R=E

Gd-DTPA #EIC & 2 RBAKIEE O MR B

— il MRI 35 X U Gd-DTPA BIEiNEEH A S & D g

INFR B F
HELZDOE?2,

N EBEANL kR

i) 8 2% o2 3,

U—IK ;ﬁ%l)
PR My 2 ok ¢

'THABRRAFM RS BEAREEAER 2R AR TR RO R
W MBEEKILRBEERAR R A ERE R R

FL&®IC

JEBAET IR OBEER 2 W12 31 C, magnetic
resonance imaging MRI) X IEEEH THE W
aVEFSAMGRETETAIENDL, ZFOF
ANRE MBI TN 5. £z, BIFPREE
THAELT 5 ETCMRBEFEEPRAALN
TWAHB, ERITBESEAICEE GI-DTPA
FRETEAT L HEDPFEA IR T/,
Lo LESETiE GA-DTPA 28 B T 5FIC &
> THOBEFBENOEESRARONS Z LA
Y, TOBREIIEEZEOTWB90,
L LaRs, #EICLS MREFEEDZ
WrEEIZBE 4 A % & % o mB BT 0S8,

SEE 1, BRESBEEYHR T HEMICK
L, BHfiMRI & Gd-DTPABEASIHEAEL &
ORI & A BAEER & R—ESICIETT L,
EAFAEEPT R & e, T 2 OB WEe & i
HLDOTHETS.

MR EFHE

IDRPSE
x4 i3 B MRI CREBEI RGN b 1,

Gd-DTPA #3FIC L 5 MR &R (BEE)
wHfT L7c166116 1 (BH761, &ZH9
B). FRpiT 17~38 5% (F#H248%) T, MR
BRI S RITREAICRESSELRIT L. 5B
12612 B GAd-DTPA F R BEH AN E EE
AIC &5 MR BEISEY BIEAEALE) »6f
HL7.
2) Jik

MRIZBEIHEZHI5THEER (MRT-
200FX ) #=@FH L7. B MRI|X, spin
echo K12 X % T1 ##&#2 (TR 600/TE 15) %
U field echo B5IC & 5 To* & (TE 600/
TR 15, flip angle 30°) %, & 1T matrix size
192 %192, FOV 20 cm, cervical coil fEH TIZT
B L. B GA-DTPA 0.1 mmol/kg
EER, BTEBRE 30 AR L, T35
G aHE L. B A E AL GI-DTPA
150~200 f£ #F R % 30 ml BARS N IEA LR, T1
MG &G Lo, Bl MRI, #E, B&
UBSEINEAL L SICAS A AE 3~4 mm (T
TRIRW B LU g L7 BESgITH
HEERTH®R 1~T7T B (P13 B) BICHfTL
7z.

KEOFHIIZEE LTiE, BEBEFARE
JUHICHT, ThZhOMZLOR &% Bif

F+—J— F knee injury, GA-DTPA, MRI, arthrography
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MRI, #EdER L UCESNEAEOSEZIC
BQUE Ay

Bl MRLIC oW T, FARBEICRT 5
DB L LITO L5258 L1200,

grade 0 : EFEFEBHROE LD

grade 1 : BISIEICE LA VWEAEEERES
BWARDB LD

grade 2 : BISIMENICE L 72 WERIRBH B 58
R BHHD

grade 3 : BHEIHICZT AR OEREE B

BRDOHLD
ZD>bgrade3 DAEWIEB D & L, grade
0~2 13Wzd7e L & L. S ou
BRI, WmORE, KEFBRO®BRE, WHEA
FIREABOGE FRAOBEENRD #3R0
HLDE L.

MR BASEZIC S\ T, P AKBEITER
WPNCEERIOA DAL ERD L OV L L,
HHREINEOUETE, WHOk, KE
BIRO®BHE, RNk L CEBEOERREONT
RERDLHOVE Lz, ZhbD MR EERT
RBAEGT 7 & i, ZEmEr Bt L.

] R

BEAIGE CIdF A Hmizdid 9 61 11 A RICE
HEN, DHLWAI¥E AW (medial meniscus,
LT MM) #rZdid 8 41, sMAI AR (lateral
meniscus, BATFLM) gk 3flcROLN
Jo. MM #Zls O LM B 3LIC ki 5 Bl
MRI, #¥Ek, B X UCBESAEAEORHHEE
DB R % Zh Zh Table 1, Table 2 {2 7R
7. BHEEIC VT, BSNEAR &R
FATHWZEER~EFHIDOA DIAADBRD bNTe.
MM #rzd, LM WThOHE S, BHESE
DEZBRIFE @M -7, MM EZIZH VT
i3, BSRNEAEDOEZEITEM MRI L DK
<, LM KA CIIBESAEALEDERZE
[FEM MRI Z 0 &0 -

Bl MRI THAEM TH > /c MM Bzl 1 41
EIMBZEDOS L 2 8, BEEICTEAR
HICHRDOEFHRIRDO LN, E2 LE/.
LM g 1 i B MR, &k & S ICIE
2T TH - 7. B MRI, #EEBLUH
HRNEAELE TERT L2 1261055, §E
ETOARERZ LBEFAPLMEZETLFR
btz —75, MM ¥Zo 1 Fli3 8 MRI

Table 1. Comparison of Conventional MRI with Intravenous and
Intraarticular MR arthrography in the Detection of Medial Meniscus
Injury
Conventional Intravenous Intraarticular
Findings MRI MR arthrography MR arthrography

(n=16) (n=16) (n=12)
True positive  7(43.8%) 7(43.8%) 5(41.7%)
False positive  1( 6.3%) 0( 0.0%) 2(16.6%)
True negative  7(43.8%) 8(50.0%) 541.7%)
False negative  1( 6.3%) 1( 6.3%) 0( 0.0%)
Sensitivity (%) 87.5 87.5 100
Specificity (%) 875 100 714
Accuracy (%) 87.5 93.8 83.3

1997 £3 B 12 B 1997 485 A 29 HkET

BURIFERSE T206 HEMEEM AL 1-7-1 ARERKFBEL B WBERSEREE IMRET
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Table 2. Comparison of Conventional MRI with Intravenous and
Intraarticular MR arthrography in the Detection of Lateral Meniscus

Injury
Conventional Intravenous Intraarticular
Findings MR arthrography MR arthrography
(n=16) (n=16) (n=12)
True positive 0( 0.0%) 2(12.5%) 1( 8.3%)
False positive 0( 0.0%) 0( 0.0%) 0( 0.0%)
True negative 13(72.2%) 13(72.2%) 10(83.3%)
False negative  3(18.8%) 1( 6.3%) 1( 8.3%)
Sensitivity (%) 0.0 66.7 50.0
Specificity (%) 100 100 100
Accuracy (%) 81.3 93.8 91.6
FUBESNEAL T2 LB/ h, BEET X3EDS> bR\ - 7.

IS OIRRIITEETH - /-
WRBRGICOWTIE, BE&HSE T8
(anterior cruciate ligament, LA ACL) Kzl
T 12 6lic, #B+58% (posterior cruciate
ligament, LIF PCL) Kz 1BlicROHN
7o, AAMEIRIEE B2 3s & UMMl B B 2l
i, AEHEAFICIIRDONEDL /. ACL
Wradliz ki 5 Bifdi MRI, #iFdk, B L UBE
PEATEDOZERED HEHE R % Table 3 1277 L
7o BHERICRBWTTL, BESINEAL &L
TERRRPFEF S R ohoh, &6 CH
HiEA OGS & ACL OG5 BT BIFCTH - 7.
ACL BiElORZINIC B\ W Th, BEEDOERR

1 Fl3 A MRI, BESiAEAL, #EEO
WENTHIEBTETH > 7. T/, ACLIR
WO 16T, Bl MRI 3 J U#HEIE T
IIBWRIBECTh - 7228, BEESPEALETOER
IIHREETH - 7.

PCL WrZli3 Bl MRI, #EdE, X UBAAS
REAEDTRTTERZ LA .

fE Bl

1) fEFI1 24 it A MM ¥z (Fig. 1)
1 5 B, A+—TEELZE.
B4 MRI (Fig. 1A, B) ©& MM &5 1c Bt

Table 3. Comparison of Conventional MRI with Intravenous and
Intraarticular MR arthrography in the Detection of Anterior Cruciate

Ligament Injury

Conventional Intravenous Intraarticular
Findings MRI MR arthrography MR arthrography

(n=16) (n=16) (n=12)
True positive  11(68.8%) 11(68.8%) 7(58.3%)
False positive 0( 0.0%) 0( 0.0%) 0( 0.0%)
True negative  4(25.0%) 4(25.0%) 3(25.0%)
False negative  1( 6.3%) 1( 6.3%) 2(16.6%)
Sensitivity (%) 91.6 91.6 77.8
Specificity (%) 100 100 100
Accuracy (%) 93.8 93.8 83.3
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Fig. 1. 24-year-old female. (Case1) A : Ti-weighted coronal image (SE, TR600/TE15) on con-
ventional MRI. B : Tz*-weighted coronal image (FE, TR600/TE15, Flip Angle 30°) on conven-
tional MRI shows suspicious grade 3 signal intensity (arrow) within medial horn of the medial
meniscus. C: Ti-weighted coronal image on intravenous MR arthrogram shows contrast en-
hanced a well-outlined meniscal tear (arrow) and articular fluid. D : Ti-weighted coronal image
on intraarticular MR arthrogram shows a higher degree of contrast enhancement of a meniscal

tear (arrow) and articular fluid than 1C does.

RPN, B (Fig. 10) kB XU
HEAEE (Fig. 1D) Tk & I RFALICHR
DEFH DAV RLPBRD BN, BIMNEAE
TIIBTZLE ds J OB R IC H L3R <
BEINTW.
2) fEFI2 17BN A MMKZ (Fig. 2)
5 BRI, Yy AI—T%E.
Bt MRI (Fig. 2A, B) TMM & &R IZHE

EEBOFEIED -, BIEm & DRk
HBoATEL, ¥AROEE Y RB L/
grade 2 DIBERFEDN . BiEE (Fig. 20)
TREMICHRROEFDRPROON, B L
W /-, BIEIEETH MM EEOMZ ST
I,

3) fEFI3 18 mEM:  ACL ¥4zl (Fig. 3)

3 A, Yy h—TEE.
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ARGEEEE

B4 MRI (Fig. 3A, B) Tix ACL 0 #E it
- TWeR, ACL £EICh DEED
TFIRE x> TR, KEATESOLA
BB LN, Bk (Fig. 3C) T ACL
OB EG & ACL KEAl+ LU ACL FHE
OEBEOEZHERRD O, ACL NG
bhi-. LaLxsrs, BHNEAE (Fig
3D) CTREICEERIIEM LGB, o
BA&EE T3 ACL KBRS M ARD bh
7z.

% 2®
MR BafiE# BN OBE 2Bkt L, B
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Fig. 2. 17-year-old male. (Case 2) A:Ti-
weighted coronal image on conventional
MRI. B: Tz*weighted coronal image on con-
¢ ventional MRI shows hyperintense linear le-
sion (arrow) within the medial meniscus. C:
- Ti-weighted coronal image on intravenous MR
arthrogram shows contrast enhancement of the
linear lesion (arrow), indicating meniscal tear.

B BOBEEL M LS ¥ % B THITI N
%5, #6313 GA-DTPA # Fk » BN
KEATAESREABICLDTONTE
7DD L Lais, FEPAEHTHD,
B EERRIC L ARG ORRAD B Z Eh
5, BEFREAEBRERLTEST, TOHEIG
{2 ¥ MRI CRW A REE LB EICOARE S
nTWaD,

T, GAd-DTPA #EEIC & - THEIAE
AEERRGEEDRPAONS Z EBHLD
Lo TkY, BELrOBEODIVWEEL L
THEEZEDTWEY D, Gd-DTPA OHFE
13 742.79 LI\, MRSMRIC A LR
L, M HREERPANSEZICRTT 5.
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Fig. 3. 18-year-old male. (Case 3) A : Ti-weighted sagittal image on conventional MRI. B:
Ta2*-weighted sagittal image on conventional MRI. T1- and Tz*weighted sagittal image on con-
ventional MRI shows wavy contour and increased signal intensity (arrowhead) on the anterior
cruciate ligament (ACL). C: Ti-weighted sagittal image on intravenous MR arthrogram rev-
eals irregular enhancement of the ACL and surrounding synovial membrane (arrowhead). D:
Ti-weighted sagittal image on intraarticular MR arthrogram shows no abnormal signal intensity
on the ACL.

T, EAHEAIEZHRETSL —5~-16 BIE% 10 5C, BENOEFHRBRLN
mmHg DEEFETHSH. TORHBEEINL ToeBMELTWAS.

GAd-DTPA (ZEAFENICIEE L, BER TR EHAMIC L VEFREECRVEBE LR
346 . Winalski 591, ZERFORERIA Tl D, UVSERS LRSI O E LY
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%78, GA-DTPA OBIFFEA~OHLEL & (L
INBEEZLNTWAHDE, EEE BT
£ % MR BFIEFICE T 52 REOHREY O T
Vi, EBER & T IER TR R R O BB
ICHLUBRWEESRIBOh/IcLEhTED,
FFIZ Winalski 5913, EBYARH 30 5 TER
BEDPEE LD, L 60 SRE T TR
EEHRPRRT A EBEL TS, HELD
RIFFRITHWTIE, GA-DTPA #iEE# k045
TEB A AT, B30 5%, OHE 2
L, ¥130 3 CHRGEKRTTHZ & & Lic.
FOBMEVIT BT, BEFHTEHRATORE
EB M2 BN TV, AEFICEWT
i, ERE Rz AENC LEE L, BHRaHT
EBOAT AR, BEOAEETB L/

Gd-DTPA #7E# 0 MRI Ti3, BAfikEA
FUACL AHOBEIIEEHRELZEL TV
7o. BAERPITE AL TIdBEEREE IR BAEIR O
BAFERETH D, BIMPEAICIS W TEEL
TEEHREEELNLY, BEECIESRE
THREHET, BEEROS WSS IR
A LSRR 1355 < 7o BATREMEA B 59).
RFRICTH N TS, BEMHPEAKRIC LS MR
BAEEEE CIIEIC—E L/-BEEA OB\ &
MAREBEONOICK L, BEE T, B
NHEAEICHREEDREPFES S R bh
7. L LaB6, $AHKR, BEfmEs LU
Hix & OBFEN OREEY L BESIROaV TS
A MEEERIC R W T Bl MRIIC e LK
LTRY, BRMICIEEERCLDVIZETS7%
BFMERNOEENREIBON TS EEDbN
7z.

AW BT, MR BIASE#IC Clr
ZERICEE I NS A D RAA, FAKRA
KREEEABEIN AV, fEk, ¥ AR
BHEOZKITEM MRIFTRIC L 258167
INTWz2, BIFEE CHREOR RAE I\
grade 2 (BHH) LFHBEIL LI 5 grade
3 (KR OE P RS E L EBEORK
TILE «#B X n 5D, MR BEF&EEICI T
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1%, grade 2 AT O AKEBE TIZEARA~
DEFHIDADRAARTRONIND. Licho
T, MRE#i&EE*ERTAZ EICED,
grade 2 AT D4 & grade 3 DERN L VA
BWix AT LRI NS. ABE T, B
EDIE> A, EZERIIMM €93.8%, LM T
87.5% FHFM MRIICEE L ZenZTnEmh - 7.
Ihid, BESIN/BEHROEARA~NDOAD
ABDEEXTERTHZ LT LD, grade2 &
grade 3 ODEFIBBEZHI o lclzb &2 BN
7z. Drapé B9 O#ETiE, % LAz 39 Fi
71 (18%) T grade 2 & grade 3 DR
BHE TR TH- /2 LTk, /-
HfT L7z 4 Blic W T3, BEETOEZX
131006 Ch > 7=. FHBILEZRET S ET
grade 2 &~ grade 3 OGN REE L EFNITIT,
REMOZRIEEL, BHEEERAED LRV E
BEbnhs.

BIEIC T 5 ARMBEOEZ R, BIE
WHEAEZGEELTLEWEZRLEZ. Th
i3, BBEAIEEE THRRD LNk - 72
bbb, BHNEAETR2HARON
el lICEBERBbND. Th BB
T LB EA L Tl MM #HidB Ok
e h T, B MRIICR\WT 16
BEEFROFELEDNIMS, BEEICEW
TH261: WAL R HPTRIZRL, B
HIGRIC B\ T A IREF A ClBiai3 e LE
ol KBEFICEBWTIIESEORKREY
gold standard & LTk ¥, BEFHHEHR &5
L7-MRIFTRZIERZ EHE L. L Lizh
5, MM AT ARBREREICH BT
THBETET, BRI LB3B S L3N
TWAD. Fiz, FEEICEHM MRI ¥ X OB
WA TIER LIB/ERC, BEETRES
N7z MM BrEEGI A AR B W Th 1 B2
HLNTEY, THhIZBESHNEARICE LEE
BB EAMEN OBEEEPFF <, Wizl
NDOEFHRIDA VRSB R 2 ENinip o 7ol
LRI Nz D EXD, BENEAETRS



BHEIC & % EBEEIHRA O MR BIEER

NI RBIBHER &, 2 AWMEIES Th - 7= 78
HELFELEBRVWERbNA. Led-T, #
ARBEOZE B TEEE RT3 AEIC
i3, TonERSRIELNTWEELERIC
ANTZHEIX& L Bbn-.

MR BIES&ERIC i A ACL Bl O ZBEEIC
BT AMmETIT LA LRONT, BSPEALE
KOWTCIEZDORBRENE <, WZEIHEOW
PR ERE(L T 5 L BARETH B L OWmE
BHHDATHAHY. BEEICKIT 5 ACLE
BOZHHRRICE § 23 EL, Fx ORE/-H
HCHBEAETTRONZ V.

AT, ACLBEICKIT HEBERN,
BAEPTE AL TIHED - 7. ThidsR\ &)
B % 24 5B O partial volume effect D5
ZiC X, ACLOEUBAREG L b UIC ACL
B LIUOHEOEFDRFOMAUTEERR T 5
FRBARDOOL o/t ELX b, B
u%ﬁﬁﬁ%ﬁlﬁ“@%n, Flg. 3 @k_ b < ’ ﬁﬂffﬁﬁ
Tid, ACL OUBAELLTICACL B LU
FEEREORNE SR PBEFR TH > /o
A, BFAEAE T ACL UBEOTERITIE
BLET, EERTZETALEbN/A. —J, B
i MRI P EFERIZERSOEZRETE L
73, B MRIICH\WTid ACL BREBEOF
ECHMOBEICLY, M L/AACLZD 3
DO OEECWBIAL A ER LI 5B 5D D
V. L LR, BEEICSNTL, BE
BLUBHBEAZEEINS I EICLD,
ACL WrgdiR A R WA OB OHEMH 2 L 0
ggf%ﬁt-

MR BAf&RT, FHI EHE CRENBIAT
WEAERERTH - o/, Rk BH
MRI OREIZ Wi & L THWSHh TE D,
RHFEORER, BEEDOA T T L& DM
BRE LT, BEERO TS EFHRAE6
NIRWEEFITH ARMI S IER R & 7 578
WNEZONS. AR TH, HEETZHAR
BETh - 7o AL, B MRI B LUE
HAEAE TIRIERZ LEAIb AN, K

t*ﬁﬁ%%ﬁﬁbh%ﬁ@fi%&&@
, B MRI, %1 To* sEREGR O R & 6f
‘@;"Ca:Ffﬁﬁ@'“\aé’ LRbNnS. HREZEOZERE
3, BEEIEMMRICEVWTRI&ETH AT
EBAFRTREINTEY, T A MO X DZf
LB MRI DA CREF LG E I HH EE
z2bNb. Lich->T, BEER, BEEESiEE
BEONBREFT, Bl MRLIZ\WT2EH
WEETHAHEICBNT S ERVWERDNS.

—J3, WETIE, B LOWEREREIC Xk 5B
BEOZWOHRE LHRAINTWVWBED0,
Fast spin echo (2 1 5 ARBHEDOIES R
[T echotrain & 4D ¥ A83% T, echo
train 78 8 DHFA 69% LMEIN TR DY,
F 7z, 3D gradient echo ¥:1Z X 5 B iRKZLD
EZXKiL 82~95%, ACL WrZl D 1F %3 50~
93% L HE XN TVWAHNO, THBHOFLWE
BIZB W T, 41T & - Tl conventional
spin echo ¥+ 2D spin echo B LIEWIEZ
REBI28E5450, HEDEIANLT LD
BERLZIIN TRV, ThbDHmLW»
BEER, ABRFICBT ABEELE L EHET S
&, EARKZ S XU ACL BOIEZRIT &
LITE . Lo - CTHEDRR T, #tk
i, BRI AR ORED N ARECIC T A4
B2 WiiE & L C fast spin echo ¥ % 3D gradi-
ent echo (RICEE L Tiibh AR EREL A
bhs. L LaBb, k0 MRIEECHK
BEOESHITLD, ThHOF LWEREEICE
WTHEE L VBVIEZEAEON AR D
SBITFEINSG. TO%E, BEATERL
TWINOOBBIEIHETHY, »Oa A
HIEL, EFAMOGATETHY, BEEICED
HHEEHZVBBLEEZLNS.

DXy, #SEk, BE» oI EREMICE
HINEAL & AR OEEHR B/ ONSHET
BHEE2ZON. Eio, BEERCREVWTTE
AR OZENES T, BEHREAEICHL
ACLBEOZKICKT 5BERERB W ED
B#bHEz Tk, SHEAMNEAEICEDS
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BHEWRIC X 5 MR BARIER & BB IE
BN AT, % OZWRE % Bl MRI I & UF Gd-
DTPA BISIEEEALIC L %5 MR BIfTE#
& MR L7e.

AR S LU ACL B2 B0 A Bk
DIEZEITEM MRI 5 X UBSHANEAEICH
L&, BRTH- 7.
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MR Arthrography with Intravenous Gd-DTPA Administration for Knee Injury :
Comparison with Conventional MRI and Intraarticular Contrast MR Arthrography

Yuko KoBaYASHI!, Ryusuke MURAKAMI!, Ken-ichi SUGIZAKI,
Kanae YamamMoTo!, Natsuki TAjiMA2, Yasuyoshi MASE3,
Tatsuo KUMAZAKI

Department of Radiology, Tama-Nagayama Hospital, Nippon Medical School
1-7-1, Nagayama, Tama-shi, Tokyo 206
2Department of Radiology, Chiba-Hokuso Hospital, Nippon Medical School
3Department of Orthopaedic Surgery, Tama-Nagayama Hospital, Nippon Medical School
“Department of Radiology, Nippon Medical School Hospital

We studied the efficacy of MR arthrography with intravenous administration of Gd-DTPA for de-
tecting meniscus and cruciate ligament injuries. Intravenous MR arthrography and conventional
MRI were performed on 16 patients with clinically-suspected knee injury. Intraarticular MR ar-
thrography was also carried out on 13 out of 16 patients. The overall accuracy in diagnosing medial
meniscus tear, lateral meniscus tear and anterior cruciate ligament tear were all 93.8% with in-
travenous MR arthrography, whereas 87.5%, 81.3%, 93.8% with conventional MRI and 83.3%,
91.6%, 83.3% with intraarticular MR arthrography respectively. Intravenous MR arthrography was
considered less invasive and more sensitive method in clarifying knee injury than intraarticular MR
arthrography.
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