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THO|LE X|=, LA 208 S0 AR T St Q=0 S8 &8 Hel= Mt S
ULt 0l0 =TRSt RN =2 0|1 MHotn QMG MBS flotd, =IHEXH7|F
(International Atomic Energy Agency, O|ot IAEA), ZHIZAMMEH | 3(International Commission
on Radiological Protection, 0[5t ICRP) S =2 =A| WAtM 2| 7|72t MEIt HHoME HYSHet

ZX3t HRlg &8 WS HORHTHInternational Basic Safety Standard, 2014).
B 1) A2YARM ordmz] 3]
e
Hors 2% AR DZMEO H3E Xefole RE ZH2 =220 0|220] O 7{0F &t
: SICA| TR ZAIRIS AAJBH0} &
IZ &M 7ksd, DEX > 2 I J7/= ZHEA, AN QIXtE 11215101
Exs UE | BRINOR TAE 4 QUs WM WP SXIH00) B HA 48 Al ke BNl
2Z0IM ZICHSH YAMMES XA AtZaloF &
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Ol HEOB HEs} fH] HAUKOR THGH| OfZR0 JAOlst 2ORI0| tOBE LA 02
geiolcy,

et HA9 AE SHUBAs)UE A=A L= 2y QlXl(awareness), HALE Al XYY
(appropriateness) 22, ZAKaudit)7t 2. ?eld QX =017| oM M2/t us H 23, XA
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f Recommendations, Assessment, Development and Evaluation) 222 HAES
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=2 X39 ZHeEL HISE HAZE ZdEst 2ot 2 H0Ms TOEd 20| ZHoIAL 2AsES
ZolEE2E A HAQ 2 S HIEE fIgs Ao, AMAERE S 2AxES Z2T0MV|Z oftt
HISE2 2H+EN 01S(benefit) 2 Yfai(harm), 12|10 =Lie +8d L MEMS 12ioto] H1o
4ot Bt s 215 2ot
=g IHeE 8 2H+EEMUERE)
KCIG o su o|oj
of2el 37tKIE X718 REF DEdte
i
1) Good reference standard
2) Consecutive patients study
: 3) Blind interpretation Mot oIl A/ 3 HISE 90| ¥2
(=2 AA=22E FFE A00|0
Level 1 &2 MAX 2oi0Z
SA/EIHE ZAE XHE510 ZuUE
HIW2EEer SARIUMARICH, HHISE
i
of2hel 27X X718 BtEote ¢+
1) Good reference standard
2) Consecutive patients study L= *
. Blind interpretation I XMEME oIl A 2 H|EZ 9E0|
I Sk S50 AFE=ERH FEE Zu0|ot.
Level 2 29| HHX —Eriﬂ’é &s%) e
SM/EIHE HAE % 6f04 EENL =
HI_'JEP’ESJ H| I’L%‘r’@‘é&* TSE, 23
SE, Quasi-RCT)

3 Without consistently applied reference l At AP 2EESPAL, HIEE 0]
standards (#3) =2 OHEERH FFE Z0o|ct
Case—control study

4 Poor or non-independent reference W, I AT EREGIL HISR Q50|
standard (D) | &2 GPSRLE FHH Ano|C

5 Expert opinion
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1. 2oHeE LA @2 ZEEQI INLFULAS U
(level of evidence) | - &2(1), ZS=(I), Z2(1),01L =2 (IV)
- Ty
L UM QBN
) ol (benciit - UM oS0 DIRIs SFE ¥ : AR, AU #at 5
- Titbenett - SHWOSH XY 0189 A4 ¢ KAYS U, HHOl & EE AlB(BAHS
24, QII/HIB/AIE 0|8 SO 2 S
CER DEEE B71 Aol W Y SO et A%t Qe B

YANE - REY, 20, MR S 27t Qo Uy HYHO Y U

3. {sti(harm) oo
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ST EXHZADE Sl6k= | ofst =235 2H7t Y A A=
Alsste 212 ATE oie SM(ZADE Hots 10| st SEst 27t AN AlSHE 22
Ehk
(x71=) oiE SIH(ZADL Hok= 0| CHet 2HE SS9 S A0|Y.
AT;H}; — SMHEHANS MEHNMOZ HIZSIALE, ™27t | T2t SXIHRI0A
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STE AE eTE Alget Zig Mg
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SHESM(AANS 7t UTHALE QiCH=E A0 CHEE 2He =520t
Hi glg S0 CHSt FIpNQ1 A7 Qs
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2.1, BAEE F7F & B
1) LAY FIHol et JHe

SAZIALS| CHFSH BIARMZHO]| CHEH MTHA 4==(Relative Radiation Level, RRL)O| 42| X|ZI0{Af
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AUCL RLL2 ReiEs /|ULZ YelofRelH Reidd2 of JodAlRt HEst 25 MA9| =3
YA PIREE LEUE Y22 mSve| HIE AFESIT. ofX[Z Ol= 0|2t J20| TE HE =S

BIoIK = UUCH. American College of Radiology?l ACR Appropriateness Criteria®, Royal
College of Radiologists. iRefer 7th edition, M{&32| Diagnostic imaging pathways2| L1} %79
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KIZIA: Referral strategy for early recognition of axial spondyloarthritis: Consensus recommendations from the
Hong Kong Society of Rheumatology(2013)

X|&IB: Evidence-based recommendations for the management of ankylosing spondylitis: systematic literature
search of the 3E Initiative in Rheumatology involving a broad panel of experts and practising
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. Van der Linden S, Valkenburg HA, Cats A. Evaluation of diagnostic criteria for ankylosing
spondylitis: a proposal for modification of the New York criteria. Arthritis Rheum
1984,27:361-8.

. Dougados M, vander Linden S, Juhlin R, Huitfeldt B, Amor B, Calin A, et al. The European
Spondyloarthritis Study Group preliminary criteria for the classification of spondyloarthritis.
Arthritis Rheum 1991;34:1218-27.

. Resnick D, Kransdorf MJ. Bone and Joint Imaging, 3rd ed. Elsevier Saunders, 2005:
267-315.

. Yochum TR, Rowe LJ. Essentials of skeletal radiology, 2nd ed. Williams and Wilkins,
1996:877-910.

. Braun J, Bollow M, Sieper J. Radiologic diagnosis and pathology of the spondyloarthropathies.
Rheum Dis Clin North Am 1998;24:697-73b.

37



10

1.

12.

13.

14.

15.

16.

17.

18.

Jacobson JA, Girish G, Jiang Y, Resnick D. Radiographic evaluation of arthritis: inflammatory
conditions. Radiology 2008;248:378-89.

Zink A, Braun J, Listing J, Wollenhaupt J. Disability and handicap in rheumatoid arthritis and
ankylosing spondylitis—results from the German rheumatological database. German
Collaborative Arthritis Centers. J Rheumatol 2000;27:613-22.

. Sidiropoulos PI, Hatemi G, Song IH, et al. Evidence-based recommendations for the

management of ankylosing spondylitis: systematic literature search of the 3E Initiative in
Rheumatology involving a broad panel of experts and practising rheumatologists.
Rheumatology 2008;47:355-361.

Rudwaleit M, Listing J, Maerker-Hermann E, Zeidler H, Braun J, Sieper J. The burden of
disease in patients with ankylosing spondylitis and preradiographic axial spondyloarthritis is
similar. Arthritis and Rheumatism 2004;50:5211.

. Dougados M, Dijkmans B, Khan M, Maksymowych W, van der Linden S, Brandt J.

Conventional treatments for ankylosing spondylitis. Ann Rheum Dis. 2002;61(Supp! 3):iii40
-50.

Braun J, Brandt J, Listing J, et al. Treatment of active ankylosing spondylitis with infliximab:
a randomised controlled multicentre trial. Lancet 2002;359:1187-93.

van der Heijde D, Kivitz A, Schiff MH, et al. Efficacy and safety of adalimumab in patients
with ankylosing spondylitis: Results of a multicenter, randomized, double-blind, placebo-
controlled trial. Arthritis Rheum 2006:;54:2136-46.

Davis JC Jr, Van Der Heijde D, Braun J, et al. Recombinant human tumor necrosis factor
receptor (etanercept) for treating ankylosing spondylitis: a randomized, controlled trial.
Arthritis Rheum 2003;48:3230-6.

Rudwaleit M, Listing J, Brandt J, Braun J, Sieper J. Prediction of a major clinical response
(BASDAI 50) to tumour necrosis factor alpha blockers in ankylosing spondylitis. Ann Rheum
Dis 2004,;63:665-70.

Sieper J, Rudwaleit M. How early should ankylosing spondylitis be treated with tumour
necrosis factor blockers? Ann Rheum Dis, 2005;64(Suppl 4), iv61-4.

Rudwaleit M, Khan MA, Sieper J. The challenge of diagnosis and classification in early
ankylosing spondylitis: do we need new criteria? Arthritis Rheum 2005;52:1000-8.

van der Linden S, Valkenburg HA, Cats A. Evaluation of diagnostic criteria for ankylosing
spondylitis. A proposal for modification of the New York criteria. Arthritis Rheum
1984,27:361-8.

Braun J, Bollow M, Eggens U, Konig H, Distler A, Sieper J. Use of dynamic magnetic
resonance imaging with fast imaging in the detection of early and advanced sacroiliitis in
spondylarthropathy patients. Arthritis Rheum1994,37:1039-45.

38



19.

20.

21.

22.

23.

Oostveen J, Prevo R, den Boer J, van de Laar M. Early detection of sacroiliitis on magnetic
resonance imaging and subsequent development of sacroiliitis on plain radiography. A
prospective, longitudinal study. J Rheumatol 1999;26:1953-8.

Carrera GF, Foley WD, Kozin F, Ryan L, Lawson TL. CT of sacroiliitis. AJR Am J
Roentgenol 1981,136:41-6.

Kozin F, Carrera GF, Ryan LM, Foley D, Lawson T. Computed tomography in the diagnosis
of sacroiliitis. Arthritis Rheum 1981;24:1479-85.

Fam AG, Rubenstein JD, Chin-Sang H, Leung FY. Computed tomography in the diagnosis
of early ankylosing spondylitis. Arthritis Rheum 1985;28:930-7.

Puhakka KB, Jurik AG, Egund N, et al. Imaging of sacroiliitis in early seronegative
spondylarthropathy: assessment of abnormalities by MR in comparison with radiography
and CT. Acta Radiol 2003:44(2): 218-229.

39



IS

KQ 2.

0

A
o

==

A
O

(lipoma)0|Lt ZXZ(ganglion)0| 2

=
S

10

Aol

b

—

el

24 %0l|M

(=]
S

PSS
O

|-

—

b

3
, 3.3 cm Oj¢e| 27|, T1 XY

0] A0 HALX E2BN S0

L. (F1SZ B, 2H%= 1)

(o]

A
=
E
2

t(14,16-26), 21 &

7I0|=2t2l2 HM = 5719| 710|=21010|
A

| -

—

)
t

T

A7 |1 3HH M (Magnetic Resonance Imaging)
N
7t
o

=
—

—

FROZ BE0 QUCH16). 2L X7 |1&

—

BAIE Sofl e FHO| TNXl= 22 Ot HA
| 0]Z0]

]S

2
=

o

"SIe)

O
T2LEEL0AS 11

4+ g B0

| -

=
o
j—

st
J0]

90 %7tA| THefotA EuE0] ATt 2Lt

St

g5 A

O] BHECH2-4). T, YdHoZ XYB0|L ZHE0

—

o

Dt E2 =
Aot BAIE0 UoH, o JHY S0|=7t

S
—

A 2HRE )
A(Computed Tomography) ZAIELH H 2

ofal, &4 LS| Mal=t HES

—

—

HEZ ALt HE=2l 710| =2t
HEZF1 o] w(lesion conspicuity), XT (characterization, and local staging)dil O]

A7 3HB4 (Magnetic Resonance Imaging)

Sto
=

.

ofl

=
il
0

JoiMS] =
&, 6.6 cm 0|2 371211 ey UCH27-33). A T A0M=

F

A

F

=

==

0] 7+5oICt SR 0(27,31,33), AUHHHEL

1
K
K
K

.l

0~38 %011 A

40

(0]
&Y

SIFCH30, 32, 34-36). XYM AF20| Y&



ey

1. OS2t ol

P

UNK|= HREZE ST XLB0| QY| AL, DEUALGANA Mt BAE F

[ 40
o
0z
ol

=
>
ox

%
ton
lon
=5
D
@
D
sl
o
o
)
(@}
wn
»
Z
)
Qo
o
=
d
1o
>
n
:
N
0
|_|_|_
ne
_>|'_|
oY
>
HU
Pa
0R
oM A
oy
O
_|
oy
>
d
>
0
il
4>
$0
O

O M=t 2 AL SIS 7 U
AL RESIL R SF0ME AV ISEEE 235F CT gAvt 119 37| 58
HYORE Elot=tl S5 FEES 7L 2ot QTK(18). 2Lt fARd TF0| QU

[=) o
=7t ROPM =8 2F0|L gitd S& 203A] Rett= H80| QU

N 0F
08
0z
1]
08
o
Mo

AN
orr
ron

fob
Pal
2
x
ne
pal
oY
>

HU
@)
_|

O 1r
o
ron

e 4

4I A
(i
HU
10

el
A
1o

ZEH ALZ0 tHolM . ZEAIZH HIE0] S0{HM= HOoilA 2|70] E2ett, ZEEZ AM|
, g ZEY THS0| 0| &R YEls BavF ATKE4,35). 1Lt E

2 5 11(36), LEANYSE, F
,39). M2t EHARML HIZE

O

¥, Ad e =30| He 49k UALE=

OHl
0g
0Q
0x

|_
=
ro
rg
<
o
= orir o mo

N
=
==
H1
2
2
%
N
T
0
ta Bl

—
%

Ol
0y
oY
>
i
ol
N
oot
|O
HU
=
0Q
X
O
02
10
11k}
1
A
o
or
o
J
0
il
njo
|

= B Ho B
NE 08 O of

1o

Rl

0

ru|o

':_I

_EI_{

o

=)

1 oM

2. 7Y 841 HEY
—Too=2 o
A7 EE3EY 7#Ed00 tolids RS T=XA-O0| SX[otAtt L, CTH =S BA0| HollA=
L= 710|==21210) Wt THE 22 W2l AURALE. =718 AL SHIS B, AR 89| A0, 12|11

A =&
HE R 3 HAZ ol TYot= A=H(O| XO0|2 HEfLE dlge2 Y24 0|9 = +8d0

o/l Tz 710|E2tele] qUY +Sdit HEdE FUIet 2a RN S| THE ?Ieh SR dA=EM
7

=" (===} o O =
= s XEA | XEB | XEC | XED | XEE
Q7 HH(RHE, YHE 5)0| RARSIT =24 | =3 | =32y | == | 22
g | RIS AR FARSH. Gl Gl Gl Gl Gl
T | HIR QI oS QAL of of of of of
oiEdEl= =8 Dottt Gl Gl Gl Gl Gl
offd &M & Hl= 0|87ks0oltt Gl Gl Gl G Gl
o | 2R TEI1E0] Olg7ksott Gl Gl Gl Gl Gl
°° | MER/MTZH M| gict of of of of of
o l= M8 i, Ol Ol Ol Ol Ol
X|ZIA: Soft Tissue Sarcomas: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up(2010)

2IB: Soft tissue and visceral sarcomas: ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-up(2014)

X|ZIC: Guidelines for the Management of Soft Tissue Sarcomas(2010)

X|ZID: ACR_Soft-Tissue Masses(2012)

XZE: L2X|E CQ152 Is MRI appropriate for the diagnosis of soft tissue tumors/tumor-like lesions? Is

contrast-enhanced MRI necessary?

41



Ho Jlol=atel-224 2t

3. AR LAY

. American College of Radiology. Manual on Contrast Media. Available at:

http://www.acr.org/~/link.aspx?_id=29C40D1FEOEC4ESEAB6861BD213793E5&amp;_z=z.

. The ESMO/European Sarcoma Network Working Group. Soft tissue and visceral sarcomas:

ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Annals of
Oncology25 (Supplement 3): iii102-iii112, 2014

P. G. Casali, & J.—Y. Blay. Soft tissue sarcomas: ESMO Clinical Practice Guidelines. Annals
of Oncology21 (Supplement 5): v198-v203, 2010

Robert Grimer, lan Judson, David Peake., nd Beatrice Seddon. Guidelines for the
Management of Soft Tissue Sarcomas. Sarcoma. 2010; 2010: 506182.

Sundaram M, McGuire MH, Herbold DR. Magnetic resonance imaging of soft tissue masses:
an evaluation of fifty-three histologically proven tumors. Magn Reson Imaging 1988;6(3):
237-248

Griffith JF, Can DP, Kumta SM, Chow LT, Ahuja AT. Does Doppler analysis of musculoskeletal
soft-tissue tumors help predict tumour malignancy? Clin Radiol 2004:5994):369-375

. Lakkaraju A, Sinha R, Garikipati R, Edward S, Robison P. Ultrasound for initial evaluation and

triage of clinically suspecious soft-tissue masses. Clin Radiol 2009,64(6):615-621
Jelinek JS, Kransdorf MJ, Shmookler BM, Aboulafia AJ, Malawer MM. Liposarcoma of the
extremities: MR and CT findings in the histologic subtypes. Radiology 1993;186(2):455-459

. Vanel D, Shapeero LG, De Baere T, et al. MR imaging in the follow—-up of malignant and

aggressive soft-tissue tumors: results of 511 examinations. Radiology 1994;190(1)263-268

10. Weekes RG, Berquist TH, McLeod RA, Zimmer WD. Magnetic resonance imaging of soft-

11.

tissue tumors: comparison with computed tomography. Magn Reson Imaging 1985:3(4):
345-352

Cohen EK. Kressle HY, Perosio T, et al. MR imaging of soft-tissue hemangiomas:
correlation with pathologic findings. AJR 1988;150(5):1079-1081

12. Crim JR, Seeger LL, Yao L, Chandnani V, Eckardt JJ. Diagnosis of soft—tissue masses with

MR imaging: cab benign masses be differentiated from malignant ones? Radiology

42




13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

23.

24,

25.

26.

1992;185(2):581-586

De Schepper AM, Ramon FA, Degreyse HR. Magnetic resonance imaging of soft-tissue
tumors. J Belge Radiol 1992;75(4):286-296

Jones BC, Sundaram M, Kransdorf MJ. Synovial sarcoma: MR imaging findings in 34
patients. AJR 1993;164(4):827-830

Wignall OJ, Moskovic EC, Thway K, Thomas JM. Solitary fibrous tumors of the soft tissues:
review of the imaging and cilinical features with histopathologic correlation. AJR
2010;195(1):W55-62

White LM, Wunder JS, Bell RS, et al. Histologic assessment of peritumoral edema in soft
tissue sarcoma. Int J Radiat Oncol Biol Phys 2005;61(5):1439-1445

Binkovitz LA, Berquist TH, MclLeod RA. Masses of the hand and wrist: detection and
characterization with MR imaging. AJR 1990; 154(2):323-326

Panicek DM, Gatsonis C, Rosenthal DI, et al. CT and MR imaging in the local staging of
primary malignant musculoskeletal neoplasms: Report of the Radiology Diagnostic
Oncology Group. Radiology 1997;202(1):237-246

Gielen JL, De Schepper AM, Vanhoenacker F, et al. Accuracy of MRI in characterization
of soft tissue tumors and tumor-like lesions, A prespective study in 548 patients. Eur
Radiol 2004;14(12):2320-2330

Moulton JS, Blebea JS, Dunco DM, Braley SE, Bisset GS, 3rd, Emery KH. MR imaging of
soft—tissue masses: diagnotic efficucy and value of distinguishing between benign and
malignant lesions. AJR 1995;164(5):1191-1199

Panzarella MJ, Nagvi AH, Cohen HE, Damron TA. Predictive value of gadolinium
enhancement in differentiating ALT/WD liposarcomas from benign fatty tumors. Skeletal
Radiol 2005;34(5):272-278

Teo EL, Strouse PJ, Hernandez RJ. MR imaging differentiation of soft—tissue hemangiomas
from malignant soft-tissue masses. AJR 2000;174(6):1623-1628

Van der Woude HJ, Verstaete KL, Hogendoorn PC, Taminiau AH, Hermans J, Bloem JL.
Musculoskeletal tumors: does fast dynamic contrast-enhanced subtraction MR imaging
contribute to the characterization? Radiology 1998;208(3):821-828

Van Rijswijk CS, Geirnaerdt MJ, hogendoorn PC, et al. Soft-tissue tumors: value of static
and dynamic gadopentetate dimeglumine—enhanced MR imaging in prediction of
malignancy. Radiology 2004;233(2):493-502

Van Rijswijk CS, Kunz P, Hogendoorn PC, Taminiau AK, Doornbos J, Bloem JL. Diffusion—
weighted MRI in the characterization of soft—tissue tumors. Jmagn Reson Imaging 2002,
15(3):302-307

Wang CK, Li CW, Hsieh TJ, Chien SH. Liu GC, Tsai KB. Characterization of bon and

43



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

drtoleael-2E24 2t

soft-tissue tumors with in vivo TH MR spectroscopy: initial results. Radiology 2004;232(2):
599-605

Kransdort MJ et al. Soft-tissue masses : diagnosis using MR imaging. AJR 153:541-547,
1989

Berquit TH et al. Value of MR imaging in differentiating benign from malignant soft-tissue
masses: study of 95 lesions. AJR 155:1251-1255, 1990

Crim JR et al. Diagnosis of soft-tissue masses with MR imaging : can benign masses be
differentiated from malignant ones? Radiology 185:581-586, 1992

Ma LD et al. Differentiation of benign and malignant musculoskeletal tumors: potential
pitfalls with MR imaging. Radiographics 15:349-366, 1995

Gielen JL et al. Accuracy of MRI in characterization of soft tissue tumors and tumor-like
lesions. A prospective study in 548 patients. Eur Radiol 14:2320-2330, 2004

De Schepper AM et al. Statistical analysis of MRI parameters predicting malignancy in 141
soft tissue masses. Rofo 156:587-591, 1992

Moulton JS et al. MR imaging of soft—tissue masses : diagnostic efficacy and value of
distinguishiung between benign and malignant lesions. AJR 164:1191-1199, 1995

May DA et al. MR imaging of musculoskeletal tumors and tumor mimickers with
intravenous gadolinium: experience with 242 patients. Skeletal Radiol 26:2-15, 1997
Kransdorf MJ et al. The use of gadolinium in the MR evaluation of soft tissue tumors.
Semin Ultrasound CT MR 18:251-268, 1997

van Rijswijk CS et al. Soft-tissue tumors: value of static and dynamic gadopentetate
dimeglumine—enhanced MR imaging in prediction of malignancy. Radiology 233:493-502.
2004

Panzarella MJ et al. Predictive value of gadoliniun enhancement in differentiaing ALT/WD
liposarcomas from benign fatty tumors. Skeletal Radiol 34 :272-278, 2005

Kajhara M et al. Evaluation of tumor blood flow in musculoskeletal lesions: dynamic
contrast-enhanced MR imaging and its possibility when monitoring the response to
preoperative chemotherapy-work in pogress. Radiat Med 25:94-105, 2007

Mirowitz SA et al. Characterization in musculoskeletal masses using dynamic Gd-DTPA
enhanced spin—echo MRI. J Comput Assist Tomogr 16 : 120-125, 1992

44




KQ 3. HIZAY 22 £53 545K 012 BRI S59 9IS FH6H| YIst Xust HAt
HALE 2O
71 1. BIOAH B2 52 SASHS A0l SIRIOIN USAZIAOIY 0[4Z10] Yt A9 S50
2012 F5t7| Y3t CIS FA ZAZ MRIZ TS (MISI B, 2ALE )

%

oI 71 S5t HIMY 28 §39 02 SEE(osteoarthritis)O|CH1). 1 H0l= LTS
(internal derangement of knee), YEoIZIZZB&(subchondral stress fracture), @34 ZEH
(inflammatory arthritis), 224 Z=HZ3Y(osteochondritis dissecans), Yitd ZCtES(transient
osteoporosis), &7/H1-2IESUEN OFESZ(patellar tendon-lateral femoral condyle friction
syndrome), MAZCIL OtaESZ A (liotibial band friction syndrome) & Cish &0I0| E58 Quist

2 QUCH2-10).

Ut BHS RESH UK B4 ZMOIKIZ HEFHO| T 01 AZ10| Y2 FP CIS B ZAP} HLsI)
(11-14). Yt 2% ZRp7} MTHE0[X| 03 40| NS 52 X2 A% H £7h Y27t Bosiis
MRIZL X350 EICH(15). MRIS Sal 2R, R34S, goojel #ist, B4, HB0ldS, 9B 01,
SHEICIE Z2 OITfo AMOILt B Bt B4 B35, BY, ZUA S2 52 UYT2 HOIH 4

MRIS EZ40] 51 17191 EFE0| QUOLY, WAK LIZ0| g1, 28 Lol 02 2RSS 5t #of
SloIa 4 QICk= FHO| 9k 015 Sof PESES YO 4 Y= CIYSH YIS WESILL HIHE +
9| e} |- =

45



7toleael—=2=24 2ut

= o= XIZA | XEB XKEC  XED  KEE | KEF  XEG  XEH
LT EREEREEESNIEA L g g of o o o o
; I} MBEIF QALBILE of o of | o o o o
4 | DR 9IS 0|52 RARILE of o of | o o o o
YT £88 DiaiCt, of o of | o o o o
oy =X 2 M= o)grKsaict | of | of of | o o o o
’j_ Laxol MB7|0| 0187Kssict. | o | o of | o o o o
; HEX/HEN A0| gt of | o of o | o o | o
QI XS DioiCt of | of of | o o o o

X|ZA: VA/DoD clinical practice guideline for the non-surgical management of hip and knee osteoarthritis

|&B: Summary and recommendations of the OARSI FDA osteoarthritis Assessment of Structural Change
Working Group(2011)
KX|ZIC: Recommendations for musculoskeletal ultrasonography by rheumatologists: setting global standards for
best practice by expert consensus(2005)

X|ZID: Diagnosis and treatment of osteochondritis dissecans(2011)

K|ZlE: ACR&ndash;SSR practice guideline for the performance and interpretation of magnetic resonance
imaging (MRI) of the knee

: AAOS clinical practice guideline: Diagnosis and treatment of osteochondritis dissecans(2011)

: ACR_Nontraumatic Knee Pain(2012)

© YEJI0|E21 CQ 150 Is MRI appropriate for the diagnosis of meniscus/cruciate ligament tears of the
knee?

>|
oA g g
[®)

T

Ralibalibal
1z

3. AR AR

oumtaARMZAL A\

MRI 0

E ol
1. Peat G, McCarney R, Croft P. Knee pain and osteoarthritis in older adults: A review of
community burden and current use of primary health care. Annals of the rheumatic
diseases 2001;60:91-97.
2. Le Gars L, Savy JM, Orcel P, Liote F, Kuntz D, Tubiana JM et al. Osteonecrosis—like
syndrome of the medial tibial plateau can be due to a stress fracture. Mr findings in 13
patients. Revue du rhumatisme (English ed.) 1999;66:323-330.

46



10

11.

12.

13.

14.

Yamamoto T, Bullough PG. Spontaneous osteonecrosis of the knee: The result of
subchondral insufficiency fracture. The Journal of bone and joint surgery. American volume
2000:82:858-866.

Hayes CW, Conway WF, Daniel WW. Mr imaging of bone marrow edema pattern: Transient
osteoporosis, transient bone marrow edema syndrome, or osteonecrosis. Radiographics : a
review publication of the Radiological Society of North America, Inc 1993;13:1001-1011;
discussion 1012.

O'Connor MA, Palaniappan M, Khan N, Bruce CE. Osteochondritis dissecans of the knee in
children. A comparison of mri and arthroscopic findings. The Journal of bone and joint
surgery. British volume 2002;84:258-262.

Kijowski R, Blankenbaker DG, Shinki K, Fine JP, Graf BK, De Smet AA. Juvenile versus adult
osteochondritis dissecans of the knee: Appropriate mr imaging criteria for instability.
Radiology 2008;248:571-578.

Lo GH, Hunter DJ, Nevitt M, Lynch J, McAlindon TE. Strong association of mri meniscal
derangement and bone marrow lesions in knee osteoarthritis: Data from the osteoarthritis
initiative. Osteoarthritis and cartilage / OARS, Osteoarthritis Research Society 2009;17:
743-747.

Englund M, Guermazi A, Gale D, Hunter DJ, Aliabadi P, Clancy M et al. Incidental meniscal
findings on knee mri in middle-aged and elderly persons. The New England journal of
medicine 2008;359:1108-1115.

Chung CB, Skaf A, Roger B, Campos J, Stump X, Resnick D. Patellar tendon-lateral femoral
condyle friction syndrome: Mr imaging in 42 patients. Skeletal radiology 2001:30:694-697.

. Vasilevska V, Szeimies U, Stabler A. Magnetic resonance imaging signs of iliotibial band

friction in patients with isolated medial compartment osteoarthritis of the knee. Skeletal
radiology 2009;38:871-875.

Hayes CW, Conway WF. Evaluation of articular cartilage: Radiographic and cross—sectional
imaging techniques. Radiographics : a review publication of the Radiological Society of
North America, Inc 1992;12:409-428.

Brandt KD, Fife RS, Braunstein EM, Katz B. Radiographic grading of the severity of knee
osteoarthritis: Relation of the kellgren and lawrence grade to a grade based on joint space
narrowing, and correlation with arthroscopic evidence of articular cartilage degeneration.
Arthritis and rheumatism 1991;34:1381-1386.

Kijowski R, Blankenbaker D, Stanton P, Fine J, De Smet A. Arthroscopic validation of
radiographic grading scales of osteoarthritis of the tibiofemoral joint. AJR. American journal
of roentgenology 2006;187:794-799.

Messieh SS, Fowler PJ, Munro T. Anteroposterior radiographs of the osteoarthritic knee.

47



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

The Journal of bone and joint surgery. British volume 1990;72:639-640.

Vincken PW, ter Braak AP, van Erkel AR, Coerkamp EG, de Rooy TP, de Lange S et al.
Mr imaging: Effectiveness and costs at triage of patients with nonacute knee symptoms.
Radiology 2007,242:85-93.

McAlindon TE, Watt |, McCrae F, Goddard P, Dieppe PA. Magnetic resonance imaging in
osteoarthritis of the knee: Correlation with radiographic and scintigraphic findings. Annals
of the rheumatic diseases 1991;50:14-19.

Reiser MF, Vahlensieck M, Schiiller H. Imaging of the knee joint with emphasis on
magnetic resonance imaging. European Radiology;2:87-94.

Sabiston CP, Adams ME, Li DK. Magnetic resonance imaging of osteoarthritis: Correlation
with gross pathology using an experimental model. Journal of orthopaedic research :
official publication of the Orthopaedic Research Society 1987;5:164-172.

Chen CA, Lu W, John CT, Hargreaves BA, Reeder SB, Delp SL et al. Multiecho ideal
gradient—echo water—fat separation for rapid assessment of cartilage volume at 1.5 t:
Initial experience. Radiology 2009;252:561-567.

Spritzer CE, Vogler JB, Martinez S, Garrett WE, Jr., Johnson GA, McNamara MJ et al. Mr
imaging of the knee: Preliminary results with a 3dft grass pulse sequence. AJR. American
journal of roentgenology 1988;150:597-603.

Konig H, Sauter R, Deimling M, Vogt M. Cartilage disorders: Comparison of spin—echo,
chess, and flash sequence mr images. Radiology 1987;164:753-758.

Ghelman B, Hodge JC. Imaging of the patellofemoral joint. The Orthopedic clinics of North
America 1992;23:523-543.

Pihlajamaki HK, Kuikka PI, Leppanen VV, Kiuru MJ, Mattila VM. Reliability of clinical findings
and magnetic resonance imaging for the diagnosis of chondromalacia patellae. The Journal
of bone and joint surgery. American volume 2010;92:927-934

Lo GH, McAlindon TE, Niu J, Zhang Y, Beals C, Dabrowski C et al. Bone marrow lesions
and joint effusion are strongly and independently associated with weight-bearing pain in
knee osteoarthritis: Data from the osteoarthritis initiative. Osteoarthritis and cartilage/
OARS, Osteoarthritis Research Society 2009;17:1562-1569.

Ward EE, Jacobson JA, Fessell DP, Hayes CW, van Holsbeeck M. Sonographic detection
of baker's cysts: Comparison with mr imaging. AJR. American journal of roentgenology
2001:176:373-380.

48



KQ 4. 825 B9 XMF 2l XM HF: &5 Zith| figh AHHM A= HEst Y
7

Hi 1. 8LF 299 HF 2 40l KoM M &5 LHor| flot AHn dAl=s XFSUS
SHA| 242 §QF CT dAAKthoracic and lumbar spine CT without IV contrast)S HIE
= o (IS8 B, ZHZE 1)

: =
(4-6). 8QF XF &0 THE O1F HF0|A LEHUARIZAMO Bl CT 7t F&totH (7-14), RR HS0
M2 CT O BIsH YHAIMZALS 8% BF FICto| DIZEJ} OF 0.49-0.82, E0|=7} 9 0.55-0.93
OF HIKACKT, 8, 12, 15-23). 85 CT Lt =8 CT HA} (chest-abdomen-pelvis CT)0IM =
SHH FA (axial image) & M+ 4 (reformatted image)0| RE5ICHT SIRACKI, 12, 14, 17,
22-28). Lot O oo MEF ZEO| M SUEHN Uz FRIL S0t 02 A0 MDCT
(multidetector CT) 7+ XEIT QAZALR S8SICIT AFEACK10-12, 14, 27-30). ELE SHO| o=
=01 QI &4t (isolated unstable ligamentous injury) = I =201, CT ZA0IIA ZAQ1 22 F7HXQI
MRI ZHARE TotA| BA=CH31-33). & &8 Meler AREEA £40i| toiA MRI 9f Bluwsits o CT=

DIZtE oF 0-0.88, SO|E 0.94-1.08 LIEWACH34-37)

0x
ol
0f

£OF 242 WG| o MDCTHMS MM ZITZIMR AISSHs 22 LUIAINZA Hish ZIEH)
YEEIL £ O YA DZQ| 9i3i40| 5 O 30k YLK, Brof BAYL g5 52 =R
C|

=
Ojdottd o RS CT HAME AR H 0IF A7tdet &= 71 2Y Bl0] 825 &=

rx
16
k>
0z
o

ot
J
m

CT= =Ue R=9 EH0| EFofl A0 HAPE SO0[otH, AL AlZH0] Bl ZSHE ALEotA| B0te

49



10 O

HEZ 54 S dAL d S8 ZH AR0] QT MefA M=XFe| =4 +8d0 HEd2 d/HEL 2
7

(B 8) 2B MDD 284 MY WiHY
= B3 XA X138 x1AC
017 FEHRHE, WHE S)0| RASICH of of of
IHRISH MBETH AL of of of
ARAM
Too _
AD2 I8t 0|52 [AIC of of of
YA 483 Do) of of of
Sy B4 2 Pl o18ksei of of of
LKl HST|S0| 0I8IHSSIL, of of of
x84y
HEXY/HSE FHO| Girt of of of
YRS [RE Do) of of of

X|ZA: ACR Appropriateness Criteria Myelopathy(2016)
X|ZIB: ACR Appropriateness Criteria; suspected spine trauma(2012)
X|ZIC: Spinal injury: assessment and initial management(2016)

3. AR A

Eoes

. ACR Appropriateness Criteria Myelopathy

. ACR Appropriateness Criteria; suspected spine trauma

1
2
3. Spinal injury: assessment and initial management
4

. Chang CH, Holmes JF, Mower WR, Panacek EA. Distracting injuries in patients with
vertebral injuries. J Emerg Med. 2005;28(2):147-152.
5. Dai LY, Yao WF, Cui YM, Zhou Q. Thoracolumbar fractures in patients with multiple injuries:
diagnosis and treatment-a review of 147 cases. J Trauma. 2004;56(2):348-355.
6. Hsu JM, Joseph T, Ellis AM. Thoracolumbar fracture in blunt trauma patients: guidelines for
diagnosis and imaging. Injury. 2003;34(6):426-433.
7. Brown CV, Antevil JL, Sise MJ, Sack DI. Spiral computed tomography for the diagnosis of

cervical, thoracic, and lumbar spine fractures: its time has come. J Trauma. 2005;58(5):

50



10

11.

12.

13.

14.

15.

16.

17.

18.

19.

890-895; discussion 895-896.

. Berry GE, Adams S, Harris MB, et al. Are plain radiographs of the spine necessary during

evaluation after blunt trauma? Accuracy of screening torso computed tomography in
thoracic/lumbar spine fracture diagnosis. J Trauma. 2005;59(6):1410-1413

Brandt MM, Wahl WL, Yeom K, Kazerooni E, Wang SC. Computed tomographic scanning
reduces cost and time of complete spine evaluation. J Trauma. 2004;56(5):1022-1026;
discussion 1026-1028.

. Herzog C, Ahle H, Mack MG, et al. Traumatic injuries of the pelvis and thoracic and lumbar

spine: does thin slice multidetector-row CT increase diagnostic accuracy? Eur Radiol.
2004:14(10):1751-1760.

Lucey BC, Stuhlfaut JW, Hochberg AR, Varghese JC, Soto JA. Evaluation of blunt
abdominal trauma using PACS-based 2D and 3D MDCT reformations of the lumbar spine
and pelvis. AJR Am J Roentgenol. 2005;185(6):1435-1440.

Sheridan R, Peralta R, Rhea J, Ptak T, Novelline R. Reformatted visceral protocol helical
computed tomographic scanning allows conventional radiographs of the thoracic and
lumbar spine to be eliminated in the evaluation of blunt trauma patients. J Trauma.
2003;55(4):665-669.

van Beek EJ, Been HD, Ponsen KK, Maas M. Upper thoracic spinal fractures in trauma
patients — a diagnostic pitfall. Injury. 2000;31(4):219-223.

Wintermark M, Mouhsine E, Theumann N, et al. Thoracolumbar spine fractures in patients
who have sustained severe trauma: depiction with multi-detector row CT. Radiology.
2003;227(3):681-689.

Ballock RT, Mackersie R, Abitbol JJ, Cervilla V, Resnick D, Garfin SR. Can burst fractures
be predicted from plain radiographs? Journal of Bone and Joint Surgery — Series B. 1992;
74(1):147-150.

Dai LY, Wang XY, Jiang LS, Jiang SD, Xu HZ. Plain radiography versus computed
tomography scans in the diagnosis and management of thoracolumbar burst fractures.
Spine. 2008; 33(16):E548-E552.

Hauser CJ, Visvikis G, Hinrichs C, Eber CD, Cho K, Lavery RF et al. Prospective validation
of computed tomographic screening of the thoracolumbar spine in trauma. Journal of
Trauma. 2003; 55(2):228-5.

Karul M, Bannas P, Schoennagel BP, Hoffmann A, Wedegaertner U, Adam G et al.
Fractures of the thoracic spine in patients with minor trauma: comparison of diagnostic
accuracy and dose of biplane radiography and MDCT. European Journal of Radiology. 2013;
82(8):1273-1277.

Campbell SE, Phillips CD, Dubovsky E, Cail WS, Omary RA. The value of CT in determining

51



20.

21.

22.

23.

24,

25.

20.

27.

28.

29.

30.

potential instability of simple wedge—compression fractures of the lumbar spine. American
Journal of Neuroradiology. 1995; 16(7):1385-1392.

Krueger MA, Green DA, Hoyt D, Garfin SR. Overlooked spine injuries associated with
lumbar transverse process fractures. Clinical Orthopaedics and Related Research.
1996;(327):191-195.

Wintermark M, Mouhsine E, Theumann N, Mordasini P, van Melle G, Leyvraz PF et al.
Thoracolumbar spine fractures in patients who have sustained severe trauma: depiction
with multi-detector row CT. Radiology. 2003; 227(3):681-6809.

Rhea JT, Sheridan RL, Mullins ME, Novelline RA. Can chest and abdominal trauma CT
eliminate the need for plain films of the spine? - Experience with 329 multiple trauma
patients. Emergency Radiology. 2001; 8(2):99-104.

Rhee PM, Bridgeman A, Acosta JA, Kennedy S, Wang DSY, Sarveswaran J et al. Lumbar
fractures in adult blunt trauma: axial and single-slice helical abdominal and pelvic
computed tomographic scans versus portable plain films. Journal of Trauma. 2002,
53(4):663-667.

Gestring ML, Gracias VH, Feliciano MA, et al. Evaluation of the lower spine after blunt
trauma using abdominal computed tomographic scanning supplemented with lateral
scanograms. J Trauma. 2002;53(1):9-14.

Inaba K, Munera F, McKenney M, et al. Visceral torso computed tomography for clearance
of the thoracolumbar spine in trauma: a review of the literature. J Trauma. 2006;
60(4):915-920.

Salim A, Sangthong B, Martin M, Brown C, Plurad D, Demetriades D. Whole body imaging
in blunt multisystem trauma patients without obvious signs of injury: results of a
prospective study. Arch Surg. 2006;141(5):468-473; discussion 473-465.

Mancini DJ, Burchard KW, Pekala JS. Optimal thoracic and lumbar spine imaging for
trauma: are thoracic and lumbar spine reformats always indicated? J Trauma.
2010;69(1):119-121.

Smith MW, Reed JD, Facco R, et al. The reliability of nonreconstructed computerized
tomographic scans of the abdomen and pelvis in detecting thoracolumbar spine injuries in
blunt trauma patients with altered mental status. J Bone Joint Surg Am. 2009;91(10):
2342-2349.

Daffner RH, Sciulli RL, Rodriguez A, Protetch J. Imaging for evaluation of suspected
cervical spine trauma: a 2-year analysis. Injury. 2006;37(7):652-658.

Hogan GJ, Mirvis SE, Shanmuganathan K, Scalea TM. Exclusion of unstable cervical spine
injury in obtunded patients with blunt trauma: is MR imaging needed when multi-detector
row CT findings are normal? Radiology. 2005;237(1):106-113.

52



31

32.

33.

34.

3b.

36.

37.

Benzel EC, Hart BL, Ball PA, Baldwin NG, Orrison WW, Espinosa MC. Magnetic resonance
imaging for the evaluation of patients with occult cervical spine injury. J Neurosurg.
1996,85(5):824-829.

Davis SJ, Khangure MS. A review of magnetic resonance imaging in spinal trauma.
Australas Radiol. 1994,38(4):241-253.

O'Beirne J, Cassidy N, Raza K, Walsh M, Stack J, Murray P. Role of magnetic resonance
imaging in the assessment of spinal injuries. Injury. 1993;24(3):149-154.

Silberstein M, Tress BM, Hennessy O. A comparison between M.R.I. and C.T. in acute
spinal trauma. Australasian Radiology. 1992; 36(3):192-197.

Tracy PT, Wright RM, Hanigan WC. Magnetic resonance imaging of spinal injury. Spine.
1989; 14(3):292-301.

Pizones J, Sanchez—Mariscal F, Zuniga L, Alvarez P, lzquierdo E. Prospective analysis of
magnetic resonance imaging accuracy in diagnosing traumatic injuries of the posterior
ligamentous complex of the thoracolumbar spine. Spine. 2013; 38(9):745-751.

Tarr RW, Drolshagen LF, Kerner TC, Allen JH, Partain CL, James AEJ. MR imaging of
recent spinal trauma. Journal of Computer Assisted Tomography. 1987; 11(3):412-417.

53



HIZFL
TRt

o1,

!
Y
Ch (EUS2 B, 2/HE 1)
I 229 L{O|A(internal derangement of knee)O|

JI5F A

=
=

5t

=

o
-

¢

&

=
=

A2 MRI

.I

7
(=]

I.

A
o

g

LS

O] gl

1

7
i

0]A

=

=

HEEARM ZIALOf| A
Ct. (F1SZ B, 2H%= 1)

old
[

=

et

sliis

(o]}
PN

|el=l= SRl0A Al
A
T

9]

BAE 2AAR| SHS

104

| -

—

= 347t
D=0
T T —

=

K]

=
=

ofLt
g &80 SN EEIZ

o

4

o

[s:
A

.|

(clinical decision rule) 0] H71&|0f

S0 S0t ¢

Al
2o
At
(=)

N

—

A
Pt 2|

.I

'I_'IL

= € Ottawa knee rule0|CH1-7). Ottawa kne ruleOflAf

o

(0]
o 7tsds 70l F0{0F ettt HH|2

Lt Segond fracture”Zt

A7
IDN
5]
E-YNy
O
of
LS
L) 2

NEES
gl

i

—

54

A

’

JIR|= 7102 HIEUCK4, 5).

H QdEls XS

<]

%I\
stz
2
{02 2R UCK3-6, 8)

=

7t0il OI8=l= O

A A 18ES 0]

=
S

o

Ooff &
=

S|
=
=

FEIARE AL &0 SH0| 20X
=

—

o HL0| o=z 82

I_

S
ol

old
=

of QU0IA 100 % RIZE
2 1

L+ O
AL, UMA™ AR MEUA HMECH4, 7). Ottawa knee rules

H

S
=

f

C|
[

QUOZ Lok AL, S22 0120E, THE

At AAFO
oo T"o—
B0 ATKE).

ol

v) 2ld A2 25
X

=2
=
Tz

¥

9| LHO| A (internal derangement)0| 2

—

S|
o=
g

S
=

710[CHO-12). O] o1+

S0 AHYE QU0
Ottawa knee ruleS ™

(@)
B,
M

e
=
Jr §
(=]

i)

(@)



= 76-79 %, S0|k& 93.3-96 %,

0|% 94-95.2 %= EIE/UCK15, 16).

tXIe] AlZtE

91.4-93 %2, 50| 81.1-88 %, 2/t

EXHHIA

3
—_

s

o=
T 1

E
=

DIZE 86.5-94 %

=

A7

=
=

SRICH)

EAYN

S

2tXto]

Aot B2, &

AL
o=

AIESEE

Kl
ojnu

aT

171 HE ACH18-24).

G

HAT &Y

3

UHO

[I[e]

03t 9

ot= EAte| g7t

tCO10F Sttt

o
O] AL, YART OIZ0] g1, F& WES K +

3l

O] Sly=l= ER0 HEH= Al

0

104

=a— O
A==

Chd
[

L

| L|
=

MRl= &40

rotALt A

C
—

5t

==

A
]

9]

O2 F& #E9 U0l¥0

OIALA
Oo™=

ZAZ|X| oLt

FEZ0A OfgdAz0] &

O (o]
2UCH, &

=Xl 2

b

k=1
=3

HEXE| 2

O
iﬂnwwwwwwww
(]
%W%W%WW%W
S S U I R N D N
K= 55T S
TA
=)
o
< .
(o]= 0T
— 1o o
1 oo
o 2NN
or | 3 SO 00 o E T
0| 20 10 | of 10| © o — |10
~ ol < ol 5o |0
0~ OF Ol .| = |
_.__ﬂ ol IO A_._._._ 0] ol
Wi 5o R0~ R oo
T 2 <k gy | O 'T R
Wmﬁﬁ_:HEEE
h e R e B
of |y | md| " Er | &T Al
MK = 00 00| <k | M| bo
od| N W W& |5 HU BD| %
j[d <0 <0
s 00 00
<+ KT

A: ACR Appropriateness Criteria Acute Trauma to the Knee(2015)

A

B: Diagnostic Imaging Practice Guidelines for Musculoskeletal Complaints in Adults—An Evidence-Based

A

Lower Extremity Disorders(2007)

X|ZIC: JCR The Japanese Imaging Guideline(2013)

Approach. Part 1:

55



Ho Jlol=atel-224 2t

3. AR LAY

(@)

IHIEALMZIAE AR

s8#E MRI 0

s

1.

10.

11.

Jackson JL, O'Malley PG, Kroenke K. Evaluation of acute knee pain in primary care. Ann
Intern Med. 2003;139(7):575-88.

Seaberg DC, Jackson R. Clinical decision rule for knee radiographs. Am J Emerg Med.
1994,12(5):541-3.

Cheung TC, Tank Y, Breederveld RS, Tuinebreijer WE, de Lange-de Klerk ES, Derksen RJ.
Diagnostic accuracy and reproducibility of the Ottawa Knee Rule vs the Pittsburgh Decision
Rule. Am J Emerg Med. 2013;31(4):641-5.

Stiell IG, Greenberg GH, Wells GA, McDowell I, Cwinn AA, Smith NA, et al. Prospective
validation of a decision rule for the use of radiography in acute knee injuries. JAMA.
1996:275(8):611-5.

Stiell 1G, Greenberg GH, Wells GA, McKnight RD, Cwinn AA, Cacciotti T, et al. Derivation
of a decision rule for the use of radiography in acute knee injuries. Ann Emerg Med.
1995;26(4):405-13.

Stiell 1G, Wells GA, McDowell |, Greenberg GH, McKnight RD, Cwinn AA, et al. Use of
radiography in acute knee injuries: need for clinical decision rules. Acad Emerg Med.
1995;2(11):966-73.

Weber JE, Jackson RE, Peacock WF, Swor RA, Carley R, Larkin GL. Clinical decision rules
discriminate between fractures and nonfractures in acute isolated knee trauma. Ann Emerg
Med. 1995:26(4):429-33.

. Stiell 1G, Wells GA, Hoag RH, Sivilotti ML, Cacciotti TF, Verbeek PR, et al. Implementation

of the Ottawa Knee Rule for the use of radiography in acute knee injuries. JAMA.
1997.278(23):2075-9.

Hayes CW, Coggins CA. Sports-related injuries of the knee: an approach to MRI
interpretation. Clin Sports Med. 2006;25(4):659-79.

Sanders TG, Miller MD. A systematic approach to magnetic resonance imaging
interpretation of sports medicine injuries of the shoulder. Am J Sports Med. 2005;
33(7):1088-105.

Ben—-Galim P, Steinberg EL, Amir H, Ash N, Dekel S, Arbel R. Accuracy of magnetic

56




12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

resonance imaging of the knee and unjustified surgery. Clin Orthop Relat Res.
2006;447:100-4.

Moore SL. Imaging the anterior cruciate ligament. Orthop Clin North Am. 2002;33(4):
663-74.

De Smet AA, Tuite MJ. Use of the "two-slice-touch" rule for the MRI diagnosis of
meniscal tears. AJR Am J Roentgenol. 2006;187(4):911-4.

Magee T, Williams D. 3.0-T MRI of meniscal tears. AJR Am J Roentgenol. 2006;
187(2):371-5.

Oei EH, Nikken JJ, Verstijnen AC, Ginai AZ, Myriam Hunink MG. MR imaging of the
menisci and cruciate ligaments: a systematic review. Radiology. 2003;226(3):837-48.
Crawford R, Walley G, Bridgman S, Maffulli N. Magnetic resonance imaging versus
arthroscopy in the diagnosis of knee pathology, concentrating on meniscal lesions and ACL
tears: a systematic review. Br Med Bull. 2007;84:5-23.

Oei EH, Nikken JJ, Ginai AZ, Krestin GP, Verhaar JA, van Vugt AB, et al. Costs and
effectiveness of a brief MRI examination of patients with acute knee injury. Eur Radiol.
2009;19(2):409-18.

Ercin E, Kaya |, Sungur |, Demirbas E, Ugras AA, Cetinus EM. History, clinical findings,
magnetic resonance imaging, and arthroscopic correlation in meniscal lesions. Knee Surg
Sports Traumatol Arthrosc. 2012;20(5):851-6.

Madhusudhan TR, Kumar TM, Bastawrous SS, Sinha A. Clinical examination, MRI and
arthroscopy in meniscal and ligamentous knee Injuries — a prospective study. J Orthop
Surg Res. 2008;3:19.

Ryzewicz M, Peterson B, Siparsky PN, Bartz RL. The diagnosis of meniscus tears: the role
of MRI and clinical examination. Clin Orthop Relat Res. 2007;455:123-33.

Kocabey Y, Tetik O, Isbell WM, Atay OA, Johnson DL. The value of clinical examination
versus magnetic resonance imaging in the diagnosis of meniscal tears and anterior
cruciate ligament rupture. Arthroscopy. 2004;20(7):696-700.

Scholten RJ, Deville WL, Opstelten W, Bijl D, van der Plas CG, Bouter LM. The accuracy
of physical diagnostic tests for assessing meniscal lesions of the knee: a meta—analysis.
J Fam Pract. 2001;560(11):938-44.

Scholten RJ, Opstelten W, van der Plas CG, Bijl D, Deville WL, Bouter LM. Accuracy of
physical diagnostic tests for assessing ruptures of the anterior cruciate ligament: a
meta—analysis. J Fam Pract. 2003;52(9):689-94.

Solomon DH, Simel DL, Bates DW, Katz JN, Schaffer JL. The rational clinical examination.
Does this patient have a torn meniscus or ligament of the knee? Value of the physical
examination. JAMA. 2001;286(13):1610-20.

57



KQ 6. 28 Ol SS& =aok= J0M SS9 H2UE #8o| ?iet MES S A=
=
=

D 1-1. 45 D29 HIQMY 24 O S5 F4A2 WS MHoloN Ml 7HAFe| 7HsHO|
Qe 42 AU ZAIR LUURIAMZAAE HIGHK| =0t (FXSE C, 2AZE |1l)
HO 1-2. HIQMY O 30| 45 Oy XIEZEAL 28 =7t BR ™2/ &4(rotator
cuff tear)0| QMEl= MOl BXIOIA HEHW ZAIZ HIZHZZL MRl Z
ALt (HLSF B, 2= 1)
D 1-3. MY F4 o S30|L ST O 22 L2I6H0 &Rk MiH(labral tear)0| 2A
H= g2l SR AHm dAlz LUHIAMMZALE A6l OE dAlE H|ZFEY

MRIE #IE = Ut (EISE B, 2AZE 1)

e

2d Ol 852 240k RI0IM 59| HRls #dot| let HEeh FETH| &
M = 3719] 710|=2fQ10] MEHEIILt. THEFC| 710[=2t212 2Ate| O S52f H2I0| SH/HEEIX]|
O SQrgdnt HHE e HHRUX| teh THS ol Altso =
L. M2t 2 710|=2122 21y R, 2Ate] L0, SdE Eeleh A as HE2E 1A

AR UE0 SEE 70 AU,

L.
EH
o

—_

o

0Q

0x

oY

>

rx

jul

=2

Em’

ol

- A
g

0 o

ol

©
0z
1=
|Oo

= 4% 0|29 H|2ldd O SE O 25 HMgts 20l 3% SAHCz LRHIARIEAIS
SHX| =CH1-4). SEZNESR O S32| 71 St HIeZ FdR! ER oL ML,
40M| OFHOIIA Of2F E == UTH2, b, 6). 2AT/HESI0| Apll= ER YAHOZ Ut HARM

EX| A1 HIZESE MRI BAE 7Y Aot BAO[L:, Held?ige| 7tsd0] /U
JARZE FHET(, 2, 7, 8, 10-14). Y2 Gt 24 20 dHE MLE 3
12t £0|== MRI ZAk= 87.0, 81.7 %, =30t 4
5 %= 7Kg =4 EUERACKO). 0 S0 ofotEH MRI AR
ofeh X017t Glelt 23T} HAts o™ ME IE MHl= FA7 U B2 W
o Y&, SO[=7F MO0t HeAX AUTH(1, 10-13). 2Lt =STF HARE MRI ZA0
Ol FRH0IH ASSE O S= S2Z0IM HAIZE A2 35 dds s +
st dAts BAKS] =20 s HOl 27| T2, sHE A Al B 2
220 AR 1Y 5 L 23T MRI ZAls FrhEEs X
UTHO, 14). MR HEXIE2 HIZASY MRI HAILL MRS T

SHIE O HE XY =

ES
b R 2= Ma0iM 07 Ol CHEH X}

_O'ﬂ
fMr o
N

N 110
r
El

r
0
40

4

rr

0%
©

r
[
oY

40

rc
0L 1ir
>
x
\J
\J
>
ng rir

N e oY rg
>
;
0

N
r
o
[m]
]
i~
rr
0
0
o)
x
o
=2
<
X
H
nz
B
02 oY
>
o

r
0

©
N
w
©
~
Pl
0o
=
oy
P
10
[l
n
ox
Jon
H1
=2
= om
N

o
o %

™ |0
ri Hu
:lio

jas
ol
R

0 oy
>_
o
A
-
o
Ir
>

D =

or oA
o ©

o 29
ru

=

> o

1o
o=
0o
_Ol

Ir
o
ne
26}
_Ol
Pal
52
rlo

oY

>

HU

o nQ
mw

P

o
oo
fob

H1

i

ol

N

>
n
4>
48]
|0
-
E
p
>
St
°
_O'ﬂ
rr
g2t
o>
17
oY
>~
=)
7
o
I
0R
>
N
>
Rl
S |
<
oy
N
-

rio
Dal
=
ro
0
d
X
ne
fO
]
>
o
ot
4 o
zo O
3
o
S

o)
i

P2 UFIIARIHALTL

OMIOfIA] 35M| AtOJ0| =&

=
o]
m
=
MU

2

o

0z

0x

=

Ofm

olA

mjo

oh

B>

ol

<

-

=

ML

ro

ox

>

)

HT

°

rr

N
[
=z
|_=_|§

wr

H
N

ol

2 U1, 2, 7, 8, 15). O{7H=0t

u
-
oln
mjo
Il

k

58



Lt OFE7 HEHO0| /UCH HEerdds ZlHok= 6 7HA| O AN Yds 210t 22}
oY RFE THSE| hME T2 dAR HIZEEZE MRl AAPL RESHD FHELKT, 7, 8). 24 O
S 2419 42 HIZYSL MRIZ #Ele IE, Bankart lesion, Hill-Sachs’ lesion &2 H|WA Hekg|
T g == oLt PHEXOI XY 2412 89 MR #EXYS0| 713 2H Ht 52 A= YUdN
ACK1, 7, 8, 16, 17). HIESSZL MRI ZAS] TEds MY TT M-S ZEAIG At Hlwst K50
OI5HH TIZE 88-98 %, £0|= 89.5-96 %, ST 94-95.7 %= H11 EACK18, 19). MR HEZF=S
AlHolH HERte HHS O Hefol| 2T & 4= UK HSH AL L-0| T LARM T=0| UCk= FolM
MEiMo= AIRYSH0{0F SHH20-24).

1. 0|54} ol
HI2IEE 29 0l 855 240k A &= SEHH0| 80| O RS ARXA] 45 Holt=
HolM LA HAb= MRI HAOIH MRI= E2d0] ®il 17101 HH0| Qeu, AR TI=0]| g,

7 LIES| =l™ZHE Zefet O =S5 of Hof| =l - At= FHO| AN =S5t A= MR

=

HAO HIGH0] ZAE| SBOI ZHAOIDR ST GATH NYE ZS AST HAE D & UCh

OTkZOPESS 2Ol O S5 BROIN BIE= Uit ZAE HIXYSZ MRI ZAOIL B Ligo)
xte x2Ol BHOKAOILY QI HHS Solstet] MR REEYS0| N0 O 245iCh 12iLt MR
DERYSS XY B P LI2 FAHOF SHe AL 2A WEI0|T AN IE0| ATk Hoj A}
oA Slo & 4 UCD2 MEHOR AJHSHOI0F B

2. =Y =841 HEY

D T2 7I0|S2Aolo] FLi B4 HEHS WIS ATt F4 0P S5 €Ol TS Sst UK MM
X7 IBHYAO B0 oA R0 FBXIZO| URIGIACE. T2i, URMAKIZIAR} Z2TH Z4Al0)

oM Tz 7I0|==fRl0f et HE 2ES Weld AU, =712 AN ZHI9 B8, A} <89

AfOl, 2ejd By HE KR F ZAIZ Qo Tdot= 2=H|9| A[0|= LEfLE ez d2&L 0|9

U 340t HEL2 /HEY 2 7t gle A= TR,

A r)

59



(B 10) 287 o
e s
o7 FEHRYE, WME S)0| RAGIC,
JIRIeH MEETE QARSI
ARAM
Too — -
AT QI5t 0|52 QABICH
I 48 Boit
S X 2 FHIE 0IgTKsaI
LAKOl M27|50| 0|87HSBICt,
2y
HE/HEE HH0| YLt
SIS HgE oot

XIZA: Diagnostic Imaging Guideline for Musculoskeletal Complaints in Adults—An Evidence-Based Approach-

Part 2: Upper Extremity Disorders(2008)

X|2IB: Shoulder conditions diagnosis and treatment guideline(2013)
X|ZIC: JCR The Japanese Imaging Guideline(2013)

3. AR S
Qold

OIBHARMZIAL AN

HIZE &2 MRI 0

MR TR Zoa A\ (RUX ZOUA| ARSI SA| ZANY o

_,
J_l—.l_-?_

1. AE Bussiéres, C Perterson, JAM Taylor. Diagnostic Imaging Guideline for Musculoskeletal

Complaints in Adults—An Evidence-Based Approach-Part 2: Upper Extremity Disorders. J
Manipulative Physiol Ther 2008;3(1):2-32.
2. RCR Working Party. Making the Best Use of a Department of Clinical Radiology: Guidelines

for Doctors. 5th ed. London: Royal college of Radiologists; 2003. Available from:

http://www.rcr.ac.uk.

3. Brooks P, March L, Bogduk N, Bellamy N, Spearing N, Fraser M, et al. Acute Australian

Musculoskeletal Pain Guidelines Group. Evidence—based management of acute musculoskeletal

pain. Brisbane: Austrailian Academic Press; 2003. Available at: http://www.nhmrc.gov.au.
4. Fraenkel L, Shearer P, Mitchell P, LaValley M, Feldman J, Felson DT. Improving the

selective use of plain radiographs in the initial evaluation of shoulder pain. J Rheumatol

2000;27: 200-4.

5. Mitchell C, Adebajo A, Carr A. Shoulder pain: diagnosis and management in general practice.



BMJ 2005;331:1124-8.

. DeBerardino TM. Shoulder impingement syndrome. [database on the internet]; emedicine,

[updated: 2006, Jun 8; cited 2006 Oct 10]. Available from:www.eMedicine.com.
C. National Guideline. Shoulder conditions diagnosis and treatment guideline. 2013. Available

from: https://www.guideline.gov

8. JRS, JCR. Japanese imaging guideline. 2013.

9. de Jesus JO, Parker L, Frangos AJ, Nazarian LN. Accuracy of MRI, MR arthrography, and

ultrasound in the diagnosis of rotator cuff tears: a meta—analysis. AJR 2009;192: 1701-
1707.

10. Dinnes J, Loveman E, Mcintyre L, Waugh N. The effectiveness of diagnostic tests for the

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

assessment of shoulder pain due to soft tissue disorders: a systematic review. Health
Technol Assess 2003;7:1-166.

Ferrari FS, Governi S, Burresi F, Vigni F, Stefani P. Supraspinatus tendon tears: comparison
of US and MR arthrography with surgical correlation. Eur Radiol 2002;12:1211-7.
Milosavljevic J, Elvin A, Rahme H. Ultrasonography of the rotator cuff: a comparison with
arthrography in onehundred—-and—-ninety consecutive cases. Acta Radiol 2005;46:858-65.
Vlychou, M., Dailiana, Z., Fotiadou, A., Papanagiotou, M., Fezoulidis, 1.V., and Malizos, K.,
Symptomatic partial rotator cuff tears: diagnostic performance of ultrasound and magnetic
resonance imaging with surgical correlation. Acta Radiol, 2009. 50(1).

Gazzola, S. and Bleakney, R.R., Current imaging of the rotator cuff. Sports Med Arthrosc,
2011. 19(3): p. 300-9.

Largacha M, Parsons IMT, Campbell B, Titelman RM, Smith KL, Matsen F. Deficits in
shoulder function and general health associated with sixteen common shoulder diagnoses:
a study of 2674 patients. J Shoulder Elbow Surg 2006;15:30-9.

Farber JM, Buckwalter KA. Sports—related injuries of the shoulder: instability. Radiol Clin
North Am 2002;40:235-49.

Robinson G, Ho Y, Finlay K, Friedman L, Harish S. Normal anatomy and common labral
lesions at MR arthrography of the shoulder. Clin Radiol 2006;61:805-21.

Connell DA et al: Noncontrast magnetic resonance imaging of superior labral lesions. 102
cases confirmed at arthroscopic surgery. Am J Sports Med 27: 208-213, 1999.
Gusmer PB et al: Labral injuries: accuracy of detection with unenhanced MR imaging of
the shoulder. Radiology 200: 519-524, 1996.

Fallahi, F., Green, N., Gadde, S., Jeavons, L., Armstrong, P., and Jonker, L. Indirect
magnetic resonance arthrography of the shoulder; a reliable diagnostic tool for
investigation of suspected labral pathology. Skeletal Radiol, 2013. 42(9): p. 1225-33.
Magee, T., Williams, D., and Mani, N. Shoulder MR arthrography: which patient group

61



AZICH HEbM Jjo|=atel-2E Bat

22.

23.

24,

benefits most? AJR Am J Roentgenol, 2004. 183(4): p. 969-74.

Jee, W.H., McCauley, T.R., Katz, L.D., Matheny, J.M., Ruwe, P.A., and Daigneault, J.P.
Superior labral anterior posterior (SLAP) lesions of the glenoid labrum: reliability and
accuracy of MR arthrography for diagnosis. Radiology, 2001. 218(1): p. 127-32.

Phillips, J.C., Cook, C., Beaty, S., Kissenberth, M.J., Siffri, P., and Hawkins, R.J. Validity
of noncontrast magnetic resonance imaging in diagnosing superior labrum anterior—
posterior tears. J Shoulder Elbow Surg, 2013. 22(1): p. 3-8.

Amin, M.F. and Youssef, A.O. The diagnostic value of magnetic resonance arthrography
of the shoulder in detection and grading of SLAP lesions: comparison with arthroscopic
findings. Eur J Radiol, 2012. 81(9): p. 2343-7.

62




NI

=

L o=
= =

HA

| SEX[0IA LAe =2 Fed AAL
(o]

—

MO
o
57}

=
[s)

i.

—_
IS

|5
==

-
—

o
XA

AR LY

M H|QAM OEO| =A
= OEQ| =
d HI2ldd 289 & 7IkI0] 65 O|LHOo|L

1.

: NS & R AT oA
u) __ooLo_amﬂmm_m_u_._ﬁ_mx_. m =% = |
= =15 0 3 ~N < KOWH o =
o wmq_aﬂo_emo%%M1 w_a__gw@TW U T )
Hlo= il R e T n = o N ic o o
<+ m 2 @%E%@M |Ao|_._W|_.%m = v_AHo_HoE
o 17_.__ﬁ__._xerzem_urm of 80 & K N~ g W X0 ©W0
o e TN S B L S Kb X o a < S
i o W - m K X0 o4y © o K L= 5 or o T
g newﬂxﬂ77§§§é, o w 0 e K U O
Iwmuouorgﬂ,x_oﬁo Er_ﬁx_oaom_ m_ﬂol_wo_%
Ll L_l.mm_mo%_un,.rwﬂ.r._._u ._|.__”m|_”_Tm..__ RDR o XORC X
= TP EEE S T RS - I o = ®0 %0 5
O 7D,I,n___|.___o_ADAo7_.o“_O_=_ m|M.A47QOMx_o = = > ol &
= o = X = <0 uo OF m o= < B2 H 3z e &I
o XV 0O X0 ol <0 RO =) 70 = a+ 0 T o SO~
x moﬁfo%ﬂewﬁ%amm_:% G Rz e ol o Xmxg W
AT ol ¥ % maga,mﬁﬂ_ammgﬁfo% ol 5o M I X b
= e He .oy K o o Hog KO 0 ar el o o 0 O
— _meMmT__oy_u%%mwr._g%m%m 0 ZF o 0w
&) Ww_:ﬁm%ﬂ%%go_?oé g WE W w g
T NIEMW.I...EHAI..IQEE%EOWO @ul__._.OI%NOJOW._Hm.__._._E ._..Amm_.omz._o_._w
El __Loﬂﬁrmﬂﬂme;:__gp_a__xhgwu_ L:.W__xlﬂﬂeﬂ WU g & fw o
of ﬂﬂé%,mﬁixgrwe_ar&m%ﬂ& > KT 08
It Mowx_ozm_uﬂﬁozﬂxt% w_monm__ﬁr_ e S A
K am._n/___lge.__._._,ﬂ_xﬂ_/lpnuﬁo|am._x_o._lm_.._m, X;bwm_l._Wﬂm
oT ok < ol g B0 B oF & ar B0 ol = R U g © M = >
g ul_nwﬂxﬂmmx_om_:xtl_dﬂm_mlﬁm_e:WE_E o T ¥ oo §
= 4ﬁ_L|FA|,u._mme|OL|_A_o_.1| I.Alraor_._v_A
=) i NSl 2 D * R 2 o =3 ol o X%
io}0 < o ol = 1 - <0 ]l KR o} 20 m . o N o < = o
B xn%ggumﬂw%wmﬂﬁ 00 R K O E €z K e
o = m_uéﬂor:ﬂlozﬂﬁ_ﬁ___mio_uA_.4A_.EmM&mE_ro=ﬁ\U)
R @ﬁ:mow_%m_uﬂwgfﬁlL__JOI_ESHﬂTE,r_thXHMWQ
5 gmm_m_ar_w_u@omowugrziMw_xTuuiMm
rr i Mo_/H___H_*___mmemVI_MoLulm_o %MEH__CQEGNBWEOWA_W
oo >0 ol X 0 NI ] o T ,H_/Ll_ur_lg._uﬂ.__k_l
Pl o__vo . |.r.Ao . _/_20.Ao [
< %mag_ﬁﬂﬁumﬁ%% mOXTWRw_A_:_o_am%em
&5 |||._.oﬁo__u|._.A|AL|OI8 = o) 4 o H ot ™l
= H_Wo_Mi.ro._lm._V ol — M M 7o g O = o
of X RO P2 = RIS ofl E
16" i1 TR e R xﬁka_x_. =) &m0 O g v mg 4
Lo mmx_ﬂ___u_zuo%gxou Mo__HoEg.os__gmlu_w&
] rrrm7o_._w|¢| S S OF 5 S o 3 o o
LR 7wmﬁmmw§o,o_r._MMQoHEO_E%KﬂIO_E&%w%M
K= __oTrn_H).Mo%aomoyﬁwmaﬁcﬁw o LUy, W w
KO 7ol o < o ™ N &3 3 S of O /AR
o1l Kl 1) o = o e - o Pt 14 o ™ <0
@mﬂpox_os,%wt.e oF _xono&ﬂ:__xfoom_ = 20 #o of
< RoE o T E X ol &g ool Bo@K r g W
&@EM_.__A_.W.EE_A._%;IElx_omDLlﬁowm__./:m_HﬁnN
ormnﬁ%_ma?ml___m&ﬁmwm.%ﬁ%wo_w%El_ﬁr__ForWﬁ%
[ Eemﬂw_ﬂwﬂﬁ_mﬂMWo:
Al S0 10 W

£l

63

X-ray dAl=

=
T

(3, 13). &



AR oS

1
[

o

X 2| o2

1

—

[s:

| ATt
Mol T=OMe| HH S& 1e0ol0 FEBAE

2SS QI0IC} [MRIA A H| QAR

=

tA}, AHIAFEA], O
Z:

3

ThlE=

b

—

| X-ray ZAZS

YIT=7t
oM x— BAE &

‘ts

=
=

o

=
=

¥

<}
[y

H

2]
—
O|AHI

A MM

15 557} gi=

oz HAX|AL

=Lof 9=

.I

A
MA
S
| I S& 112f6l0] 2

7

=

G dAe X[Kez 7|X9 289

=
[

t
r

=2t e 4

b Et
5

[}

H

71Zt0] 63 OJL{O[ 1

OMSf TlZ oA}

(5

nl
2

5ot SHERSIE S

|

o
7
(=)
=
)
HA
|
=

o)

=
[=)

=]
NS

al

HOF oftH

—
(<]

I

1
=

Y

[§)

=]

I.
Lt
d
[0l

| oj=o| XIZEk
%

1]
=
=

o
)

=

F

E
A

Z:
4

[mm]

F

L OIS Tt 9l

S
7

I.

| =&
A
o

5

=
=]

=<
T

1-24% 0|
710l oj74t
o] 21

(@)
T,
A
T
9

o
o

H

g

| o2

pSle)
=

Bl

2o 250 7

InE

B

INES
of
of
of
of
of
of
of
of

O
Ol
Ol
Ol
O
Ol
Ol
Ol

64

&=

Is}

I
o

47}
tCt.

[¢]
0l

ot QA
| HM27120| 0187Hs3ict

—
/N

A
239

|
=

B: Diagnosis and treatment of low back pain: A joint clinical practice guideline from the American
College of Physicians and the American Pain Society

A: ACR Appropriateness Criteria Low Back Pain

[

P

ca

=

Al
N




3. AR LAY

QF X-ray &

E-Ejd

1.

10

11.

12.

13

Patel ND, Broderick DF, Burns J, et al. ACR appropriateness criteria low back pain. Journal
of the American College of Radiology 2016;13(9): 1069-78.

Chou R, Qaseem A, Snow V, et al. Diagnosis and treatment of low back pain: A joint clinical
practice guideline from the American college of physicians and the American pain society.
Ann of Intern Med 2007;147:478-91.

Jarvik JG, Hollingworth W, Martin B, et al. Rapid magnetic resonance imaging vs radiographs
for patients with low back pain: a randomized controlled trial. JAMA 2003;289:597-604.

Last AR, Hulbert K. Chronic low back pain: evaluation and management. Am Fam Physician
2009;79:1067-74.

Autio RA, Karppinen J, Niinimaki J, et al. Determinants of spontaneous resorption of
intervertebral disc herniations. Spine (Phila Pa 1976) 2006;31:1247-52.

Boden SD, Davis DO, Dina TS, Patronas NJ, Wiesel SW. Abnormal magnetic-resonance
scans of the lumbar spine in asymptomatic subjects. A prospective investigation. J Bone
Joint Surg Am 1990;72:403-8.

Brinjikji W, Luetmer PH, Comstock B, et al. Systematic literature review of imaging features
of spinal degeneration in asymptomatic populations. AINR Am J Neuroradiol 2015;36:811-6.
Deyo RA, Diehl AK, Rosenthal M. Reducing roentrography use. Can patient expectations be
altered? Arch Intern Med. 1987;147:141-5.

Kendrick D, Fielding K, Bentley E, Kerslake R, Miller P, Pringle M. Radiography of the lumbar
spine in primary care patients with low back pain: randomised controlled trial. BMJ.
2001:323:400-5.

. Kerry S, Hilton S, Dundas D, Inke E, Oakeshott P. Radiography for low back pain: a

randomised controlled trial and observational study in primary care. Br J Gen Pract.
2002;52:469-74.

Jarvik JG. Imaging of adults with low back pain in the primary care setting. Neuroimaging
Clin N Am. 2003;13:293-305.

Gilbert F, Grant A, Gillan M, et al. Scottish Back Trial Group. Low back pain: influence of
early MR imaging or CT on treatment and outcome-multicenter randomized trial. Radiology
2004,234:343-51.

. Lurie JD, Birkmeyer NJ, Weinstein JN. Rates of advanced spinal imaging and spine

65



Ho Jlol=atel-224 2t

surgery. Spine 2003;28:616-20.
14. Jarvk JG, Deyo RA. Diagnostic evaluation of low back pain with emphasis on imaging. Ann
Intern Med 2002;137:586-97.

66



0]2240] giE M S BAM=

E
=

KM X-rayOi|lA]

et

2 o
—_

loir

KQ 8. 280] U0 LW

o &

<

=

A 280 = B X-raylliA

asa A Z2HZE 1)

ar

A
-

pI=TRTE)

St

0]2790] GlE T SJAEMO

SAoH= AR X-ray0iN &

ES
S=

20N 2

LIS

- |

O] MEHEIRICKT,2).

| REXI

2749

S
-

2

FDG PET ZAP} 20|

= M=

H
HAL

5

HH I HEHF(9
2 L UCH4).

i
i0d

It 2Lt o=z

S{O0H
=1

X-ray EO|L}

=
[

Stth(5, 6). LEHo=

5 20t O B

OlA
oo

oyl

0|2 ot}

E
=

(erythrocyte sedimentation rate, ESR)7F 20 mm/h O]&0|H 78 %2| CIZE, 67 %2

[I[e]

RS

t7t

HOF ot H&7IS2| Ko

OLt

ZHO0| ULt 2HEB
UTHH(GFR(30mMI/min/1.73m2) XYM AtRS Z7|0|Ct. ESH HAZE

ARE IIZF0| Q=

Hf
o

=
[S)

1l

0l

I.

EWEIET

PN
(]

1M U ME 7tsott.

=02 o

|.

S
=)

o =0

% e

67



= = KIEA XIEB
7 HHREE, YYE 5)01 RARILE o O

g JEX|2t ﬁ_§E7f %Mﬁf'it. oo O
HilZ Qlot 0|52 wAfeH o O
oid@le =8 2ol o Ol
oid SM & = 0187ksstHt o Ol

M2 Ezj‘?_l H=271=0| 0|87tsott o O
BEXN/ M= FHo| gl o O
oid@i= MY 2ottt O Ol

KI=A: ACR Appropriateness Criteria Low Back Pain
X|ZB: Diagnosis and treatment of low back pain: A joint clinical practice guideline from the American
College of Physicians and the American Pain Society

3. BAE S

MRI 0

. Patel ND, Broderick DF, Burns J, et al. ACR appropriateness criteria low back pain. Journal
of the American College of Radiology 2016;13(9): 1069-78.

2. Chou R, Qaseem A, Snow V, et al. Diagnosis and treatment of low back pain: A joint clinical
practice guideline from the American college of physicians and the American pain society.
Ann of Intern Med 2007;147:478-91.

3. Algra PR, Bloem JL, Tissing H, Falke TH, Arndt JW, Verboom LJ. Detection of vertebral
metastases: comparison between MR imaging and bone scintigraphy. Radiographics
1991;11:219-32.

4. Bredella MA, Essary B, Torriani M, Ouellette HA, Palmer WE. Use of FDG PET in
differentiating benign from malignant compression fractures. Skeletal Radiol 2008;37:
405-13.

5. Jarvik JG, Deyo RA. Diagnostic evaluation of low back pain with emphasis on imaging. Ann
Intern Med. 2002;137:586-97. [PMID: 12353946]

6. Joines JD, McNutt RA, Carey TS, Deyo RA, Rouhani R. Finding cancer in primary care
outpatients with low back pain: a comparison of diagnostic strategies. J Gen Intern Med.
2001;16:14-23. [PMID: 11251746]

7. van den Hoogen HM, Koes BW, van Eijk JT, Bouter LM. On the accuracy of history, physical
examination, and erythrocyte sedimentation rate in diagnosing low back pain in general
practice. A criteria—based review of the literature. Spine. 1995;20:318-27. [PMID: 7732468]

68



0]4710| gl O Cts

E
=

Kt X-rayOflAf

|2t

9

Ct. (EISE A, Z2H2Z )

2ol

ZM & 37Ho| TZX|
of ZARM 70| T4Eo|L

=
o

ARt ESR, CRP

HIBAL,

@-

ofi

o
+

E7t =M

o}’
94 %=

=
—

AHO|CH4-8). MRIQ] DIZIT

124
O

0=/t =0 M=

E
=

ZIE0 2=

efe]
O

3|

=
T

T=

b

=1
=)

98B %, 8

=
[

97 %, E0|x

CTLt X-rayOilAf L7} LERLL|

=
[

TEtst 4 QICHA). MR

iy

0|H0ICHE).

E
=

IS HO|EZ H|

I3

k=1
=

Chefor ZetofA

Kl

|

|9 TZKIE0|A

stz

Ol= AR 9

AR TOIOZ At
2 (CT myelography)= 2IARM

0| o=

MRIZ} S7[0|AL &

=3
—

= HIZEEY CT

7t
()

oftt. 2FS

n
110
i
K

=)

K4

Rl

mjru

HAZARE MRl ZHA}

A

32 71

|
= MRI dAPH 27ts0ALE MRIZE 8l 89 S47H, CT, PET

Al =]

=801 9

b
A
I

oM =

=
=

=
o

H A5

’

zoiE

ol

t CTE #LIBHH(10). O1Fel 7to|=2t0lSnt

Zk801 MRIL

7t EX 871 W20 =

=7t X2 4% 0=

X

)]

KT

0=} ol

4= FHOIO.

= X
[I - |

MRI= ZARS TZF0[ §lTF

|2 26H GFR(30mI/min/1.73m2Q! AL =YX

=3
o

=0| E[L A7

ZIEHM =

69



SATIEE MY Jto|=al-23 2ot

AE2 2710[L}. BAAZIO] HHE 4

D\I

A0l Blsl 22 22| HMSESO0| A= 0= MRI 230] K=l2

| (=g —um o = o o

- RS RIZIA XIZB RIZC
O EHRYE LUE 901 RA o o o
SiCt.

484 | 7HIY MSTIF QAGIC of of of
IR Olst 0152 QAIICH of of of
HYRIE +83 BrokCt, of of of
Sy FA L i 017tsatCt. of of of
LAKOl F27|20| 0[87K5SiLt, of of of

gy
HEH/HEE K| Yrt of of of
SHYRIE XSS Dokt of of of

X|ZIA: 2015 Infectious Diseases Society of America (IDSA) Clinical Practice Guidelines for the Diagnosis and
Treatment of Native Vertebral Osteomyelitis in Adults

X|ZIB: ACR Appropriateness Criteria Low Back Pain

XIZIC: Diagnosis and treatment of low back pain: A joint clinical practice guideline from the American
College of Physicians and the American Pain Society

3. AR AR

MRI 0

. Patel ND, Broderick DF, Burns J, et al. ACR appropriateness criteria low back pain. Journal
of the American College of Radiology 2016;13(9): 1069-78.

2. Chou R, Qaseem A, Snow V, et al. Diagnosis and treatment of low back pain: A joint clinical
practice guideline from the American college of physicians and the American pain society.
Ann of Intern Med 2007;147:478-91.

3. Berbari EF, Kanj SS, Kowalski TJ, et al. 2015 Infectious diseases society of America (IDSA)
clinical practice guidelines for the diagnosis and treatment of native vertebral osteomyelitis
in adults. Clinical Infectious Diseases 2015:61(6):26-46.

70



4. Bredella MA, Essary B, Torriani M, Ouellette HA, Palmer WE. Use of FDG PET in
differentiating benign from malignant compression fractures. Skeletal Radiol. 2008;
37(5):405-413.

5. Jarvik JG. Imaging of adults with low back pain in the primary care setting. Neuroimaging
Clin N Am. 2003:13(2):293-305.

6. Schinina V, Rizzi EB, Rovighi L, de Carli G, David V, Bibbolino C. Infectious spondylodiscitis:
magnetic resonance imaging in HIV-infected and HIV-uninfected patients. Clin Imaging
2001; 25:362-367.

7. Bozgeyik Z, Ozdemir H, Demirdag K, Ozden M, Sonmezgoz F, Ozgocmen S. Clinical and MRI
findings of brucellar spondylodiscitis. Eur J Radiol 2008; 67:153-158.

8. Ledermann HP, Schweitzer ME, Morrison WB, Carrino JA. MR imaging findings in spinal
infections: rules or myths? Radiology 2003;228:506-514.

9. Dagirmanjian A, Schils J, McHenry M, Modic MT. MR imaging of vertebral osteomyelitis
revisited. AJR Am J Roentgenol 1996;167:1539-43.

10. Tsiodras S, Falagas ME. Clinical assessment and medical treatment of spine infections.
Clin Orthop Relat Res. 2006:444:38-50. [PMID: 16523126]

71



KQ 10. TSt HHLRONLL 51K Rt S5 AlZSHY O|MS SISt 20| 0| L i}

OAl 2 W HAZ XHEot JeEHA= AN

r
Fd

1. Zlget= H=FONLL SFX| REZ & MASH ojMeS SHst Q50| U0 LS SEXtofA|
AN EM FYHAZ B 2ESE MRIZ HI9I
(EISs A ZASE 1)
S0 UALE MRIMOIA OJAAZI0| LAZX| L2 AL XHeXxFE CTS U3HE
HisE B, 2/A=Z 1)

rH
k=l
N
<
=2
oH
N

FIRGH= BN GIX] S22t SOf AIHSH 014S S8tst 250| SATIEY
27H9] 7}0I=21010] MEAIHCK(1,2). ZME TH0|=2010] HL g
QUEX| OR0] M2EA R YHO| TI20, SAZMS AZILE X Bl SAZIAIR SHE HAl) X0[7}
Uk T2k, 2 Jjo|=2RRIoiNE 258

S St ot 4% Mot o A FNUR0| BH

& L= Tdols MBS 0|M0| SEtE 282 4%, gxt dAl=Z MRIZH O ECH 010|5 &332
(Cauda equina syndrome)2 HF2 LOIN QF L Mx MA0| S2A] YMok= 0|ASSR, Ot 2242t
(saddle anesthesia), Y& E= & 7|59 A4, St & S5 EYC= SICHQ). OO0 %éEOI A=
A2, e L X227t =0XH Xl 7|

Todd 52| S720]| W2H, 24|17} O|LHO| |2

3|2 MTI} O ST, 48AIZt O|LHOY| X|2 Bt 4

32 HE7t UCHA). T2k X710 Hefst XToz2 X7| X2 A&st
O

ORI MET WY T159| AN, SIKISS, P2 T B2 YLUFYTOR £20| RS O10EY
Ot 0152 OIS P9, SO HETI} 0,57 0M 0.7 BECKS). YABATIORE 220 LS
0I5 0] QU] Ol Sb717t 0217| 2ol 2 (Iumbar back painOlt 288

rir

o
Pl
=2
>

(sciatica)0|
0| AN ECH

MRI ZAls ZARE 50| glen, SRR, MEX| Lo S+EH, M3
HOZECHE). MRI A 27150] UL, MRI AAIA TITH0| SH2S 20| X 4
(CT myelography of lumbar spine)E 12{gt & UM, H+2FE T 2F CTOAM M2 2 AMEZ2

BA 0122 I 4 ULk

72



ey

1. OISt 2o

MRIS 52 HEE2 RE S S0R0, HEA Lo B4, MBIl Heio] TIT FSiT7}

500, WA I|Z0| QiCH= O] QUCk Lt 2139}
U QY| 5 B7IB0| YU B AYE 4 YLk HAZYS 3 CTY P2, MRI o 37150] Qs
B0 THHAR 8t MRI O Hiohk GU2EX| CIEE7H W HAINO| IZ0| SHIEH, H4XS

o
%
>
i
4>

\\|
=
B
08
=
Sk
o
o
ne
%0)
g'y
oA
o>
1=
ro
oY
>
©
Iul

(B 14) 2B HYUL10 841 ¥R WAL
2% i3 XA xI3B
o7 HEHRHE, YUE S)0| RASICH of of
IHRISH HSETH QABICE of of
ARAM
To o - -
#D2 QI3 0|52 RAfICE of of
SRS 483 it of of
Sy B 2 FHis 0lg7kssich of of
LA%0! FP7|20| 0|8IHSHILY, of of
8y
HEX/HITE FHO| QiCh of of
SRS M i, of of

KI=A: ACR Appropriateness Criteria Low Back Pain
X|ZIB: Diagnosis and treatment of low back pain: A joint clinical practice guideline from the American
College of Physicians and the American Pain Society

3. AR AR

M4z CT AAA

73



AZICH HEbM Jjo|=atel-2E Bat

Eoes

1. Patel ND, Broderick DF, Burns J, et al. ACR appropriateness criteria low back pain. Journal
of the American College of Radiology 2016;13(9): 1069-78.

2. Chou R, Qaseem A, Snow V, et al. Diagnosis and treatment of low back pain: A joint clinical

practice guideline from the American college of physicians and the American pain society.
Ann of Intern Med 2007;147:478-91.

3. Fraser S, Roberts L and Murphy E. Cauda equina syndrome: a literature review of its
definition and clinical presentation. Arch Phys Med Rehabil2009; 90: 1964-1968.
2009/11/06. DOI:10.1016/ j.apmr.2009.03.021.

4. Todd NV. Cauda equina syndrome: the timing of surgery probably does influence outcome.
Br J Neurosurg2005; 19: 301-306; discussion 307-308. 2006/02/04. DOI: 10.1080/
02688690500305324.

5. Bell DA, Collie D and Statham PF. Cauda equina syndrome: what is the correlation between
clinical assessment and MRI scanning? Br J Neurosurg2007; 21: 201-203. 2007/04/25.
DOI:10.1080/02688690701317144.

6. Jarvik JG and Deyo RA. Diagnostic evaluation of low back pain with emphasis on imaging.
Ann Intern Med2002; 137: 586-597. 2002/10/02.

74



ERFONI A

¥

Q50| 2/0f U

=
L Lo

a5t

X
(i

tALE

[¢)

AOH

3

HI HAL=

4

x
A

==
110

i

g5 A ZAxE )

Ujo

0l
2

=

o
= g

.I

t Ef=(recurrent disc

=~ A | - AL
= = 55: A|§
—

II|

3|

X
~

0fl M20]
§ 52t

A
= O

0, 2 710|=efl0ME

bt
£X¥= S CT (CT myelography)Zt CHA| ZALZ

g
o 229, 2% $50|
x

X

75

0}

f

Cl

=2

tQE(lateral recess)UA AMZAZ(nerve root)2]

27t e, &

t=(postopertive scarring), Xi

| 70|

—
—

—

H

Tt HEto| Qe
CIES

MEHE]
=
IH
o

_I

H
[

AO
19 R8d0| Kt

L
S

—

PR

ol CT & MRIOIAM

=

T T

CH6-9). ZFSLCTHME i

AL T
|

AN

S|

S
S
(HF1SE B, 2HZ )
O

2= [

O MRI ECt

i MRI A Kt
o)

A 2.
5

=3

o

o

o=
=

—

HAO= AN UTH2-5). Ross 2 70

1712] 7t0|=2210] MEHEIACKT).
22| F7M(free disc), HEZE &5

protrusion), &

F0 AGERA.
0 -

O

™
7
o
of



APEIEH HetM Jjo|Salel-22 A 2at

o =

T

1. OISt 2o

MRIS 52 HEE2 RE S S0R0, HEA Lo B4, MBIl Heio] TIT FSiT7}

- ITL—

| o|ZAlEE| =
oo o

20 tiMgAZ R0, MRI O HlohA AREX HRETE L0 HARIO0| IIF0| SEEH, MeXHss

T= = INESTN
217 HH(RYE, YME 5)0| FAGI. o
TIXIQF MS =T QASICE. o
AN
Too _ —
HilZ 2l 0|52 RAIGIL. o
ofigddil= 8% ot o
ofld &M H Ht|= 0|&7+s0lt. Ol
M0l MZ7|=0| 0|&7Hsolt. o
e
HENM/ME=N 0| gt o
ofigddl= Xgg Bhofct o
X|ZIA: ACR Appropriateness Criteria Low Back Pain

3. AAIE JAMIE
MRI 0

CT AAA

B

1. Patel ND, Broderick DF, Burns J, et al. ACR appropriateness criteria low back pain. Journal
of the American College of Radiology 2016;13(9): 1069-78.

2. Ross JS, Masaryk TJ, Schrader M, et al. MR imaging of the postoperative lumbar spine:
assessment with gadopentetate dimeglumine. AJNR Am J Neuroradiol1990; 11: 771-776.

76



1990/07/01.

. Ross JS, Masaryk TJ, Modic MT, et al. Lumbar spine: postoperative assessment with
surface—coil MR imaging. Radiology1987; 164: 851-860. 1987/09/01. DOI: 10.1148/
radiology.164.3.3615887.

. Ross JS, Delamarter R, Hueftle MG, et al. Gadolinium-DTPA-enhanced MR imaging of the
postoperative lumbar spine: time course and mechanism of enhancement. AJR Am J
Roentgenol1989; 152: 825-834. 1989/04/01. DOI: 10.2214/ajr.152.4.825.

. Hueftle MG, Modic MT, Ross JS, et al. Lumbar spine: postoperative MR imaging with
Gd-DTPA.Radiology1988; 167: 817-824. 1988/06/01. DOI: 10.1148/radiology.167.3.2966418.
. Weiss T, Treisch J, Kazner E, et al. CT of the postoperative lumbar spine: the value of
intravenous contrast. Neuroradiology1986; 28: 241-245. 1986/01/01.

. Teplick JG and Haskin ME. Intravenous contrast—-enhanced CT of the postoperative lumbar
spine: improved identification of recurrent disk herniation, scar, arachnoiditis, and diskitis.
AJR Am J Roentgenol1984; 143: 845-855. 1984/10/01. DOI:10.2214/ajr.143.4.845.

. Braun IF, Hoffman JC, Jr., Davis PC, et al. Contrast enhancement in CT differentiation
between recurrent disk herniation and postoperative scar: prospective study. AJR Am J
Roentgenol1985; 145: 785-790. 1985/10/01. DOI: 10.2214/ajr.145.4.785.

. Bartynski WS and Lin L. Lumbar root compression in the lateral recess: MR imaging,
conventional myelography, and CT myelography comparison with surgical confirmation.
AJIJNR Am J Neuroradiol2003; 24: 348-360. 2003/03/15.

77



| —
— o
==3
s - EHerogayerers: @E,
Q @EEIEE The Korean Society of Radiology "4‘.;

HIR&TE

I

ISBN 978-88-6838-713-5 (PDF)

0$9$U|30?135I

gHelress “
: . T - %7

&




