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| Abstract |

usculskeletal magnetic resonance imaging (MRI) applications are making the transition
Mrapidly from 1.5 tesla (T) to 3T. The higher signal-to-noise ratio (SNR) that is available with a
3T MRI system allows for greater spatial resolution and provides the potential to improve the dia-
gnostic capability of musculoskeletal MRI. With the use of 3T systems, one can enhance the SNR,
spatial resolution, and contrast-to-noise ratio of intrinsic joint structures such as osseous, ten-
dinous, cartilaginous, and ligamentous structures, which makes them more discernable and ame-
nable to proper radiologic assessment. The SNR gain and coil technology advances allow for a
smaller voxel-size and parallel imaging, reducing the acquisition time without significant signal
loss. Three-dimensional (3D) fast spin echo sequences with isotropic resolution reduce partial
volume artifacts through the acquisition of thin continuous sections and enable free 3D-multi-
planar-reformatting without loss of image quality. This technique may be a promising method to
replace currently used 2D sequences in clinical practice. In addition to current clinical applications,
3T MRI will contribute to the development of new molecular and functional MRI techniques.
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Figure 1. Coronal 3 tesla magnetic resonance images of knee in
69-year-old women show surgically confirmed avul-
sive tear of posterior root of medial meniscus. 2D co-
ronal intermediateweighted image (A) shows faint in-
termediate signal intensity (arrow) in posterior medial
meniscal root. However, definitely bandlike area of
high signal intensity (arrow) is noted in posterior
medial meniscal root on reformatted coronal image of
3D space isotropic intermediate-weighted density (B).
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Figure 2. A 37-year-old man with focal cartilage defect and
subchondral fracture in lateral tibial plateau. 2D coro-
nal intermediate-weighted image (A) and reformatted
coronal image of 3D isotropic intermediate-weighted
sequence (B) of the knee demonstrate focal chondro-
malacia (arrow) clearly at 3 tesla magnetic resonance
imaging.

T2 ols BEAF P AAER L, HE A=
3TolA 1Z3} ¥l Aole] R £ CNRS 58314
E]—(F1gure 2)[24]. Schroder 5[25]2 %1] 7}A) 2] 1’4— A2

‘——'EE

BE A2 s OS_*é‘Bé 1l %ﬁ, SNR, CNRo| &2

FAERSS BT Kijowski 260 FE34 9]

=S Bsk=t QlolA, 3T ZREF o] 1,5T9} H]

wate] A =2 Solrel JAIwg rhxivkar akelrh. =

g 3T ZR2EF] AFAY 55 Aske A d=wd

S SHERE UFE Ao Al =2 FIEE VA, OF

HH §55 3T uf 1.5T vjs) FAR A =e =
[e)

J Korean Med Assoc 2010 December; 53(12): 1074-1085



High field strength magnetic resonance imaging of musculoskeletal diseases é Zl

FHol B2 ATE WEe] 2] dARA BHAE I A s 7 wie Aler el A o)A X
O] T2 &3] A|7ke] wshel] 24dg vt5an glok. T2A1%F s} sitt, o] SHES FEA ARl o] 4 vl
T TE AZ3lA 71 Ao HsHE ol ZREH 02 o JFE = 5 = FAH AFRH HlF< o3 (labral
2)7H(proteoglycan) %e] 744, & Fe] W3}, Zejal o2 pathology)¥ 22 542 134 U o|te] A= %
7t 5 BEAR 846 71R1EH. B S H B A7E 2 7 A ol A Wk E3kshe 2 W9l el Reh
15TE o]ste] Ao AEHQl T2 Awshs S8t e 28HNE o R v} 2P ER S8 ANTHES T
U, BARRE ofAl= NS E ST T SlotA, 3] 5] ffaf s e FrAlshur 2 g l(field of

=
I APGA| 71 9] A A Q] S 58] o Het 2l view) & 282 OP— R4eo] ek, o) 2 943 H(image

) 39JZKPosterolateral corner)

8
8
2
e !
[o
F
15
N
i
O
ot
Jn
o
e
o
i
|
>
)
o
5

3TolA Bl ] IS e T3 o] 15 o] 75%‘:}[1 1.5TolA] 2 ¢ $& SNRY} 823} 4t 28
gEH A TEES TR PR F U VIFEAT FrAlsE7] g AlsFete] FQ uiiel, B S
gt o] T8% STt HeAls FEo] vkt o Hs Fourier /7 22 7IHE0] YIS AREs Zol=
WAJskaL —&‘1‘} A5} QPstel] 7] ofsl= FaEolt). A ofuf g FHo|c}, 2 3T & U] 2 SNR AFgh
219 BOAE RIS oA A7) A 2 ol S e 2 e
offich7), Telme 7ol o] PEe) < g ok EAS) WA P FL WA Fourier 95 71HE)
W RS B0l PO TEESEHOITL, 29 Aol Asaledl
7, oot thilpopliteomeniscal fascicles], &<} 3T9] o tfzoate v Tat ] Byt 983}
5% eldlipoplitcofibular ligamend, W% 2391, 84 o2& Aol dsFel 7o) WAy Fejsl
ItHlcoronary ligament], 915 Al | #'d Qlehllateral A vl Q) B s e Agto s S AoA = o
third midcapsular ligament])«= % t] &2 2349 A7 HI#AET FE5F T (femoral acetabular impingement)
THE A 171718 £ U & APEE 5 9ls Aotk I =915 HAE AT 22 Aghe] Wo] F7hE AL 3l
(5) 3U|ZH(Posteromedial corner) 1. N2 Fed X5 ddz ed Jeet g e g

H i) FREEC] A T st 71wl gt Ap7e Haxdee vl @] Addle =2
Fefsta, o] AAAIe] Thelsh A BASL  AEEO0-0500)F AT A RS WA e

o
2 21 Pl 71odehs Walk o] FEECl FEst (50-95%)= thFsiet30]. ke os e Aol w3k

39tk ok F8 TREES BEY] WS olETE A Reei= By BaE 2 1ok s )
WAJske] QFEstAl7)AL, efubels WGk 28], Fiztel 2 AN AFAEL B2 2T} 7R S B3 Yo
e Al £ s ) Ao, S e 2ol 18 W o e
3T oefdt FREEUS vHaste] 57 v R Hsemi- AT E vws = Q7 gk, AMA T2 A2 dee =
membranosus tendon], &7A} el [posterior oblique ol Handq, B AkE vl G, vl 90 el
ligament], 7327 &2} elth[oblique popliteal ligament]) 71= 98l 9412 0 2 o] gEt T1 ZFZ2GARe ofgsh )
o appe e A1) AT RAES Fhas 2 o2k the B4 9 S Fe] 58 AYs
Spelsfet, e EsiFolt 24 2k Wl e

2 nyH (D A E(Cartilage)

A7 S QL FEAIAL, DA EFTE, B = A7AEe] tE STt HlTeS S ek

=49 e fIg ARk AAPHolHH29). 13y Bl ErﬂA AZE HVF ofgde o wieell, dAle] AgAl

J Korean Med Assoc 2010 December; 53(12): 1074-1085 st ArEslxl 1077



®
M= LeelS - Song JW

Figure 3. A 22-year-old woman with osteonecrosis of right fe-
moral head and secondary osteoarthritis. Fat-sup-
pressed, coronal intermediate-weighted image at 3
tesla magnetic resonance imaging shows well diffu-
se irregularity of hyaline cartilage within the hip joint
due to secondary osteoarthritis.
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Figure 5. A 53-year-old male patient with partial thickness tear
of supraspinatus tendon. A focal defect at articular
sur-face of supraspinatus tendon (arrow) was well de-
lineated on post-arthrographic, fat-suppressed coro-
nal T1-weighted image at 3 tesla system.
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Figure 6. A 15-year-old girl with wrist pain. Focal discontinuity
(arrow) of triangular fibrocartilage is well noted on fat-
suppressed coronal intermediate-weighted image of
3 tesla magnetic resonance imaging.
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