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Intravenous MR Arthrography of the Knee

Minoru Yamato

A study was undertaken to determine whether or not
intravenous MR arthrography can be used in clinical
practice. Forty patients with internal derangement of the
knee (11-68 years old) were imaged with MRI before and
after intravenous injection of Gd-DTPA. In all knees there
was enhancement of joint fluid, regardless of the amount of
fluid. The peak enhancement of joint fluid was reached at 30
minutes after the administration of the contrast agent. The
contrast between joint fluid and meniscus/cartilage was
higher in MR arthrography than in proton density images.
There was an increase in contrast between grade III lesions in
the meniscus and intact meniscus on MR arthrography. It
was concluded that intravenous MR arthrography can be a
useful alternative to intra-articular arthrography.
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MRIIZEFEBDOFHIZOA (b THY, §TIc#
OFRAMEE i S Tw5, —HKREXRIERF B HEE
BOBRER LA H ST, Faﬁﬁ P ICGd-DTPAIETE & 1A
L, MREEIERE1T) A DITHN T3, Winalski 5
NIEEKT 7 4 7 L ENREEE TGd-DTPARHEIZ L
BIERMEASIERE SN A T L AFEWIL, BHEIC X MRS &
IR L7 £ Z CHEBIER DR IR MR BEE i R AR IS
RWEETdH 2 DEPII2 SWGFET 5 72 ORMIE 24T - 7.

MHERBIUHE

FEAIBESE D 72 OMRI % AKHE & W 72 B #4051 (11-687%) % xf
L L. 40009 8 WIC RIS T, BHOFERZ
ANVERW, 7ok B, T25RFHR KT (2000/20, 80
TR/TE), T2+*5ialAiZEN{%(400/16, FA15) & T1EFHIHKET
18:(500-630/20) = #xf% L 7-7%, Gd-DTPA (0.1mmol/kg) % i
HlRE DEHEL. WAD-OEBNNETH 738 E%
B 7237 BE AT H 2 W IZRERBIET o R RS 1T b,
96 2 BITIIGA-DTPAFHERT, 3 & UEHEH154, 305,
4557, 60 TR wiRig L, 386DV TIE35-734
(FH507) B ST ZIRET R 2 /e Lz, 2514 AR
Smm, F ¥ v Z1lmm, FOV (field of view)14-16cm, < k)
v 7 A192-256x256 T o 72, I HZEE 1X1.5TiB R
(BEEERT SMT-GUX 1.5)Th 5.

B OE RN ROAEICO X, EEHEOTIRAEE
it Le., B8R U CRIM & G
DIEFHBELL 7 M RIHR CHIL L, M AEEERE
L7:. MEEEEARDOESMREL 70 b o EERRAG L
ERADOTUERIEIZOWTRD, ZOMED ST oK &
) contrast ratio® ¥ L, #EFMEEELZRE L.

contrast ratio=(Sleff-SImen)/ (Sleff+SImen)

Sleff | BABMEDE S FREE, SImen : A WDIEETHEE
70 b CEEERE L GG TR O R l{g LT
bz, BENRE AN, BEREOETEELD
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L, PHETIEE AR, BT & BETEE Dcon-
trast ratio Z B DFE L VHH L7-. #hFho
contrast ratiolZ2WT, 70 b CHEEETAE & GdiE
FTUSE CHEEND 5 0E, 2D EHMATIIC
BEL:.

EAMCEREET T RO228k, 322K
WTIE 7O b ERERFR TS & GRS T 1A
F KT8 % 2L 12 Lotysch & D434 % TGrade 11 LLF
(ZMHE) &, GradeII UL E(WEEE) D2 oD 7 )L
— AL, SEHO—BEEEME L.

FLREETERELARDI Y TR M
FHH TR Ao TIRET A0, 7
O b FEREERR L GAdE G TRARMICRER
FHRRLN, L2bd5EFA—BLAbDIZown
T, EHT L EEBEOTIURRAIREE CTREES
ERAL & BRI B LRI (ROD) % 358 LIES

signal intensity
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M E KD, FOED SRIHEDERIT L D con-
trast ratio = FLH L, #MATFEMAEE T EL .

& R

Gd-DTPARHERAEIFH (T 1585 % #kfg L 72 2 FlOBE
WOESIHE- Ml % Fig. 112”9, ZhiZ X 5 & Bk
DEFZIIHERISHTTTTICR O, 3()5}Tplaleawuiq§ L
7z, WG (TUEAE) 12 & 2 RFHIC 3\ T BEE#KIS S
THEHUIRES L2, 305, 4547, 6057t FHkIZH
B ORAE 5 IIMERF S h Tz (Fig. 2).

AR OMREI{$ % HEHRET L -85R, BEfomIch
b b TR RE 26 CRIETRIL SRR EEREES &
%0, BT DenhancementSHERD S 1172 (Fig. 3).

B & B OE 5 MEE T CF39ME) 1, EEROFY
3.140.36 (standard deviation) 7> & 181 13F415.446.012
F L7z, MEDZE% WilcoxonfF 5 IR FIMRE THE L7z
EZh, fabRE 5% THEELRD 2 (Z2=-2.3664,

Fig. 1 Graph shows kinetics of articular fluid signal intensity after intravenous

injection of Gd-DTPA in two patients. Data represent the mean + 1 standard
deviation.

P=0.018).

70 b EREEIE & GAET RIS L T,
BEERIE & 2 A L Dcontrast ratiold 70 b ¥ BEMPAIE Tl
0.71+0.12 (standard deviation) ©, Gd&E# TIMFAE T
0.8110.64 T V), GAEFT1ETEDcontrast ratiold 7' 11 b
CEEWmRB ISR L, ARICE» oL (Z2=-2.73,
P =0.0064 < 0.05). ¥ 7zPHETHL & BIETECE Ocontrast ratio
70 b HEEEIRIS Tl20.11 £0.09, GAETIHEFET
130.31 £0.15C, *13 1) Gdi&EHZ T15RF{E Dcontrast ratiold
7o b CBEERIEICHL, ARCED,o72(Z=-341,
P =0.0007<0.05).

FARADRFEE T 13280, 32EAWICR oz, H5E
B LD L4k, 28 AW (87.5%) THo72. )b 1
BUIFHEIET—B L TV 5E b DDOGIEFEN IV FF A D
HhEmwEFZ b, —HBl0 ) b5 T CHER

Fig. 2 Series of T1-weighted sagittal images of the knee after intravenous injection of Gd-DTPA. Numbers on the images represent time
in minutes after contrast administration. Note articular fluid is of high in signal intensity at 15,30 and 45 minutes after contrast injection.
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(A)
Fig. 3 Patient with little joint fluid ((A) T1-weighted sagittal image without contrast, (B) T1-weighted sagittal image at 38 min. following i.v.
contrast administration) ~ Although there is little joint fluid, the contour of the meniscus and cartilage is better delineated in MR arthrography

than in T1-weighted image.

DERR S 7z (grade TELT @ 2 B, grade I AL : 3 1),
DEP—-B L aholDiF 48, 4 FAWTH o7, HR
BEAR TR SWRBEICH I o720 D 1 fl, Mz
Wolzb D3P TH -7 (Fig. 4). 20 LEE#E»FT- 72
DX 11T, 71 b EESHFE Tldgrade I, EEE Tl
grade I1 &% L7275, BESECIEAMMZIER S b
=7,

70 b HEERE L ERETERARNICRERS SR
b, L2baEs—HFLI28EAMO ) bHWIE A BITF S
bDIE25TH oz, WIFRIIEMEDTS, BEBEI20TH-
7z, ERERTOZENRE, BB Ocontrast ratioDFHEIZ F
£710.4710.17 (standard deviation), 0.5120.15Ta» 1), %%
BIZFIEN0.41£0.28, 0.5920.13Tdh o712, HEEFHED
contrast ratio® = & W, MHBEFLFNRIZONVT
Wilcoxon fF 5 IEIAE TRE Lz & 25, THETIX
AEEII% { (Z=-0.6742, P=0.5>0.05), MiHHETIIHE
EE RO (2=-2.2213, P=0.02<0.05).

(A)
Fig. 4 Patient with suspected meniscal tear on MR arthrography ((A)proton density image, (B) MR arthrography)
There is a grade Ill lesion in the meniscus (arrow)on MR arthrography, whereas no abnormal signal is detected on proton density image.
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Gd-DTPA D45 &13/NE 2 (742.79) @ Tblood-brain-bar-
rier® & 9 GEEREAS R WIRY , B EBRICHIBIANE A3 55,
—HEEOMBINHUI BT L D BRICZ@L T 59, F
HOME TR ME > & BEEENOBREOTNASFET LD
T, #HESNI:GA-DTPAII R 4 \ZBIEHUC I L T v ¢
LEZBNBY,

BAEIPIE L LR -5 mmHg 20 5-1.6mmHg & VT
5559, BERAROEB)C & o THIEIHIZS SRR & 72 519,
T 7-BAERED b DA OHERE ) Y NEERBHT A, B
EiOMEE)C & Y ZoBEEAMRE S AT, Lizho TRIED
EENC XY MED S BEEA~OBEORILIREE S, M
RADNGFROBEOBEOINT HIXTTH 5D,

B EIEEAGd-DTPA DIME % & B HE~ DL % {3t
$ 5 Z &idWinalski 57, Drape 5" O#EEHIZ L WHER SN T
W5, IREORETIZEFORT » 74 721 RIiT- 7
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EECI, FEEBIEEIC B L CEBY R X BIETR O R R%h R
DILEHMRYHRL, LIASEFREOY -/ ElTmWE
V. L7ed%o TREFIRMEBIEN & T3 BE ORFR M4
M, LD XVBEEEMRESES OIERII R R A E
FThrELEDLNE.

AHFFEIZ BV CGAd-DTPARHEIZ & 0 4k  BEEREAS1E
Eah, TUARGTEET ko722 L id3d i & bIEA
B B TR MBI AT R ASERR A I ICHTRE T H %
ZEEFERLTWA, 722 PIORRMEIE CERHINE
BISHTHEHEFRHETICRY, KE135F TIXENIF
BT A Eehbiros, Lz o TEFAIBERREL,
BT ETTORBICREZNIZEMBREIC 65T
Fwiwz s, F7:3ARCHERKEOREHL 1 BB
Y, MEBREOIPIAIMIHAT LI LD, FA
WOWELEE OREDZRFED N LIRSS,

BIEIIZGd-DTPA Z EHEEA T A I L TRRELIZ
MEZEROVEIS , BEEEESEZATIBEDORN
BEHRAHEIC L > TEIFANRRTWHEEWR S, FE
BN L B EREDORBREOEIRMED LVvOdd e o
DFFEVZ D, —FT, BHEEORAS b Tid%
V). Gd-DTPAIL I — FREFANHAREEMIE N E S
TWAA, BHFEIC X 2EELEWER M TIdd 275G S
NTVv %, Tishler 5312 & MiZGA-DTPAKSIZ L AT F 7
1 7% — RO EIZ20 65T L 1 FlEBE S h
TWwh, F-MEERORIIEESEHELRRY, BHICH
MTaZlidTELv. MERODLVEETIIMEEY
MPEDLHVEEZONLDT, BEESENICLL5E
BhHDHEAS ., BEEHTIIREICIEIZR S 2w, HEED
XIS N oD Y S— A Y NI HPRT B
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D, ®RICHAEAI = AV P EEELIVEWVI
BT E R 2w

FETHIR 12k BE B 5 O BRIR AT TR I S Tl
A, W ODPOREFIIFERET S, Winalski 531d 8 FloEE
IZDWTHRET L, #EXRIEOBW DR L% B Lk~
TWaA, FAFEHEOBHRICEIIZEDTVERV, T
DERE B TIIMEROF L HI5E T 5 0D HEETY, #Hi
HICWHOTEEFEVIBHPRETH L LENPIE 2
ZBWI EBE\\DS, Drape b IESIEOWE 21T\, il
frtEBEEE R & 1 3961 7 BT Grade I & Grade IIFHZED
RRABES R o2 b REL TV S,
AHFZECTHE L2 EAROREESIToWTIY, PIES
X ZEMIFELNTWARVOT, EEFREMES &R
AW B OZWER EICF ST 5 BN bh b 2w,
L& L, grade Il LNF OZEMRE TIXiEFHT#% Teontrast ratio
IZEDR o 72DIZxE LT, grade I LA EOUTEE Cldk g
# Dcontrast ratio VRN AT B LR L2 2 L idEE
SN EEAWIEEIZA D IAA TSI L 2RIET A D
oLBbhd, Licho TEABOEME L EOERICA
EVEH TRt SN 2d, FOIEHEICIIPEEEE
iR L OB LETHY, 4HORETH 5.

MR PEMR PA B 5213 I B B S BRIR IS T RE T &
5.
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