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<, POBBEHEOEVEEIO—>ThS. £
T EBAEE 7 S ICRES N BIEDO NS, Atk
IZkH1EEE, BE a2z AL
OBHBEHVEIC E - T, EhE D QOL % iy
T5ETC, BEAOHRETHS. £BOIMER
DIMEREED X 512 OBK - BRIC— % F
SLDTRZNLDD, ZEHREFOTELBE)
ZOHDOBEITERE, FHIREICEST 5.
AR O N/-#iE TiEd 575, DO MRI O
W7k, 5 JORT T8 & PRI ET 94 O
SHORA YV FICOWTHEE T 5.

& MRI DIRIEHEZDF —KRA > b

O a4 IVATHEEZDLTLENTF S

e MRI Tl KD % —7 v b+ A+ 5 84
(ACL) THh 5. ACL i3t +x#4 (PCL)
IZHEANTHRAE ER ORI S 2 2 O/NS T i
& OFFEHIRESIVE ISR L CZ B .
ACL WiZd I3 W2 W ic k3 5 & F D%IcE
AW, BkEEE, 7L CEMMEERIATE A & 1
L, AR—=YOAELFHFEEFIC LS K
YEEKL, TOBEKMEEETES V. EIZ
ACL I3 B AL roBETFTORE Nxff
W, KRB B A2 RE T A 729 PCL T AN
T# O MRI # B3RS TEWD . L7z -
THid MRI #:i#x CTid ACL Ofi HIZ /i KR O

BEHEIDNETH 5.

FEIK A MR BRICAT B 3 5o A VI &
DBFENL . THICA—N—DIZ 2T I E
BOICEy M5 EBEEMREAL, minadaid
R TR N AEA 2 (Fig. la). C
MUK LNy PEETRTHT LIV BIRE
K30 E, ‘FHH 15 EOBEREMA LY & 5 C
LIZWRETH 5 (Fig. 1b). SELfR2E MR
> MRI &R <id, OFEME o5&
& ACL Riifg %7 L T O 2K OHE 2
IR#E. I Ri#% 1 anteromedial bundle (ACL
D2ARKDEREBHERD S BO—>, flid
posterolateral bundle) OEFTHAZTH D, ACL
BD% S E T OMMER AW T 5. OACL
DORIEEMNEWOR LA, KRG /N AIE &
@ partial volume IZ X D REEH & 70 %. DK
BB A5 A I A 75 S He A TR i 55
THOMARFRST LY. kL, Bari
R+ 52 ik, ACL fisid R E -
YO E &N O AP SIh, »OK
BEE A2 & 0 B &7 59 (Fig. 2). 2O
WEERMAIC LD, MHARE S Sh% ACL
DB M DBWNZ BIEFITHH &5 5.

@ FIRWEEE TOHEE M

J& MRI ORKM OFETHER T NE L
%, FREE T2 SRTNEANRET S
ACL o Eiilnc, WEUEICASA Al Z&D
oLl ETH%. MRIAIEIAICIE
AT A4 AR 5~Tmm FEL, B +F8H %
1MDOAT A XD LD LT 5EMLED -

*—rJ— K MRI, knee joint, ligament, meniscus, cartilage
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Fig. 1. Knee coil and the positioning. After packing the knee inside the knee coil tightly, the
knee tends to be fully-extended or hyper-extended position (a). With a small pad below the knee
(arrow) and remove the ankle holder, knee can be flexed average 15 degrees (b).

Fig. 2. Slightly-flexed knee (a) and extended knee (b). Compared to
the extended position, flexed position enables the entire visualization of
the ACL, including the anterior border of the ligament (dual arrow) and
the femoral attachment (arrow).

To. ZOEE, RIRWT & SO PN RIBE IS AT TOEDITLBT HRETHHY.
ICRRELTLED &, HkED - 7o/ & @ TiEFA LD &7 1 b AR R,
TIEAMEIE O partial imaging 725 R S N 7= Z L CKEfE 5

BLiz>TLES (Fig. 3). MRI OMFEDIH By O AR O A XA &9 Sl MRI
ELZZBETEM WOk % LTI OBE, TimREREIERE PR, Jokyv
7% S B DORIRKT A5 A ACTHERT 5 DMBER 125 2\ RIS O 5 73 B OBk B 2 BI iR
ThO, Lich- TGS TR RRENC 2 5 DAV EFSAFPOERT W (Fig. 4). 7

2009 4 8 A 13 HZH
BIRIFERS T116-8551 Halii/IIKHEBA 7-2-10 E#EAFH i FEALm i iRt Frdt 58
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Fig. 3. Slice prescription from axial image. The ACL is attached to the medial wall of the lateral
femoral condyle (LFC) (arrow, a). If sagittal images are set parallel to the medial wall of the
LFC (dotted line, a), the resultant image includes partial volume artifact from the LFC (arrows,
b). The sagittal images should be prescribed as like true sagittal direction as in Fig. 3c.

Fig. 4. Ti1-weighted (a) vs. “proton-weighted like”” sequence (b). ACL is more readily demonstrated
in “proton-weighted like” imaging (FSE 1324/17 ET 5) (arrows, b) than in Ti-weighted imaging
(SE 350/14).
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7278 b viRAE & T fast spin echo (FSE)
E% i 58 &1L echo train length % % />
fRE (%< Tdh 54 6 RE) IC#I% T blurring %
Bl HNETHA.

IBICFSEHRIC KA [0 b v issiiE |
T, Ta—Fb A VORKIC—90 B/ A%
Fohn U TR 7 s v iC el 18 3 5 F 3
(DRIVE (Philips), FRFSE (GE), RESTORE
(Siemens, Tz Plus (GR%) 7 &) #HW5S &,
HEgmE N TR Th Tedioa vy F 5 A R
HWATEA. iy EEs LA EICLD
(CHiFdiE 7o b vl &g
), WECHE, FEARORMHES N ET 5
(Fig. 5).

A+ 8 (ACL)

1. ACL 5¢ 472

ACL 52 & 2413 89 7 B HE O 72 & 70 & #E T,
Z DR 7T EH ACL ORI OWZ (Fig.
6), K\ \TKRERE AL 2 El (Fig. 7) T,
B O TE ML D 7. SHUSIRE
T ERIC A TR A A S B i AR O B i
B/ NE L, BEIMICES CTh 5 SRR
%Y. MRI T ACL 58 £ Wiz i3 89 At O A

i< i

feaml, 2WMOBEIEEMEERY S .
ACL E£WZOZHII IR 5 Th D IER
KiF0OXKL EExsns.
2. ACL &5 tzd

ACL #0#iZdid, #FRICL VD ZOERP R
7x 573, anteromedial bundle & posterolateral

Fig. 6. ACL complete tear, mid portion (ar-
row), 24 years-old male, proton-weighted im-
age.

Fig. 5. “proton-weighted like’’ imaging with (a) and without (b) water-enhancement. Multiple
cartilage defects are demarcated in Fig. 5a.
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Fig. 7. ACL complete tear, femoral attachment, 30 years-old male. In sagittal section, the
femoral attachment seems to be ruptured (arrow, a), however, not deterministic. In coronal (b)
and axial (c) images, the site of femoral attachment is replaced by fluid retention, which con-
cludes complete tear of the ligament.

bundle ©D—77, /i3S HICENBO—H 45
OWZL L x5, 0 MRI ZWHIIEFICHEL
WEEbNBY. ENTORBNER S
WOREREEM L BE—OFRTH L &
BEN. IR HMAFTRTH Y, FHcak
HACIFME i, OSSR S % 5 35
HIXTEMA E OBINTHEER Z 1% 0.
ACL Wi o2 Wime & i E3 5 70121,
FiR D L > IC A E i, ACL ifks 5 %
ST 5 & 10, BEBRELZIEHL (%
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3).

AAIEIEIER (MCL)

1. BEARD 3 J& D7 Rtk

BENBI O FifiEid 3 BIC i Bbh 5%, 5
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Fig. 8. ACL partial tear, 51 years-old male. In sagittal To*-weighted image, the entire length of the ACL
appears bright and swollen, and is indicative of ligamentous tear (arrow, a). In axial T2-weighted im-
age, partial tear with ligamentous discontinuity is identified near the femoral attachment (arrow, b).
A large medial synovial fold is also demonstrated (dotted arrow, b).

6, THIE 7~8 cm T D& B P IR
A& 5. F3E  MCL 8. MCL i
PRIFEABGC M L, FEARE KBRS, KE%
WiE I AH7-8, % %, meniscofemoral, menic-
sotibial ligament & & #F(¥h 5. MCL O EJE
& RIE ORITMERR i 0, /NS i iRe
LEENS. 2O MCLEEUMIMmD T
WA EETH D, WH O FOV 2 150 mm 2
EOBERCEMHIhEWI 8% 0. <47
OZAat—aA &z Hvw/ 1.6 mm &, 50 mm
FOV O & RieE & CIXHRICH B I 5
(Fig. 9). L2 L MCL ¢z BBICEE, D
D, BHEIRSEEEAEAT S LETE OB T
LI EINAS L DI 5.

2. MCL %

MCL 815 3 O W 815 O CTld ik b 3
A<, ZLETROAICEDAEL 5.
MCL Wiz 3R IRAIIC LA N O =2 grade 24}
BIh 5. grade 1: MIEZE ($947 0 elonga-
tion 22 EAT, MCL B kDR,
BRERYEREEICITIZ L A EE S ) (Fig. 10),
grade 2 : ¥ WZd (Fig. 11), grade 3 : €4
Wrzd. MCL 48 grade 2 & 3 DX G, #45Hr

AP —64 ant

Fig. 9. Three-layers structure of the medial
aspect of the knee. In high-resolution proton-
weighted image by using microscopy coil (1.6
mm slice thickness, 50 mm FOV), (Dfascial lay-
er, @superficial layer of the MCL, ®deep layer
of the MCL are identified.
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Fig. 10. MCL injury (grade 1), 26 years-old
male. In T2*weighted coronal image,
edematous change is spread along the su-
perficial layer of the MCL (arrows).

21 L2 OENIE MRI EREE 285454 %
, FERELZNELE L L EVWEELS
W

MCL B3O RGEHNC X 5 a5
THY, BEERZETIE Tvwbys MCL] L
¥ % MCL &J& DR O E % & 3 5 4
. F0HCASTA R, ESMREEEREY HVS
& MCL RBoB G L it sh, b bHRIA
WOEHBEBLF v 7 T5L51C¢5H. &6
ISR O LTS . ZO X S IR
MCL RBELUAC D S fBEE S FEET S &%
Rk, FAROZE & RERIC N D ORI &
BWNIBDLNETHD.
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Fig. 11. MCL injury (grade 2), 25 years-old
male. In fat-suppressed proton-weighted coro-
nal image, partial tear is revealed with liga-
mentous irregularity (@), as well as injury to
the deep layer of the MCL (®). Disruption of
the fascial layer is also demarcated (D).
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MR Imaging of the Knee Joint

Mamoru N1ITSU

Tokyo Metropolitan University Faculty of Health Sciences
7-2-10 Higashi-Ogu, Arakawa-ku, Tokyo 116-8551

The knee joint, one of the most frequently examined joints in clinical MR surveys, is often injured
by traumatic abuse and aging degeneration. Osteoarthrosis of the knee is one of the most imperative
problems now confronting our rapidly aging society. Although traumatic knee injuries are not life-
threatening, like heart attack, disorders of the knee certainly degrade quality of life. Early and pre-
cise diagnosis lead to early and precise treatment and, thus, good prognosis.

For MR examination, the knee should be slightly flexed to facilitate visualization of the entire
length of the anterior cruciate ligament with the anterior border and femoral attachment. To demon-
strate the ligament, meniscus, and articular cartilage, Ti1-weighted imaging should be replaced by
“proton-weighted like”” sequence with moderate repetition time (TR) /short echo time (TE).
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