2 FHojg A8
Rt #iel Wy FFF Aol o=
Qste] TMJI ool A wlzel wis) 4439
284 E Udste #x9
B33t}

ol AREL B &L T ¥ A
oA 44 A&E £ e TMJ 29
Brbgel A Bdg 28 tnA I
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1) 2 F=20 #FE AT Bony structure and
articular disc)

TMJE 39Z 5 (condylar process)t
2529 spetelmandibular fossa)7t B3t
= BEEA o] /A F FEE Alojdle #
Agso]l A V(g 1) stetde
Aoz BHF7l(articular eminence)d &
AZA A (articular tubercle). FWo2E= #A
% 74 (post-glenoid tubercle)el <& ZA
E oF3 FHEVE HHAB] osd H
Aoz Ry ¥FedHo U, vHEEL F B4
Z(upper cavity)® st§ FF A (lower
cavity) 22 Uyre #Adge 1 A0 H
%o] 3mm, 7FH7F lmm, ¢%°] 2mm 3
2o FAE JIAE B ¢AEe FHE A
B EAe dd.? fBHLHe WA
(peripheral margin)& 3teteje} 5o A3
W (cartilagenous surfaces)s] FHo] FAH
P49 Qui(capsular ligament)o] WA= o]
i TG Jddie FF, stetel, YRS
aa3s i A9

Solberg 59 2R o3d FdF AT
AF& A{anterioposterior distance)¥ 7.
1~14.0mm, W& Z Az (mediolateral
distance)¥ 15.5~26.0mm Fxe Z7|E
€8 Ay Ze wrgez Yte FAL A
f AgzAoz 9 gz WY stide S
oJ520) AAe YEsHpterygoid fovea)
7} 4K @
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TEMPORAL BONE /-

a8,

2) B and
ligaments)
#4e A e FHEGS AFE=
2 Y3 &3 gxn gRng g4
A 2dU7 2oz BAEI A
(mandibular neck)o| &3} =
T @74 ZAste d¥(rupture) € wolEth
® B4g sl B %S B, £A &

oIt (Joint capsule

=d F83% d#EE e due €% 9y
(collateral ligament), &Y <l
(capsular ligament), Z%3et oo

(temporomandibular ligament)7} gle® =
9 TMJ9 7159 Aoz Boste FEsiet
9ldl(sphenomandibular ligament), 7ZEs}tet
Ath(stylomandibular liga-ment)7} gtk @
1-3. 28] (Muscles)

TMJZHEe] F88 54 FZ2ELS o9
MTFA AL3te AZF A& (lateral ptery-
goid), <eolB2 HAE(anterior belly of

1 Anatomy of the TMJ. a.mandibular condyle,
d.lateral pterygoid muscle, e.joint capsule;

MANDIBLE

b.mandibular fossa, c.
f. posterior ligament.

digastric), ©]dZZ(geniohyoid)d = FA]
Zt g8l w3 (masseter), &FZ(temporal
muscle), W& JEZ(medial pterygoid)©l

Ak, 9Z AEZTL A F(superior head)st
ol & 3dlF(inferior head)E ojFojAH
AFe FEE 999 EFF A JAE
JEHe WA 7Asq #H
Aol o] FA 38 st

1287 Aesy B ¢ &
Aoz AU, o & 7%

2 ZlotE o4&
(clenching) o= Hojdojstd @A 24 F
Z9 F8 9922 Yzt sojAc} ¥ ofolH
2 AEE AZA9 ARRAN 7IAE s
Z9 o]lBZ9(digastric fovea)el A3
TRAE AT, ojdIFZL stE ARE
o] o]dZF2F(genial tubercle)ol A 7}Al8td
AEA Aspdol BA s et i, 4
BEEd BAEY, z2e ARZF HE B

[+

e lo N At o
Qi’.oﬂ,nrn
o Jr o
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Aol A& €EF(zygomatic arch)d A
W 2/30A 71A 8k
fiber)e ¥3weoez F3 o}‘ﬁ 8} o} 7}
(mandibular angle)9] JRolA FHAelz A
24 F(deep fiber)e JIFFT 1/39A4 71A

A 24 f (superficial

shod 47 EE ot WPeE shdstel, o}
7 swel stelztel FABT L shobg
9 A4 A, ¥4 BF 83 £5L Bz
§ Aolg = oA @ F52L E%9

(temporal fossa)® ZFIH(temporal
fascia)| A 71Alete} AR = oz I
5E FHo=R FIysd
space)& ¥Wi, AF Afr(anterior fiber)E
231& 7] (coronoid process)®] AA, FR A
W (middle fiber)e H9, IT¥ A&
2 U¥olA ¥E7]
T 9 dete] AT Aol FHA .
S5 AES AR, ¥ & AJn ¥
Bzsi AotE #F oEA @}
ZF 453L 9 dE9Y ‘—H‘I‘ :11715551

=59 (temporal

(posterior fiber):

o % L . stetde] ARt c}zr
9 A% % AL EF U2 £39 Bz 9
Aot 3 thgA 20w

™J 52 A49%3 84

(Biomechanical aspect of TMJ
movement)

TMJ9 &%5& 539 B dAA 3
otgel #AEZIS 2l o FAs=d
b AL A9 AT A7 A% EF
7 3 B2 H $29 20 5ot

AL T g8 UHoizl 3R FAANME
#A el AHEF(hinge movement)e] WA}

T 4% BAZMNE B2 LRI shery
24 57171 BAste] AAE we} vlnAE

%<2 EF ¥ (sliding movement)o] T4
S} 41789 mmexso Wy shete)

Py

H.5% g2 24 2F0 2A4g

1) 9 77t #HF(Opening and closing
movement of mouth)

MFA shebEe B Evle #Ee A9
e} slAdstEA HIPWoR ojFdtn #A &
71€ dolx A AT A =2dct. oA
% ¥ &4 &% (posterior opening border)
olgt &m o] XA Y& HF AFNH 4F
@ Z(arc)E 284 B9 49 A, HFA
¥ TMJve HdAHolAY dog gAoje
Faglel 23 EA A4S stAsHed ©Hd )
FA HEoz HAVF AHAE %S TMJI9
A 7VE73 (hypomobile) & elwista 7434l #
A7 CAE ABE o8 AspgAdo] HYd
o2 Q&S ouldg. MFA A7 SAY
ABE olFR EAlx 289 EFdoy. g
o] olFEFoT AN HE AEIo|Y g
o A% (spasm)d ZAF oAV BH HA
(obstruction)?] Z¥ejc} '”

2) stetel MetR-&E(Protrusive movement
of mandible)

gtetol A wEHHANAM A Eete] A Yo
A& s dez Urte $F2R 9
o -9 gohE BHECIY AW BF9 4%
o ¢ A9 vj£3ig}. detE FHEVL B
Aelwy) oA Adete oel dsbern g3
o ZteE Al AW R ZH(sagital prot-
inclination)°lgt 3aL

gt

rusive condylar
BE 30~40°F=E ©f

3) sletel Ful2E(Retractive movement
of mandible)

Aoz 5% ARG sebg AW SRS
g adz "SEoleA e %L Ty
stete] XEE EFAAH ¥ ImmBEE FEHS
2 FEHE F ok
4) 3sjete] Z=2E(Lateral movement of



mandibie)

stofo] - $-ZFor FAole EFOE Y
T™™JE A= ‘3}3711 2AolA "k gEE9
dote $2oz AW AB sHotE B
7l #d oA Azt (forward-
downward-inward)22 {3l 8%
sotE BAHEIE 9F T FYHoz ot
A &F5E A "ot olue LEZoA W
yste 8141 $%E Bennett movementdi

gt

MTJ #ele <02 (A cause of TMJ
dysfunction)

T™J9 &FA Y B5E fusle dde
ul - chekate] ojeld o=z st A
@t 2 7o Aeo] ofgA "Ho. TMJIY of
4 o7l HeEe AA, R A9
A #FHGFE(TMJI capsulitis). TH R
internal derangement, & #3dg
(ostecarthritis), #Hvrg2 #AY

Agol; BH F9
9} 9% (infection and inflamma-tion near
the joint), &t=Fuy S5 2 -y
22 YA (trauma). BHAF (ank-ylosis), &
T 9 ol BEAW] &5l doy B4,
TR 283 #EE" 29 (myositis), TAE
5o P7¥(muscle contracture or spasm),
2% 5% 7153l

dysfunction syndrome),

(rheumatoid arthritis),

Z¥Z(myofascial pain
Aae) ¥zt
(masticatory muscle dyskinesia) E°] 2
o 199 AUgoeRE F L&A
(developmental abnormality), &% Z¥¢x
2] A% (connective tissue disease). Ao}
T4 A9 shitolut AR WYFoR LA
v HA#F34%5(fibrosis), HFAFAn&
Ale WEe o)A, &t
ol d=& AFe T “HEEH, Ao
ol Zo] (bruxism), 42lFd xEyx T
Zt7efl, o, ALY FF, UdWESF AFE.

1. L

(malocclusion),

A% (glossodynia)el Z4€ Hole C(Costen
syndrome %o} %l;}. 9.15,18.20,21,22.30)

TMJ #Zelle] 7} (Evaluation of TMJ
dysfunction)

< TMJ o] €<l digt ¥
g3 A E 71223 Aauyel 494
7]21401 A8 AFsed Atz & F Y
o olEE Hrle wWHEAHY B

(observation), &% (palpation), %
FE

A&

Al(active movement),
(passive movement), +%
(resistive isometric), ¥AIEANreflex test).
AP 22 (joint play) HAAN ZAE(EMG) 3
Ab, @ AR 29 (plain radiography).
AFE SEEICD. Al 3 G 29
(MRD), &% 3 A¥ 428 M behavioral
and psycological assess-ment) %°] 1T}

1) Hy HMHF S (Patient history and
interview)

HeE Ao 39 &

(chief complaint). #FEFE, EF &

AIZIAY BAple 299 WEe,

> o

o 2 Mo b

99 59 FuE A BYAH DA
tht 2REE B8 Qe FHoT " €3

W& Zzte) dF AsdoA ALEEE FF
o stiel A UAe gou dF GF B
1 3 2

2) AlZI(Observation)

AZE oFl B AEAS WES £

N o

g AzHEgdn & ¢ sl @37 A85E
tEle T ASAIE B9 e AAeA R
g #.$% $F(bipubital), Alotic), A
(occlusive line)d #¥ {/HF(1E.2.A),
HE FYYA AREez s dertd

¥ (29.2.B), <tde #. 5 ALY /F
(28.3) & #RHq."
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UE 38 A

> = S —— o~
Y A Ad 1[( o e - - (Bipupital line)
(Otic fine) -g---go---pb-
“““““ -- k-l
(Occiusive line)
oHM
(Hair line) fo---o-mo=deman-
A5 FZg dgsH . 1/3
(Bipupital Line) A
B (K ‘ 1/3
{Nose tine A= A
B A ) L
(Chin line)

1%l.2 Normal bipupital, otic, and occlusive line{A) and vertical dimens

22l 3 Facial symmetry
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EAAQ HAA AAAE T4 2Fo A
A B}, BEL2 AdA(bacterial) &
e 2494 #EA(FE FrEx #38Y, =8
A Aol BFo] ¥e)e] ddoja, frotel
Me olatael o] Adolth.®® =3 HAlx
£t ¥332¥(malocclusion)el H#F& #FG
o RPIge TMJI #d9% Fx 249
F8 4oz ARG, a2z AARE =

E: 3

w3 (crossbite)ol vt IR B (overbita)sl
Aex #FAYG, adagday sex
(mandibular teeth)¥ 4%, 4322 P34
%(buccoversion) Bt}. FAmFPlA Ho] F
4] ¥ (centric occlusion)E ol&u] Aok
(maxilar teeth)® 3t} o $ix @'
HAAA e 87 A2 FHS ARZRA
EZE Holex #FIo.

1.

2

#d
p)
oo

Bl

3]

AR A

o, 44 5

EXEIERCREE S

Fa g BEFY THY, Pe 49, HFEA 9
A, 55 54, 349 54

thge) g94% F3olt APl YeRe?

aHE, 471, A0, 2l aRA27(HY s
ol =%l S1FU7?)

Aote] Ago] YAFUA?

Aoyt A2 AZIAYG £4d=5e B TMJIS 250
GgE A 4 ok, T Joprt 2HHE W FHE
S5 g 2olEel BHAHD 1 AR £3F yol
(vertical dimension)7t A&t}

Alole] EFol Al AFYAN

ol2l g FAe Rofel FAoly FFE Sujgdrt A
Foz A3t EutEz 42 Me FFol HEdHn
ol TMJd ujZ 32 224 2§ 7§,

A4, ALY (ringing). AHY(blocking).
o} % (earache), ©}A2l &, o]9¥ (tinitus)e] UFY
77

oy FAe TMJIEA=Z AP AFA
(verstibular) %% (impulses)el o} 739
A7 e,

Hgol FZ(click) ARUA?

dH g Aoz ojgy Y dHAdHH 42
BHE7] Atolel FAAA BAZ FHE B2 4E¥
R o L R e M i

AurS-(crepitus)o] YFU7L?

gwge B A8 AWLoD AN B7HA
o WelN £Fo] Ao M ANG. ALSS B
85l e

o1g otE7 ojZdol(glinding)& &=7}?

ol FE AEHAE HE AIFAA FHEAC R
22 gae o]l & 9 Rt

A7t shol 2 Bl E A&AV B &F, =2 A3

L A2 AEAG AL 9T SR Ferl?

oeid AEY SHEL TMIol WA AH 2EY2
s she,

Sz Wzl sleun?

ZAzle] W¥izhs 27 ¥ (muscle spasm)ol Yolth.

g2 Azt JRFUA?

#elE(whiplash injury)Al TMJ9 opd 37} %
Ag@qlzs.&t)

greinh el Zgel A&7

A Zelate] uE Bl UG
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3) 715 ZHAHFunctional examination) T™J9 /3, BELFY #. & dH9 23
TMJel ©13e] sittn gAsEle BE @2  So @il PALES AA§

AAl= 7159 (range of movement)e A ® % +%9 9H7(Assessment of

¢ #5F. 2ZAYgs L4 dEg T9 active movement)

x 2

A4 3 = ¥ ' el

A AT A A Adetet AA] G Alo] & mmuY R 2 Ak e
HEE 36~38mmoly} volsl Ao wat 30~67mm Alel 2 mf$ chaps)
=3 P o A8dcln wE 4 J1EY(ROM) HA e SxpiA &riegs
) 52 At HA Aol WEE 3t o] o) SR MEE (g
4) o] W Ax|3te} A 3R Pxo|o},

Bt A & thgol R ok, HFA F-¢ TMJIY dAAHA &5

EA AT 2 % ot
sore) 553 U R44 BN WA= T~ 10mm A=ols] &% oA ololof et
g 553 AW &3 234 AW 29 ¥+ 7~10mm 3 =oio},
FE& *%9 %7t (Assessment of ©. FEFFH I &5 HAA] 28] 1
passive movement)® UAY A 94 (microtrauma)22 A #
AA A &0z AYdte 5 5 WA A AR 2z 3l RZo| A L)
FEHALRE F7Hd B4 JHE9Y AZle 1~ £ AAE od9AY. £EF 2 &% dA}
2mm Fx=oltt. T FH HAANEY 7tEdFH £ A F § o|FL Aok st £F WS o}
A HAMASY JHEde Aozt 2mm ol of 3. JlS5AoE AT BA F 2ZHdA
BE¥E T84 7% ANE AHT F Uk, 9 end-feele ©FHQ W THo] BF
F% %9 FAAA HAMAE end-feeld F  AAH7t 59 end-feel2 AASD gy -

B shelok sv Bt FEE =AML 9d Ze A

18.4 Three-knuckle test: The fully opened jaws should admit the first
(nondominant hand) in a tier between the incisor teeth.
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® A3 %2 s} (Assessment of resistive movement)®

¥ 3

A A

i

) i

Aol e A%

A 9EL BAe 8 ol n e BEe SR £ A$ o
ICmAE WA @ F B 9& o WIEF ATk om FARE
W $HUL BANA FES HET 0B YO 94F 9EIe
FEE AT £ Ao

#Hpol g A
@ # 3ot

% ICmAE FAe 27 H=E o} Atojof] @3 Batel A sHe @ FEHA
AEEE @, o] PPz AR

g=e,

W A4S & 728 34

4) ZEZi(Palpation)
TMJE 583z /. H7 dde & $2
HeE ¥u A0 ® FIANE 9 d
oA Ry FHW &5 Rz

AU Bzt EAsteA dotir] AN
MJ& BAldl FRstdof gtk W FA
o= <Al (index finger) % %XA](middle
fin-ger)& o] ®E Ao e BHY 9
Z H9(lateral pole)d ¥i &3 sm
A& g 9ojxd Lz (little
finger)& %ol 7bdA Aoz Doz
238 ¢ Yt wd FEEo UG EF
F(bulge)7t A d. ¥F4AA A4 4
g 9 FeE #HEEVIY H-FY FEY
(anteroposterior gliding movement)<
FEsto A stojop B BH g 3
3= B0l EZo] glow ol TArGo] &4
HASE uldn £ §Fo] Ude AL
#Ae Fwzol A7 HAUSE epdet’

Y

1

\

i

o
B

O

3

[

—

E 4]
=

5) A == AHAHJoint play test)?

Td z23 AAE AAAY o=z a3
A9 (distraction) Al@ozH #HY ZFF
Aoz iy st F/ [HELH
(condyle/ disk complex)& ¥EAlAH THH
EEE AAEE Wold. HAAE F B
E 329 oFY Yo ETxu UdzA £
& 34E FHYd AA2HA F2 ©E &

R

< gt g3eoA FEF AAHAEAM A}
' &9 FAE o83y TMIE &3,
AAbe 72N $% g (contraction
reaction)ol ¥€oiux] REF MAE LA
o, AAA slEEHE =3H §Fo) flolel 3t
o s AR FZel de AsE @EQ
o] B XL ouistn uebrd eiel Wi}
#4% (arthro-sis) 59 H¥ BAE vehdck
% 5 Ut

6) TETYS2 ZFe Y

fEo ¥FIA EAse BEES dFE
2 HAFAYL 2E AAAY BF7 AEE
L3 ¥ ddegan & & = 9o #ds
& 8 Aol 372 ¥ F A% A
At oE &3 8 5y #HEL T4
agAZEH AHF EFA uig EAI}e
FEY FELH #HFAdEe fn o) AHFAl
% vdevde A4 AT BES, AFACde
g w Ha W 2FA dEhvde #ds.
AFANE Az W #AFA dede A8
AT AL, AF T FTLEA FHS
oy wEEA ge ¥ AdY BdEE N
Z Alole] FFom FHHE d¥E. IR
ATFA GdstA £ Ad BHEC] A
(2¥.5)
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3.5 Schematic diagram of joint noise

7) viAb Al IHAH ZHA(Reflex test
and Chvostek test)

£3 TMJ ¥wHAHE 8tet vkl (jaw reflex) &t
g}, st WAlE wad 253 Doy
£ AAwAl(stretch reflex) 24 A5 47
(trigeminal nerve)e] ©l&lg A} uj
g glon WAbF (reflex arc)& olf3 gl
o.%¥ AXE AdAsEd S 42 A
#2239 (restin position) =, 4 HA
et Ax Ale}7b 2~4mm A freeway
space® #AIStn & Aot AXNH A
ZFAA H BEANT HA R 2AE 82
o] #elo] 3 neuroclogic hammer® 24}
2ol BAE JPPA A, wiabrl dojud ¢
< OEA Hzn, A dojvA gAY %3
Agde
+& onjdly whale] AL FH % AA
©} Wl (upper motor neuron disease)¥ 7}

Joow MK T -0 3

T EE

T80l . AR 2E HAN(Chvostek test)
£ A7 ¥4 (facial nerve)s] W3 AW 3
g AAste AARAM 2 Hd Ue o4
RES F&dnk, Uy UE 280 d=x
(twitch)=ERA F&EE HA Zae 44

(positive)o]t} 173

8) 2XS ZAHElectromyography: EMG)®'”

15 HA7e] A28 weh wde]

o ¥FHAE BFs}x,
JEE #H3le HAAR 2HEE
ofel FAT 771§ ol &sld] Hz
A, N4 AsE Bt B [ FiE
25 WA FAHA F2 28349 Aols
A4 stxE e A HHYolrl(biofeed-
back) X Bo% A8 F Uk, TMJ el
A 2AEE T8 A5 Z2I42E ETBA
& Foted, A= FZA 4= (isometric
contraction), =& 7&’54(spastic)°l‘«} Gk
(isch-emia) e} 282 #Asld TMJ9
SAZA S} #RE ARE I9F £ QU

Z&olt

HE >
ni Fo

> of
2o N
o 4

9) #rARM A Al (Radiologic examination)

TMJ el A88 F e FAHIE o] &
3 944 HA(imaging)e 9 AN &9
{plain radiography), #d z9&, HHFH
93 #A(CT), A7l 39 94 #9 (MRI)
ol A7 ge MAAd #2dF Az
4 (anteroposterior view)& 3dletZ &4
o Reknt A4 &g FFE 4+ ot
#9(lateral view)2 3tetE #HEEV| 9
F4 &F, A-HTF AXNA stEFe 9
2, TMJ&t SAEn A5 27 3z 4
T BAE BRY 5 Y. BY 2YeEe
AN EFAAY 29AE A3 3EAA F

)

m rR.\’_ad&l
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ge ArzAs g 229 YuE BF B
g 5 e AFel Yo

10) s ¥ Ats|A2|H #I}(Behavioral and
psycological assessment)’”

TMJ el el xax] FAH, A3 g
A 9 A4 EAE gddte AL el g
AgAe olsig FI AFER ohjg #xpt
zagte F4d A #Hoh 4% 4F 2 2
2 Ao dig dnxe ofE steEA &l
o, #xe PF F AREAEH Hrbke A
& Afole AL BAolt 234 AATom
bedht, ek Az 9QEe] #AUSA v
d4g gdd AP AHMMPL
Multiphasic Personality Inventory), CMI
(Cornell Medical Index), %ol H4 A 3
AHSCL-90-R) ¥9 #H7t E7& o] &3ty &
g Bra

Minesota

e IR

TMJe AdAAAM 71 &e] AHgs+ #dF
o shtaA A4 Jle, garEe Jis, A
g Fol Bdste i Fog FHod g
g A9 28 I ddd g T™™MJ @
ofe] Aoz st FEE ol2ige] 3
Aek. H2e EYARFHY TMI Bl I
o HA @& oo 2BF 80~90%7F 2
9 &4, & 2% 5 B} SFT(MPD)
o7 Ba o BAoly 19 g4 A%
7 2L 4AE vMiAE ] AATE A
e A ST AL e 7rAHCR Hole
oj@th. Eg ANXY ZHKoly HFo] EAE
TMJ Zele] AL Axtel B TRFAAL &
2 EE&cltt. ol TMJ 2o AU &4

A A HleRe) Nge JAE Feao
I8 F dSAl.

ooz AME AXNEY A3t AR H
Abgel AdEA TMJ AANR F@sio] 3l
e FAAC oy dddA TMIZR A4
o g Fx:m AEZ ALRHIIE vl o]
2 AVIZ TMJANS AAS X 8d B4
7t e AZIF "7 uied,

g d
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