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— VIR R CIRAE L7 T 2 Bl & 7.
BRREIBRHCIE, 40 UL EOERRRICZE ]
JEBASHIE & 2 S 7B 39 B (i 11 41,
otk 28 Bl SRS 65.5 ) XS L.

Vil &

fEH L 7- 25813 Siemens #-# Magnetom Vi-
sion T, #& & 1T {3 transmit-and-receive ex-
tremity coil % i\ 7-. BigY — 4 Vv AL,
CHESSEIC X 2 g5l % Of B L 7= 3D-
FLASH ¥£ T & 9 A T 3D-fat-saturation-
FLASH (LAT FSF) ik &#rd 5. EpEsa
& LT, R5v 5 4+ 7 10 fl% repetition time
(TR) 50 D4 % & T echo time (TE) %
5-10 - 15ms, flip Angle (FA) % 20 - 40 -
60 E L AL THEL, ThXZhOMEe+H
KOWTHERZTVWREERESEGZ RO
slice thickness 2mm, FOV 8cm, matrix
160 x256 & L7=. #BIIEBE TV, BE
EWTEKE, BEEEH, AEAEKIC 1 pix-
el (3x3 matrix), OBFELMEER (RO %#FHRE
Lz O TOFHESEEDORER TE %
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SV FOEERFzZE (BElom OEMAFO
ROI %6 ) <T#l% Z &IZ k- T contrast-to-
noise ratio (CNR) #HH L, FRICHESEM
TEE LBEEEEHOCNR EBEH L. 2L
TR ONIZhZhnd CNR % E TR BERE
SR RDI. T, TORD SN RERE
BEMOL L TT o/ —IVIIRIL< U VERIC
TRE LICTEEE R, #BmezimE LT
IR AFREIFT B & O HRE 217 - 7. S~
A F A 30 BICCTEFE L, BERMSEHOZEY
PHEHALImEZXATA AEER L TEZEL

7z.
FRIKHVETE T, ZMMEBEIE (OA) &
#3961 (B 1161, ik 28 Fl) X5,
BB THRIRBE&EZER LERE
MR #%& (B&EFRERES 5) %21T7-> CTZDOFR
R Lrc. 70 TR (IR BEAX AR 5 & B
L7z, B XG0 HEMEICREE ROk
WO, BAEEEEN ML ERD B b0, B
BEMRME Cmm LIF) #5050, O3
HICOBELT Zhztnic>2 MRITR %R
N 7o . #2113, femorotibial joint © medial
compartment & lateral compartment @ 2 % By
%%A}Tﬁc 7o

] R

NIV 4 7% B\ 7 AR R % Table 1
ICRY . BREEWTIRE & AR AEKD CNR
LBERWTRE - BEEEFEHOCNR I,
TER10ms AT, FAR40ELTD & 21
SEZR L, TR BRI 5 EER
HDOENTB, D200 TERE L
B8 A — N D FAHRRHE I T 217\,

Table 1. Contrast-to-Noise Ratio for the 3 D-
Fat-Saturation FLASH

Sequence Contrast-to-Noise Ratio
Echo Flip Cartilage Cartilage
Time  Angle Vs Vs
(ms) (degree) Fluid Bone Marrow

5 20 17.5+£5.5 32.0% 9.6
5 40 23.1+3.6 249+ 5.9
5 60 20.2+19 18.1+ 4.3
10 20 12.7+5.0 34.1+10.5
10 40 20.7+4.3  31.3%+ 5.0
10 60 14.4+43 21.8+ 3.8
15 20 74+32 267+ 7.8
15 40 14.5+4.1 215+ 6.1
15 60 11.7+£2.9 154+ 35

1996 4£ 3 A 12 ASE 199645 A 8 HEET

RIRIES R4 T181 BEUEZENSI 6202 AHA¥EZHBHBESESE (LS
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WFEREPRENC L D EHICHEIN TS
TE 10 ms, FA 40 EE 2 B850 L RE L7z,
WIZZDE&MwE BV TERE LI TRERD
MR & * WRFTR & DR # 1T - 7. EEEE
EWTEE D MR &id, BEEROBTFIRE
ORMATRE X< L TRy (Fig. 1), B
EEWMTKEORBICOWT S MR EBFT R
BIUARBRIRBIIED TL < —F L. (Fig
2)

396D OAFERFI TR 6N/ MRFT BT,
Table 2, 3 D ko IZpE XN/, EHEH (Fig.
3) 7% medial compartment T 8 f, lateral com-

partment T 15 #l, BEBEIIHR/INTVE01E
BHMEMET L TSSO (Fig. 4) 7, medi-
al compartment C 1 #] , lateral compartment
TTH, BEOIF EEN (Fig.5) 73, medial
compartment ¢ 11 ] , lateral compartment
TT76l, MEOMH KB (Fig. 6) 7 medial
compartment C 4 # lateral compartment C
8Fl, BEDONE /KB (Fig. 7) 7 medial
compartment T 15
T26TH- 7.

MR BE{FIC B\ TURE RO 7 EF & Hfd
X ARG PT R & s U 2e st O fE 8 % Table 4,

, lateral compartment

Fig. 1. Normal hyalin cartilage of the medial patellar facet in speci-
men from an 85-year-old woman, axial plane. (a) 3D-fat-saturation
FLASH image (TR=50, TE : 10, with flip angle of 40°). (b) Cor-
responding anatomic section.
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Fig. 2. Abnormal hyalin cartilage of the medial patellar facet in speci-
men from an 85-year-old man, axial plane. (a) 3D-fat-saturation
FLASH image. (b) Corresponding anatomic section Note the focal car-
tilage defect (arrow head) in the medial patellar facet.

Table 2. Classification of Cartilage Injury on MR Table 3. Abnormal MR Findings in Medial and

Findings Lateral Compartment
Grade 0 Normal Medial Lateral
Grade 1 Decreased signal intensity without compartment compartment
thining Grade 0 8 15
Grade 2 Thining of cartilage Grade 1 1 7
Grade 3 Partial defect in cartilage Grade 2 11 7
Grade 4 Extensive defect in cartilage Grade 3 4 8
Grade 4 15 2
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512779 . medial compartment TiZ, 39
31 #iC MR E{§ TECEBEGARD b izn,

Bl X f7 G CRAREIC oMb A2 R D I W EE B
T MR R TOALEF %15 T X 2EFIT 13 6
T, MR B ECTHEBIIIERICHR/IN TS
BEBFHENMET LTS LON 16, KE

i

Fig. 3. 3D-fat-saturation FLASH image of nor-
mal cartilage from an 40-year-old woman, sagittal
plane. The cartilage is demonstrated as a linear
structure of bright high signal intensity.

Fig. 4. 3D-fat-saturation FLASH image of abnor-
mal cartilage from an 57-year-old man, sagittal
plane. Focal area of decreased signal intensity
without thining of the cartilage (arrow head) is
noted.

DIEFHALL 2 B, B O RIBA 2 6, &
HOIRE L /RIEAH 8 Bl25 - 7-. lateral compart-

Fig. 5. 3D-fat-saturation FLASH image of abnor-
mal cartilage from an 51-year-old woman, sagittal
plane. Focal thining of the cartilage is noted. (ar-
row head)

Fig. 6. 3D-fat-saturation FLASH image of abnor-
mal cartilage from an 76-year-old man, sagittal
plane. Focdl cartilage defect is clearly demon-
strated. (arrow head)
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Fig. 7. 3D-fat-saturation FLASH image of abnor-
mal cartilage from an 76-year-old man, sagittal
plane. An area of extensive cartilage defect is
demonstrated. (arrow head)

ment TiE, 39 Fl 24 FiIC MR B THEE
BB Lz, B X G CRIERREIC Bk
IMEaRDT MR BB TOARE XIERHTE
AEEFN 19 F1T, MR @B FEHERBIZERIC
BN TOEBEBREMET LTV SH 00
6 Fl, BEOIEEALS 6 B, EEOTH REH
561, BEDINELR/KEN 2 FIThH- 7.

B X e Cl R s MR D
W2, FSFRIC L% MR & CHE QA& x
RIBAB RS N/EER % Fig. 8 IcR7 7. B X
K CRAMEEE S MED A B R FREFNIC D
Tid, MR @& ECTHERBIIEF IR N T
AN, BERESMMETLTVWALOR
lateral compartment TO A 1 FIFR D 5 7h
medial compartment T3, BHE DOIEH I
B, EkEOMH/KIB2 6, WEOIRH L /KIE
4 Bl % C & 7-. F 7z lateral compartment
T, EEMEMETLTWALD LA, #
BOIEFEL LB, BEOWMH KB 3G
T&X7z.

Bl X R R CRA AT E B /MU D E B
medial compartment IZ 3B\ TCD A 3 FIFRD &
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N, MR @& CE8EDLRE L IENEEINI:.

P {8 i P 5 e oD v B e DML & BR A X AR B T
Zw, FSFEIC X 5 MR BBRICE W THKRE D
INER RABA R & NI fEF % Fig. 9 1ITR 7.

BLE® X 212, medial compartment Cli 5
EOFIBGE > 2T AREF1% <, lateral com-
partment CIIBREOHKEFBE = 2T HEHIH
%< B b7, MR E#IL, medial compart-
ment IZ BV TiE, Bl X EERIEFHO 21 4]
F 13 (61.9%) 12, lateralcompartment I
BT, B X BEEERFO 34 Fl4 19 6]
(65.9%) ICEKBORFHRZMH L, E/-8
ol X R CREERE S/ IME LT B BE R
CBWCHEEEREG Y L D MR RBNEL &
LCHEE L7z

Table 4. Medial Compartment Cartilage on
MR and Radiographic Images (n=39)

Joint Space on Radiographs

NfiR Mild S

grading i evere
Normal narrowing | narrowing

Grade 0 8 0 0
Grade 1 1 0 0
Grade 2 2 9 0
Grade 3 2 2 0
Grade 4 8 4 3

Tatal 21 15 3

Table 5. Lataral Compartment Cartilage on
MR and Radiographic Images

Joint Space on Radiographs

N{iR Mild S

grading i evere
Normal narrowing | narrowing

Grade 0 15 0 0
Grade 1 6 1 0
Grade 2 6 1 0
Grade 3 5 3 0
Grade 4 2 0 0

Tatal 34 5 0
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Fig. 8. 67-year-old woman. (a) Radiography in
anteroposterior projection shows normally main-
tained joint spaces in medial and lateral compar-
tmenrt. (b) 3D-fat-saturation FLASH image in
sagittal plane shows severe cartilage defect in the
medial femoral condyle and tibial plateau. (arrow
head)

Fig. 9. 69-year-old woman. (a) Radiography in
anteroposterior projection shows severely narrow-
ing of joint space in medial compartment in sag-
gital plane. (b) 3D-fat-saturation FLASH image
in saggital plane shows severe caritilage defect in
the medial femoral condyle and tibial plateau. (ar-
row head) Moderate amount of joint effusion
present in this case is supressed and creates no
high signal intensity-one of the advantages of this
imaging technique.
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% g2

TR PHEFEICS T 5 FSF gz Hv /-
JERAEITE T BCB HE H BB DM Recht %, Dis-
ler FiC L OHE XN THBHAID~) | OA FEFI
COWTORET £,

OA TIHERE/RIBIC LV B EEEE AR
L, £/, BEXBICLOEL L EREIcs
T AR RICE A4 Uiz h, EFEED
7o OB A T AR RE L Uik
B U ARET S EEZONTWAD. K
ML FSFEZH WS Z & T, fRDOFET
R CE e - MR EBELZH LR
B0 OA YERICHE L T D AATREMEIC © Rt
L7c. OA%ZX& & LICBEREOBRFICET S
FSF & & Bl X RO B OB E, Bl X iH
& CRAMEO R/ ML 2R DT MR BB O LT
R OREF BB R S NIAEFI medial com-
partment | kX lateral compartment C %% <
R.5Hh, F7-lateral compartment DA, B
EOBEREZETAEMNDE N LD RN
Boniz.

ZNnid, OA Tid medial compartment 73 71
FANCHEE XN A DITH L T lateral compart-
ment [} AEEWEIT, NERREZT T
7L, BB TY v 7 ARG OEEBER
BxDEASBHERRLA VL E X —DOELR
w, MRAHRERFOEL L L URKIGHEDOE
b7z & OALZEFPERPB L VEEE LT\ 5728
WM X BB CIIREAROBEICLD
BEEEORMNEILT A/l bEZ LNAD.

FSF #1215 MR &% T3, BISikEDEERE
WCBAMR7:  IER B TR E IR SE S &
LTHIETE, MEORFTIIOBEZDOMY
BHEEE LTHESh 5.

OA OWEREBEOFM & L THEMXHEEHT
R TERVWEROBEREIC LI VIRZ S
CERTES. F/HEEEFET T EDS
WOA T, BEEPIERS & BAETR A E L,
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LOLEbns.
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Magnetic Resonance Imaging of Articular Cartilage in the Knee
—Evaluation of 3D-Fat-Saturation FLASH Sequence in Normal Volunteer
and Patient with Osteoarthritis—

Katsuhiko SATO

Department of Radiology, Kyorin University School of Medicine
6-20-2 Sinkawa. Mitaka-si. Tokyo 181

MR imaging of normal and abnormal articular cartilage of the knee was performed using 3D-fat-
saturation FLASH sequence (FSF). Contrast-to-noise ratios between the cartilage and fluid, and car-
tilage and bone marrow were evaluated respectively in 10 normal volunteers. The optimal imaging
parameters were determined as flip angle of 40° and TE of 10 ms.

Good correlation was noted between MR images and macroscopic appearance of the hyaline car-
tilages in the cadaver knees. Comparison of MR and radiographic findings was made in 39 cases of
osteoarthritis.

MR was significantly more sensitive than radiography in detecting cartilage abnormalities. In
patient with radiographically normal joint spaces, cartilage abnormality was detected by MRI in the
medial compartment of 13 cases and the lateral compartment of 19 cases.

Signal intensity of joint effusion was sufficiently supressed and did not hamper evaluation of the
cartilages. FSF method was considered as a valuable imaging technique in the evaluation of cartilage
abnormalities of the knee.
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