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Ultrasound Image-guided Injection to Temporomandibular Joint
Wook Kim', Jin-Woo Nam**, Seung-Pyo Lee*

'TMD Dental Clinic, 2Seoul Top Dental Clinic,
®Department of Oral Medicine, School of Dentistry, Seoul National University,
“Department of Oral Anatomy, School of Dentistry, Seoul National University

Ultrasonography is the newest imaging modality used for the diagnosis and interventional procedures of oral
and maxillofacial region in dentistry now. Although it is not the first and foremost imaging modality in the diag-
nosis of temporomandibular disorders, it can be the complementary and alternative one for arthrography, CBCT,
CT, and MRI. Ultrasonography of temporomandibular joint (TMJ) does not show the anatomical structures easy
to understand like CT or MRI, but it gives some useful diagnostic information on internal derangement, capsuli-
tis, and degenerative joint disease of TMJ. Ultrasound image-guided injection to TMJ can improve the accuracy
and efficacy, and can minimize the potential damage to adjacent tissues including major vessles and nerves.
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Cha 2o, 11) Al 217, 24l v glo|= 4of gkxte] HAL
1) AA|7F 94K real-time image), 5G4 dynamic 7} 7Fsst
image)®] 7HA13t 9 B7HEA AFEiS] HH WA, 12) HAA] 7153 E FdokA] 2
ANZE BH AFH AlF), AL A, H7F A 13) A& 7Fs/g0] UL HAF IR S5 HALE
250 7FsTHEA E oA AR} SAlo 2 = A A% ARIA o8 7Fst
5 G7F B4, o 2 e A 5Tt 14) Zu] 22to] golgh vk AAPL 7hs g
T 15) &HA| G4 T=0] -Golgt
2) AAA] IAe] Foigt A2 ®AM (onizing ra- 16) A2k A ¢ 74| 2D, 3D 7S} s
diation)o] obd QFESE 237}l #-8.0 2 7| 17) metabolic imaging ¥} E3}0| 7153t Color
U Z2]of] Fagh BFARA 1] Z(radiation expo- 9 Power Doppler AAR 85 55 mjeto| 7+
sure)°] §lo Tt 9 EAHe] A7) Yol A a1
] = 18) 8¢ A 5 713 A7 1% W HE0] 713t
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4) A/ 2 AR FEeh A 24 E5to} 20) A=A, B4, LedoA il WS &8
Yzt A5 A7) At 2 TS
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PR A AGAZ =Y 5 D) & Hut ojiat Zo] g3 A B2 AZ 7HXIAL Q)
ofue} =4 mig, 417 A, AW AL A A9k oS 2 TR Qo
A 5 A Al 7t E(guide)d (A& 2 1) BAPEEARY] 58 2 AHof Ao o= oJ&E3}t
g 4ot bstal A3t e BAYs) 2) =43 T gt B7PF AT 2a0=
3, By A5 ATE HY) TS, penetration) 7F AlgtAlol=t = 1
0) 3 flokal thRt 2-35= 7Hl. A7A(scan) B T2 7SRk AA mdE 9 siHEe] 7HA S}
A 9 o] AMREE = E7153%E MRI 5 23 g4fo] HI=A] &
7) 741 4ol -&olgt a3t
8) AA} 80| CT, MRI °f H|sto] A& o A 3) AlbE A2 E 7HA] §9] whizol e R 5
Ly g AR 29 7} of#f(Eket I
9) 171674 cart 7|} console systern=2 HAMIU] o] &}5H, S50 TE=7100 Qljt Zuke] wt
Z53t 7] A2)71 &olgk 2% note-book ¥ A
2] Foi-& ¥l (portable)= s AAM] He 4) ;2= A4 Sl CT, MRI ¥4= 2
g 2] 59 259 A2 (R, orientation)
10) 3% FEE= Q3 2% 514 (metal artifact) 9 T=(interpretation)®] o1H-H(HAS] A A4
o] B0l gl o] o)
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= Z2)(erosion) T Longitudinal scan Al 599 A7 8
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nance artifact): 7}(gas)olAF HAYSH= 9
Fo& ulA A%, 3 T2} 22 FH(reso-
nance)d =+ U= 7RO 2 2T o o
Bt @0 & AR SR EEAE 6l &
TS 2|52 0 2 HIFAIA 7hA o &Kol M= &
FE 2] sl4to] ARk
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7) 24 3*H(refraction artifact, edge shadowing,

27 29, lateral shadowing): 2237} W<,
g, E3 Hjokd] M| 5 =34 HAHS B
o 5 2 EC] fdAoA FEo] WSt
510l oA Hol=(hypoechoic) 3Joltt.
S ol HEAE 2 0= FoleE A
ATHE Al 3YgiTt

8) tF A& s Hmultipath artifact): W3 ¥ 7]

2] BhAleFE A Wl Sof| 7.9 fluid 7} 9% o}
ol WhabE o] Aol 2= kT

9) AL YA 314, mirror image): F7F9t

S A AA(AZR 2ol ofste] 223t
AbE|o] HRARA] Bith&0 2 gz ety (decal-
comanie, FAR)AE T2 == 14dolth F3
oA WHFE 2297 HEAR S0k I
A F7t 2R oA ARteFE]e] thA] A SR
WP & SEAE Eotet YD /ot
AA S ET H & Felol 7P S AL
Fo & Rt

L o

10) A3} &&= of|#(propagation speed error, <

AP QA3 axial mis-registration, £ W
9] )4, speed displacement artifact, 24 &
A}, speed of sound artifact): QA AW =
Tk Pt At Hr= 1540m/s A Hioto
571 330m/s, A% 1450m/s, = 1480m/s, 7+
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55 ARG O S5 7 vido] 24
0| &0 Zjo] 2 AA| )x|eF TR Yol A &
ZHAHEL] $9)) Ei= sidolt). At £t
A A 222 ¢ 22 Ao UEh A, AR
ARt Hup Se7hHE 25 242 T &2
X0l vrEpdTh. (AT HARAL, Aol B
2 F= FAHREE AH0] ZYA] AL B
=°] YA 4Ho] o1 FEA o8 A7} Alo]
UA 3%E)

11) 29 s14(side lobe artifact): HAE -t =
A Z A7 v 220 121 4 2% {central

sound beam) 9] kst ®HIAMY 22} £ &

% i

&Y 25, side lobe beam)o] &, 4
H AW 7k S A E T o] 1
E4o] BiakE|o] A Wiie] 113 E4o] Q=
AAE Hol= AF E= J4F 9 ot vl
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12) @ 7 3148 slice thickness artifact): 22
1} 9] 9] FA| E et 2R Ao I O] 75 vtk

oA 27t S7FE o] U ddes =
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TEAA 235 FAFe BE s | 915k A
o] kA Az o2 Zop?,
1) 13AE(7.5~15MHz) A% EZANlinear probe)
O AR
2) T B9of| tisto] HEAE 7Y eHgFoR
A &(handling) gt FEARE HlobA] b2 A
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HGEAE IR 202 JA|A7|= HEAR
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o [E&24 5 A(tendon)oll A Bl5 /g0l 7}
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= 2 Gl AT BESH 4 ZY protocol
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A o2 WA = A2 GAF o] 2 4= Q)
ot 23} o) 9 IR ES 220l &
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5] e ek d

o
)
2
oR

i
<t

[¢]

ZA] H7Kfollow-up appraisal),
- | ©th. MRI = 5849 g5
d B B A G5 A o4 &
J 99 2xE &elstar,
o AEEE Bl 1%

A9t Z2507F 294 $7 MRI BHE 5] %
4 95 9 #EA9 573 (sequelae)S &

T YAl ofF = EFAGH HITEY /\0}
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A 284S B e Qv 2By 1 A
2 25Tl A o 41 o ] &R 4= QP

1) Transverse [Axiall scanning: ©EA12] WI5F 3
A](Orientation Marker)7} &4F T]HARe] 2=
of| IX|5HA skar w5t Aol A FH Bl 423

A, - AJEOIA SFefAlofl Hish 60~70%= 2}

T2 1o I @ Q@ 3=7](coronoid process)

9ol FEAS 9XT,
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oA s ¢ ok

A o]q_
=t 5 A Aol A B oA IR 9] A

£ S5t T, &9, TE SN gahHe

= B S U B HEA AFE E ALY

3/ ¥ A(cystic lesion), HE3S}, Z 3] © B,

A HEHTE W) 5 Heks Tad 4= Qloh
u

w9 7 Aol A v AY "HEAG
hockey-stick 5 small footprint B-&A}2] Z=}of| A
FHOoE Fi= T4 Ao HER F5} B
=2

J

T

Yo in-plane(long axis) approacht}t &
W T sPolA g4 T3 W5l out-of-
plane(short axis) approach® %3 FA; Lot
AL A, T AR 52 Al 4 Sl

gkxto] 9= E3E-E Transverse scanningotH
caudo-cephalic views ¥ 5 QlojA] S| =

o] 1, kA Ozo] A, 3o f1F0] 95, o}
HO| ofgjEo] Y52l Y= €2 5= L Q| =}
2] &5 =9 JJﬂé 1/3 & 31H9] 250 &5
Q3E719] XS ZHS Tt 4= It 1-1).

2z}l A= TS Transverse scanning oFH
caudo-cephalic view & 9-& &= QlojA| hH 9] =
o) A, 5o} S-20] 39, spele] 9ol 942, 3}
HO| ofgfFo] YEQ] S ¢ 5= Sl 3HHe| &
G 4 3] 3043 1/ 8 ) 4201 45

L9E719 el ‘T"‘?']ig wE AFHLH1-2).
]AC]-J,]JPO s 3}74/\}_/\]0110]-131 il
ZHsubject) - B4} SF L(dlsplay) - AAFHsonogra-

pher)7} =A| 20

HAreZT3E 2

OJ:O] E_EQ X] %_I’_

2At] BUHQ At 8l 3
ek, (A&7t FAH Al

2012 5T 5 YEE oS 5

O

H gF=219] 9204 in-plane approach® A}35}
kil Q}Eﬂoﬂfqi —,—;Oﬂ/ﬂ H=o] XYohs G2 42

5 A 91t Aole)




I3 1-1. 2= Transverse scanning
(M) Orientation Marker= SAf IZKIO| A0
AR[SHCL.
(B) Caudo—Cephalic View: Marker= &8¢
SFHO| 2= ATl HX[RICE,
(C) In-plane approachZ =3I} FAl Q6t
B2 TAS Al = QT

J121-2. 2= Transverse scanning
(A) Orientation Marker= St IZAKIQ| AHE0]
AR[SHCL.
(B) Caudo—Cephalic View: Marker= &8¢
SHHO| ZE AT PIXISHTL,
(C) In-plane approach 2 =20} FAf S
B2 TAS Al = QU0

ol
—_
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2) Longitudinal [Coronall scanning: ©&A12] #F
3F ¥A](Orientation Marker)7} 34 T A}
ol YAISHA skl stefx|et BHsH 'S
ARE ofef I, I B, SHoMA], 4R 99
ARl o|FA| 5P A4 3hHO| FE ATt
Marker7} 8915 = 942 €= 5 Uk H+ 4
Bjof A Ao 2] TE eio] Bl & A HRltk= 1
T QTP

k219 9= ET#H-S Longitudinal scanning o1

posterior-anterior view & 9 4= 104 sFH S| &
0] 9%, 3PHO| §-50] o, SHH 9| 91F0] 95,
SO offj&o] YRl Fd= €= 4 UL 9}“’4-’]
50| 5 A7 295 1/3 2 3| 50 ¢
5 olofA| 9] 29 TS AT 3)\‘:4(1‘32—1)
3Rkl <= HE-2 Longitudinal scanning sHH
anterior-posterior views @< = 91014 3hHe =
50| 9%, 39| §-50] oiE, 3HH 2] f1%0] 95,
ShH 9l ofgfj&o] &2l Y= €2 o UL 3
FA50| A5 A7 295 1/3 2 9 950 2
= stetx|9] 2915 T WA & lTH1™2-2).
%}, 2= gdof dste] Longitudinal scanning
= Aldgsto] AojRl 2Zu P2 5 Ho &
7¥StEE HIEA| S Aol £ 95 1715 Yot
A7sforst gt

i 9 EES0] A E B 22u QA

tho.3} Zbo] T TR0,

1) ¥ 7o) Z(hyperechoic, 22T} I/HEAD): Y
AR X

=
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ok
To

o2 g EZ
4) g #E7to
space): %“91

ulo

F7width of synovial joint
o] JoE 71EEs 7 AR
o] 2= o7 AASE gl 3E7) T
= o5 ”4 I A Aolet (i E &
W 3) oA T wdE G4 WEE7HA
9] A2)&2A] Longitudinal [Coronal] scanning
position°] A S 7P Addsitt. A
1.950mm & 235 AA FAl(critical width)
= 2mm 24 =3 53520] 93 8400 5
A AEN o] H7EA] cut-off level 2 491 2mm,
20} 1.2mm 2= B QP

Ehd 2Zu) JAdolA 21 H] SRko = dAjol &

EZi nRL

1-4
B\

54 932 AABH: 2ol ofd S gk MEEy
ghy W3R Ol 4 9] UJHOH %3} Dop-

=
pler Y= A 229 EF JHE FAI5IL

59 1&atrophy), BlH(hypertrophy), 2Vd(trau-
ma) A F22 $3} 5 5 22|9] FEHA HrloA
Zo1 Fo] 0] He AoE dHA Utk &

2459] B=A] 28-9] AA L (stiffness)2} A +
(deep fascia)2] T/ 7F= H=o| J=Hoz Iz
A Qltt. 9 A3Kmyofascial disease)2] XHA| &
H-=Sternocleidomastoid muscle) T-2H2] 7
£ 1.5mm7} cut-off value® L&A Jcp,

ZZuMgolA et 55 SRtolA wte] FAt o
B2 echogenic band®] &4 45 ¥ Ho], echo-
genecity 50l W2} 37H] P28 ERE 1A
=8 B (muscle edema)d} #Ho] S 4 Qtk=
BHiE 9} 1—/}40)'

AR} b AAA AR EEARE et

A Qa1 QrARLo] X[Agto] g o g IXAIX] &

o)t W = S Arefsl wto] 91 K outer fas-

|=]

A= 1
o

_|_|_, J




1 2-1. 2= Longitudinal scanning
(A) Orientation Marker = S} IZAXQ| A0 PIX[SHTY.

(B) Posterior-Anterior View: Marker = St 31HO| = ATHO| QIR[SHCY,

Capsule—Condyle D

L,

.

1 2-2. 2= Longitudinal scanning
(A) Orientation Marker £= SFA} ILZIXLO| AlBI0H| QIR [SICH
(B) Anterior-Posterior View: Marker £= S} 31HO| LS A0 QIR[SICY,
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*Doppler G4

o] ISAZKO R o|EotH F7F F7HA
A o], blue shift) taL, TSAZFE Holx|H 2
k=7t A A 'Ho], red shift)ol= Doppler &
IHDoppler Effect, 18429 QAEg|olo] |5}
Christian Doppler7l AJAIet E2] @Afo2 1ho]
A U2 1h5-9] X7t AA| Xt tEA 3=

= ADE S85to] U HE+1Y 2AUE 9
okt A 0 & ohgat 22 2714 E5-2] 4ol Sttt

it

ot fob fd

g} o5 gRolskal, -3 o3 Fht
o AT s @RS
o] A SYTE Ui
1) Color Doppler: Pulsed Wave Doppler 2] &
o= AP 79 20 WA B7E v d
o] X, F19] S B7HA AREET 2D
ModeZ A7HSIT}7} color boxE EHHA EF
o] ekt AI71E g1 of ARERlit ER9
Bt £hgkS AXbe ot BART(Blue Away,
Red Towards): 2412 gr&x1&0 g2 E79] 4
o=, AL FEAZRA ER] HoldE ¥
A5ttt Aliasing artifact(Z&74 514, Flash
artifact(Z3F2 = I3t BHAMA| Z& o} &4}
9] £2]9]0 & 9I3}t Doppler HY M A5
Fgoto] AR 55 ASE WAok= s T

A 7157301 At
2) Power Doppler(Ultrasound Angiography):
Doppler 415.9] ZE (X&) & He|E HAok= A2
& 710tk @79 $E SYsHAY Wks A
SR = ol @R kS £33t Color Doppler
Hoh A%t 3u) of of 2] Tl AMZ(Yellow/

N o
oX et
B el

452 | TSIRITOIAEEIR| K627 K75 2024

Orange Scale)Z A8%, &£57F -9

5 FHE 7HSketal F2F #9115 AR Dop-
pler ZHe.9} 295}o] Aliasingo] F3e WA ohert.
Flash artifact(&Z9lof tigt W7 E=7} o} &7}
ofd d#t Holu & 5 Q| LE2EY A2 &
Aol = SH7HEAFS o= Q.

* Elastography(8H3 941

olskd AARS E4 &% (manual palpation)y &
A AAoR ZA 9] A8+ 1AL supra-micro-
scopic structure®l| <At AT 9 B4 A7
A (stiffness)] Afo]2 T =7} ok 1L+
AR ¥ T FXlo] 2Etshy] wiZo] 223t
|23} Elastography@ %29 H2=E colorz
mapping & St

N

o|A2 22 9] B /dS S75t] o|m|X|g)sl= I
A o2 o] 7|2 4, 7 A, AEA, AR
S 22 YR9] FAJolv v EAS HutR o s
Bkt Y, 95, 5%, 7IEF 24 o NI AFE
RUFE, AE, 9l ARF, o, $oKE 5
Frdsk=d] Ao AT

e 249 7 (hardness)2t #Eo] glow
shear elastic property®]l T3t B]4; 220 tfgt

H

OJAl HH © 2 % Smlo]| 7] %3} Elastography= H=
22 XA HY "HGst A0 A strain ©] © Atk
7174 stof 2o tigt tissue displacement(strain)
Hk8-S =431} free hand techniques ©]-8510]
HEAR 2212 dHlol] A, 29 223} radiofre-
quency wave form< H|15}0] color pixelZ 24
< soft component, M- stiff componentE U
EpWlit}. Elastography = Tttt 22 £ 711t
1) B 223 AR A A deh i) /-85
2) gray scale 220 JollA A 8ol E7Fs3t
Z5 TESP |78l




o

3) 95 7143} Aol
ical setting SlollA] 2227 A3} Acke] %235}

12 W5 selected clin-
= o}
Tt g Ao = 7|gE

IV. 233} 94 F-s FAHUltrasound
Image-guided Injection)

237 JAFS HEA 02 UL 28 At o}
Ve 22 3P, ARSI, A4, vE S

SJat, 23} Elgagol 2 2otaEE2Y SOl
2 WA B4 AR S @A st T 14,
F9L 3, A 500 de) T8 A,

| O

B2 A7k Holzha k. 55 HoplH 22w
g2 A1g0] Halgat Qb Stk B 2ot
#u)o] g o U shefs gk SAlol),

2) 255} B/ F=ot F 2 02 A gYsh= thget
24 354 SAA Aol T A2HE
Q1 [synovial fluid aspiration] 4 A, &
J A= B dS T 55 A=), HEU,
tendon sheath'], T&F9] AX AW FAL S
A Z(mass biopsy), °]&4 (foreign bodies) Al
A 5ol A

3) 259 Y FEo SAE Al Aol AP 22
1} HARE $412 0 2 Alggsto] ol A8 g1l
St 4o AT HA=E 475 t

OIN ]I,loli

=
%

Jol et St Ad A4S 51t 8l

7) A= @¥m|FAIEA AA(vasovegal syn-
cope)?] A/dE E017] fiste] Lntr oz of
2(supine positionys Fstal E3] Aotof|A
5 At flote] Ale A =4 vl i &
I ethyl chloride 23X o] A} 2 E3 =24
£ FRoHA] &2 lidocaine®|Y mepivacaine
02 o7}&FAI At (auriculo-temporal
nerve block, ATNB) & 243} vl5] sio]] Al&
= Al3ggte

8) Al Fargo] ERlEH 2|49 A} Felek =}
Z(needle insertion) J 27} 2 =1 T3 4 Al
73 3|03t At H =5 wef Alegit)

9) A Ale AR 5919 AARE mi 4A=0
T HIEA] 5 Aol A Al ojolet gtk
Gt T B9 X E AR B9 A 52 A
&5t YRRl W7 =4 uig] 5 A5 vhE

Ayt

sticking plaster= Al& F-915 8 S|4t
11) A& A33E 2~3U7t ice pack & #8311
A4k FoRS Al
_TL]- 251.]:1,4147).

1) 255} YA FE0F FAR= &4]o] Hl R ok A
(freehand technique)=.th 84 H ofFHtk= A
< gAlsfof 2ttt

2) FAFRE AR B AI5] AofoRyt gitt.,

3) v At A=7} Ajg oot
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4) 73EH FARE floto] AR G Ag/del d= Al
A|=|ofof gitt. 11) A7 744 Bhgol 220l A] gHA| 2 1745}
5) el A= el AA(@) 18G- ot gttt

1.3mm/ 21G-08mm/ 23G-0.6mm/ 25G-
0.5mm/ 27G-04mm/ 30G-0.3mm/ 31G-
0.26mm S?1H| 5744 2. & v=9] 2)70] 25G
o/ Elojof Z2Zu} FAollA T 755 (A
78 25G9] Hhe2 A sA HolA] ok Ei4A
O 2 7HsA A% TEH)

0) v Zol= A9l 1349l #-§- 7~10cm spi-
nal needle & ARSSITE €3 Al H&A] T84
AR A9 o]F(tragus) A 10mm, 3P
2mm |32} T Hoj A st mandibular fos-
sa)9] 2/ HHFE7IA] 9] Aol= oF 27mm ©]
8289 1 inch-25mm Y 1&1/2 inch-38mm
Zol9] BsZ& ARESHof ettt S8 B A=

ol
PN

12) AeE A7, 4, @ 5 1% sfRehs
=0f| Hhzo] AW, AHI = A] Fes bk
3t FARE Aot gt

13) 4x0f gAY, 71sto] ARG ZAole &AL H]

THRE $R10] A9 FA B0 Hlso F B

o]z gt=ttd B3 v 2T 71&(needle

steering technique: 1. indirect technique: Xk

Al 79 24]9] FA9) To= 7HH4 917 &

9], 2. real-time technique: A% = A3

T RS A, 202 2ete] oA vl

2 7502 IAjsh o) Basit

225 YA TRt o)) Tt o

o} )8 23] olsfsiost BEol

ox

14)

N

]

o) %5
ek

£ {oto] el o2 IE-g(zygomatic arch) 9= 71S 4= Ut} lateral approach 2
5P 4 519} A& (mandibular notch, sigmoid APAl Be 2 ThS R S22 BEETL, co-

notch) A9 semi-circular window & 4%
sto] o] Muishiro = F35k= 722l &
SOlE ol ARlste] BETwEAE A
Sl= 7490l= 1&1/2 inch-38mm Z0]9] HhaS
ARESto] 223k A Restol Aot XH
SHA] oAl QPAskaL AgtslAl F#ARE 4= QltHL
4 3).

7) 255 /ol &7k S(shafy) ) vhs £

(tipy& & & AUtk AF ks B2 & FAIsfoF

axial approach & FAFA| &|/g A22] 5}/4do]
Zem Hhso] #2905 s v ZojXit:
15) 53883} 22 4 I8 of| A out-of-plane [short
axis] approach 7} in-plane [long axis| ap-
proach Erl <4lo] X © ofFrh ARIA]
F4] L5olU FAS FA es 37 3
(distension) ] YHOR vz HAE 573
(localization) & 4= {1t
16) Z253} FAFllA TE739

o:

(
]

3 Al

o = T
g giek. A3A] BRs ] AA(bevel)o] e oA50] TR HFH WG FAE B9
FA vheg YA, &4 9t

8) 73 222 uste] Wex) Hgk 428 A
o, 2gste] 4, FARi

) ks ) QIR ol TR T Alsfol B,

10) ks F2E ek SU@EAY S5, ot

W, s 532 A'E5k= Doppler &7
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17) %2 794 $3S 234 Fhd vhs B

i
18) 2Hzo|=gt FATEAE AR HolA] %



QOut—of-plane approach® 2| =2l

AFOFS OH
=5

2 3. 52 €71 X2 E ¥J610] Out-of-plane approach 2 7H7201 QIEAU=Z o150 HES[FEA!
50| AloH=DHS RIEHGX| Q471 OFXIGHT S5 FALS

+ 340 ofste] =91 A9 SF A9~
(acoustic impedence, 2oAE wjA o] 33F
8 EA44Z Uehdl= A 31)2] Aol Ao 59
go] FAg=l= LAIHQ contrast effectZt
XH o]—]:}

19) 28| 20| B QIth o] AL 0 RS
7] wo] AH|Zo]=9] QI Ak A
oz ol

20) &7 283 487 AHZo|= AAQl dexa-
methasones A/ F-250] A st x]
o 91, ot 224 I MR R QT e

5 X"\”(depigmentation) = A7kst shE=

|

83 q"—é(crystalhne form) 2H|Z0]
T AAQI triamcinolones FAF 2~39W &
A ERA 95 9 B3(acute steroid flare), QF
H 2 Z(flushing) 59 F2H8-S B 4= it
22) Gl TARE AE|EO0|E FARE 5~10U7F LA
AUgG S HY S oloug vrgyd o

[e2e] =2 O

= OFF0ll 5= A

49k,
e 2o AH| 0| AR F7]ot,
23) T8 244 T8 FALE BEL wjtshy

%g ﬂg_% i;ﬁa}_,—/_ _v,‘ju\x% E= D] /\4 01\4
WHSLE A 4= ok 17~19G9] th+H7 Bt

NS Felotal, 4l vjHe F
1} band 52 so] A=) LS AAAA

24) ~H|ZO=0] H U] FANE 25 9 I £
=9 9=, collagen I A=9] oFs} 59 9
dHoz A ARHA| gkl FFo] FAlR A
/g HFE A|mofqt A5t 0 = AREFITh 23]
2 4 A Eant S5 E4(platelet-rich
plasma, PRP)S] &5 FAP} Hot 9451 &
7= Bolthy g}

A5 WH™Hblind technique) S5 HA]
(anatomical landmark)ll AT AR 0.2 A
ol = 4= U= ST A2 9ol Zasith
%A groH Z7 A Qfj(collateral disc liga-

ment) 9 Q1 AR 0] £AHES] A4 AT 4
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3] A A=) D ks 9179] 25

o} §2l0] Zof o] |- ofgIck. G4 f=3k o
204 40) A A BEE 247F 90% 9 30% ehe 21

L= % 1—4,15,23)‘)

B3 GPAY R TRE T S5

Q]

Q] 2 MRIY CBCT B4 S5}

HUPSo|x: 5l TH[ S U AU "Q 5 %

H g3(hematoma)
A &55%(superficial temporal

=
6) 57fH #3{intracranial perforation)
7) 418t A ®(bradycardia)
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artery)

8) ey vz =+d
9) TEY et A} duf

10) AlA A= 2 d4m)e] B9 FZ(leakage)
1) ¥ &4

12) 427 v

ool LAY Ths e Bl L

=
9] o e 28t G fEdt T Aol

x
2
i
i)
of
olN
=
)
ol

V. Q09F

1. 255} G2 AR X|aoflA 73 2 2RbH o
A9 At 9 S AlEA] AREEDL Qe FA
AL FAlo

2. 2570} G2 EEAof] JTA] 294471 4
AF ’HPH-2 oY A]9t arthrography, CBCT, CT,
MRI| tioto] B2 Ei= 4|2 HAF o]
=R,

3. gE9] 233 A2 CTH MRI®K= 28] 9
FelA L2E olsfsly] HA HofA|= PRt
I WS, g3Edd, EE9A g ol
gt -85 Xy HJHE AZ5ie

4. 9149 250t 4 Fot FAR A9 2
5SSl 9 R D A4 5 FH 24
O A £ st < St
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MZAL R ST M. 2011, ()7H22l8t pp17-18. (Sagawa
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