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Evaluation of Renal Function Using Gd-DTPA
Dynamic MR Imaging

Akira Furukawa, Kiyoshi Murata
and Rikushi Morita

To establish a new method for evaluating renal function using
MRI, we performed dynamic Gd-DTPA enhanced MR imaging
at 1.5 T in 68 subjects (71 examinations), including 23 normal
volunteers, 19 patients with chronic renal failure, 22 with
hydronephrosis, and 7 with renal vascular disorders. Thirty
GRASS images[35/9/20°/1 (TR/TE/Flip Angle/NEX) ]were
obtained after a bolus injection of Gd-DTPA (0.2 mmol/Kg) in
each case, and were evaluated in the following respects. (1)
Whether or not the initial signal increase and/or the following
signal drop in cortex was observed. (2) Whether or not the signal
drop in medulla and/or calyces was observed. (3) Time between
initial signal increase in cortex and signal drop in medulla(Ta).
(4) Time between signal drop in medulla and calyces (Tb). (5)
Time between signal increase in cortex and signal drop in caly-
ces(Te). (6) Maximum ratio of signal intensity between cortex
and medulla(Max. C/M). In normal subjects, the initial signal
increase and the following signal drop in cortex, and the signal
drop in medulla and calyces were observed. In patients with ab-
normal renal function, the characteristic signal changes discribed
above were not seen clearly or disappeared in many cases. In
normal subjects, Ta, Tb, Tc, and Max. C/M were 41.9 + 6.9 sec,
53.2£10.6 sec, 95.0 £ 9.5 sec, and 1.10 % 0.05, respectively. In
the patients, time parameters were significantly larger than those
of normal subjects and C/M ratios were lower. This study sug-
gested that dynamic Gd-DTPA. renal MR imaging can serve as a
new method for the evaluation of renal function.
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MRIIZ, F\ZERGAERE, IRIESHAELZE L, BELBMEE
ZBWTYH, BRBESHEO 2L LTEER &%
RILT0LY, F/:, WSO RIZXY, EXA%
Hv»7zDynamic MRIASHEAT & 4, &5 B MER 2 o ik
i b ATHNE L) IZh o723, BIE, MRURE IZfHH &
T 5 15 HIGd-DTPA (gadolinium-diethylenetriamine-
pentaacetic acid) |, SERFIGHPE TH Y, FIZB L D HEE
SNBH, WBEBIIRMEICBYT, 5B L UHEIRILZ
FF VI EFMENTWAYY, Lid-T, MikeLd
12, BFICHE L 7-Gd-DTPAIL, AERMIA%E, gk
BEEICBIAKSERIUZ L >T, LEVICEESLSE S
L, Thbb, BRIZAMT 5Gd-DTPADMEHE R
WEBE DRERFZALIE, BMAIREOARL &3, ABAMBR
PRMEEEICAZCERESNEbIDEELZ LN, Gd-
DTPA$R G- D OREREH LI 2 1m0, BES R %
b o 7-Dynamic MRI% I\ TEIE(L T T, £ OBEHAE
HERAEFRONLZOD LR ENE, ZodiE, BioBlta
Dynamic MRI7%S, MORSFICBII 20D E RECRL LA
T, 'EDynamic MRIZS, #7-7%TEhE - Befematiyl e L C,
s, AASNAFLUTH 2712, 40, bhbiud,
e AbB LU, BREERERE 2L, BDynamic MRI%
HATL, #OBREREELEL LTOFRARERH LT
WET .
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KRIZI990ME 1 A4 519924118 £ TORAMIZ, WEE
FrRZBURHRE T, B Dynamic MRIASHEAT & L 72 684E 51
T, EXTIEOBREE BT L. w8I%, 546N, T2\
T, FWI17EL, 581K, FHSIETHE. 2ORR
13, G233 46T, BEEMER19MEISE, KEFE
BI22tA29%, BWEMHER 7MEIGTHS. BEHIZ
BREEEZHS 2, MiF2 L7 F= E1L.0mg/dILLFOH D
& L7, HEEBEESIIFEMEGRE, 3, BFRRE
L) BTSN BHETME 2 L7 F = 2 H1L.0mg/dibh LD b

HARERSGE $56% 55



sl OB 24 265

D& L7 BEEAMEFIZOWTIE, 512, ZLT7F= (DGA-DTPARER, BMIZASNZEHOES LA,
¥ )T 7 v AMEE BV, 35ml/min. LA EOEERER & BE LKL CHgETE 2. (DTORRGE X5, Fig.l
FNL T OEERER IS8 LG L7z, KEAEIDIP, (B))
CTHDMW{EFTRA b - TRHT L 7. 22%@‘@#12?&@'0»\ @D & REDESETVBIETE LY. (UTO
Tid, FEEICHET S NS EREREICBVLTHLRE R EEFIKT, Fig.1(C))
RS, BFMERESZ, NEEY, R, ]—k.[)}l“y.‘—f'r.‘” OMENEFRTIBHECE 2. (UTOMES 5K
BAEICTRETL:. 78RED 6 REIZOWTIE, FFREHHIC T, Fig.1(E))
T SN BEHERE ICB VLT O RE IR S . OBHDESRTIBETE 50, (LTOFMME 5K
F, Fig.1 ( })
5 ” i 7z, B, BHOESIEKT AV S NERIZ DWW T
. , RIIR u}“nﬂ A—F —DHIEEfT- 7.

fHH L 7-MR2{& X, GE#LESIGNA 1.5TTH %. Dy- RN EES LASBE SN T LMEE SR T
namic MRIiZRectangular Surface coil Zff ] L, GRASS: ?Fﬁ?ﬁ% S5 £ TORFH
TR % 5l 2 AR 2 3Rl L 7. B 50H1335/9/20%/ Tb : MEEFETABEENTHS, BMESINTAHEIE
1 (TR/TE/Flip Angle/Excitations), FOV = 30cm, 256 x s F TORMH
128matrix, 8mm slice thickness & L7z, 1 FLDEEDHRE Te : AR EES EAVBRE SN TH O BEMMESIKT 28
WCET AEERIE, #95 #T, 0.2mmol/kgPGd-DTPAF%S5-#% B s N D F CTOWM (Ta + Tb)
THHDS, 30O &L, 1 ~ 5 WHBTIRG L. &¥ Max C/M : BEBS 51K T o KGO B2 645 50 I
A, KR L D 18GORESr T vy, FITF, WRAYIZE ’“~T®W&ﬁ% Fimix, PWIRATR L LT3 A3
HEHEL, 51278 E L. FWEOWEIE, 3 TR RHEO SEICEDEHE L. H1NTA—F—
TR A IE T I2AT - 72, t-_ DWTH, o FET, Fheh, REES LA,

30D Dynamic MRIE % (%3 5 D2 LML, #5 BHESET, SMETETOEIED, ROIEBEI N
GTH-oT. W{gEREL, TOBEORERZIrL LIZBEHLA. &

B, SH{EOWREEERIL s BTHo0, BEAE5H -
t+ 5 BRI Rl S - GOSN c+ 2580 & L7,

o o F g RDO—@PB L UTa, Tb, TelZ2WTIE, HAEHR
%5 N 7zDynamic MRIIZ 2T, i3 20H H@ODHT Tk, EAOWBTRLZBERERLDENIOWTHE
R(Fig) &b LICUTO L) 1@ 21T 72, L7

Fig.1 Findings of renal Dynamic MEI
(A)Before the injection of Gd-DTPA

(B) Initial signal increase in cortex
(C)Signal drop in cortex
(D)Homogenous phase before the ap-
pearance of signal drop in medulla

(E) Signal drop in medulla

(F)Signal drop in calyces
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DL, THODEGFTR, BLU, 5 x—5—%H
W, BIFORIZDOWTHET L, Dynamic MRIDEHERER
ke LCTOHRME% R L 7.

(1)1&H #1012 B1F % Dynamic MRID fE#7

(2) FFEREDC BT HDynamic MRIDIENT, 3 XU,
REBI L OB BERERF L, BERERD 2 BIZBT
5 Et

(3) KEHEFIDODynamic MRIDIENT, B LU, EZ LD
i 5

(4) M EBEER ODynamic MRIOIEHT, B XU, s
& DI

5 R

(#2387, 46%)

ER) 1

IMiF 7 L7 F =~ #50.6mg/d1 DEH Bl ODynamic MRI %
Fig 2IZR Y. #ERAi0BE, B—2E5REZ 2T 55
(Fig.2-1), BEHHIDOBE~OFEIZE D2\, FTTHENE
T LADHE L HBICX R L T S (Fig2-2), BliE
WTHROESET (Fig2-3) BB SN E. 20f%, Vo
ARG LRBEN -2 ErlEE2RT LI ko725
(Fig.2-4), Rzitiss F 882 BUR OIRE BB B L
(Fig.2-5), THAMEEGEB L REICILKAT 5 (Fig.2-6,
7). REFHEESHEEHFICRALR, LIESLTHE,
BB L 72 R OBAS S HIRATHBL L (Fig.2-8), B
EEe & HIZIKT 5 (Fig.2-9). AEFICBWTIE, BE

26

Bo LA, WEHESET, BMMETET2EEIugeic
% s 7-mif§id, Fig.2-2, Fig.2-5, Fig2-8Th b, #h
EYRDOENIN5 4 — & —DfliIZ, Ta=42sec., Tb=
40sec., Tc=82sec. TH o7,

BEATFESR (Table 1-4)

ORMETRY, OREFESET, OMEFSIET, B
LU, OBMEFETIZERFR, 100%, 91.3%, 100
%, 100%DEGITHE SN, FEOHCRELLITRZEL
TREFINIR OGN o7, BEFTOI L L85 A—4
— Ol (XMl + BEE(R ) X, Ta=41.9+69sec, Tb=53.2
*10.6sec, Tc=95.0%95secT, KA TELAEERLT:
BEGIIZED N o7, Max. C/MOIEIZL 10+ 0.05T3
otz Flz, /85 A= —DEIZOWT, FHE + iEEE
ZL#\2, Ta=52sec, Tb=64sec, Tc=108secll %2
W, Max.C/M = L.OSLAF28E L L:BoREMEOBIE
X, £heh, 8.7%, 13.0%, 13.0%, 43%TH o7,
(2) BXHEREEM (194127%, 38%)

Ef 2, s&LU3

M7 L7 F=E1.9mg/dl, 2 LT7F=2) T IR
E40ml/min. DEEEEREEH DODynamic MRI % Fig. 31773, B
BOES LA (Fig3-2), BEOEHET (Fig.3-5.6), B
DIEFET (Fig.3-8, 9) iMEEFIRBE SN L, BIO
REDESEHIFIE OO BEOEFRTIRD SN
WEBIU, HEOESETSRESICH L CAHETS
LENERLRDL. KEFNIBIT L, REES LA, MEES
T, BRESETASZ 2RI B S Wi,
Fig.3-2, Fig.3-5, Fig3-8Tadh, #nLhRD NS
A—4% —DfflL, Ta=46sec., Tb=64sec., Te=110sec.T
Ho7:. Figdld, MiE7 V7 F=878mgdl, 7 LT+

Fig.2 Dynamic MR images of a normal volun-
teer, whose serum creatinine level is 0.6mg/dl.
The images were taken (1)2.5 sec, (2)8.5 sec, (3)
14.5 sec, (4)36.5 sec, (5)50.5 sec, (6)58.5 sec,
(7)66.5 sec, (8)90.5 sec, (9)202.5 sec, after the
injection of Gd-DTPA respectively. Alteration in
the MR signal intensity within the different ana-
tomic regions are clearly demonstrated.
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Table 1 Detectability of the MR findings

Normal - Parenchymal (jiselasgeveare Hydronephrosis Vascular disease
Sig. increase in cortex 46/46 (100%) 14/14 (100%) 4/24 (16.7%) 20/29 (69%) 719 (77.8%)
Sig. drop in cortex 42/46 (91.3%) 6/14 (42.9%) 2/24 (8.3%) 13/29 (44.8%) 2/9 (22.2%)
Sig. drop in medulla 46/46 (100%) 12/14 (85.7%) 1/24 (4.2%) 16/29 (55.2%) 7/9 (77.8%)
Sig. drop in calyces 46/46 (100%) 12/14 (85.7%) 3/24 (12.5%) 18/29 (62.1%) 7/9 (77.8%)

Table 2 Values of parameters

Normal Parechymal disease Hydronephrosis Vascular disease
(mild)
Ta (sec.) 41.91£6.9 "50.5+6.8 “53.9+4.9 46.3+6.9
Tb (sec.) ) 53.2+10.6 "77.5+27.0 ‘67.6+24.9 T1.4+17.4
Tc(sec.) ' 95.0+9.5 "132.3439.2 “122.2431.9 "117.7+27.0
Max. C/M 1.10+0.05 “1.05+0.03 “1.04+0.05 "1.05+0.04

“p<0.01 “p<0.05 (compared to Normal group)

Table 3 Number of cases showing different MR findings or values of parameters between both sides of kidneys

Normal "y Parechymal disea::vere Hydronephrosis Vascular disease
Sig. increase in cortex 0/23 (0%) 0/7 (0%) 0/12 (0%) 4/18 (22.2%) 2/7 (28.6%)
Sig. drop in cortex 0/23 (0%) 0/7 (0%) 0/12 (0%) 4/18 (22.2%) 4/7 (57.1%)
Sig. drop in medulla 0/23 (0%) 0/7 (0%) 1/12 (8.3%) 7/18 (41.2%) 2/7 (28.6%%)
Sig. drop in calyces 0/23 (0%) 0/7 (0%) 1/12 (8.3%) 8/18 (44.4%) 2/7 (28.6%)
Ta 0/23 (0%) 0/7 (0%) - 10/18 (55.6%) 47 (57.1%)
Tb 0/23 (0%) 0/7 (0%) - 11/18 (61.1%) 5/7 (71.4%)
Tc 0/23 (0%) 0/7 (0%) - 13/18 (72.2%) 5/7 (71.4%)

Table 4 Number of cases showing abnormal values of parameters

Normal d';aer:;::?‘;; "l"l'g; Hydronephrosis Vascular disease
Taz52 sec. 4/46 (8.7%) 8/12 (66.7%) 9/16 (56.3%) 4/7 (57.1%)
Tb 264 sec. 6/46 (13.0%) 8/12 (66.7%) 10/16 (63.5%) 5/7 (71.4%)
Tc2108 sec. 6/46 (13.0%) 8/12 (66.7%) 13/18 (72.2%) 5/7 (71.4%)
Max. C/M £1.05 2/46 (4.3%) 10/14 (71.4%) 19/29 (65.5%) 6/9 (66.7%)

ERi 844 H25H 27
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=27 )7 7 ¥ AME6ml/min. O & EE i EH O Dynamic MRI
‘L’&)% BERHEDOEF T Eﬁ?’réﬂ“é" L‘-*ﬂu?)llz":
WOBEIZIZ BT HEFHME L, B8, EH, SHoXy)
IR S v, BRHEEGE E & L ICB SR — DR S
ELT, REIUEFLEAZRLTWABTIEEINS,
BRMTHER (Table 1-4)
A)BERERE(7 E14%)

OEMETEN, OREEFET, OMEESET, B
LU, OBWESETIEFREN, 100%, 42.9%, 85.7

Fig.3 Dynamic MR images of a patient of
the group of mild renal parenchymal dys-
function, whose creatinine level is 1.9mg/
di. The images were taken (1)8.5 sec, (2)
14.5 sec, (3)36.5 sec, (4)50.5 sec, (5)58.5
sec, (6)74.5 sec,(7)90.5 sec, (8)114.5 sec,
(9)192.5 sec, after the injection of Gd-DTPA
respectively. Although the pattern of the MR
signal alteration resembles that of a normal
subject, the signal contrast among differ-
ent anatomic regions is less clearly dem-
onstrated.

28

i 7 B BT il

%, 85.7%DREFITHEIN, EAOE CREATREREL

ARG ot ﬂfﬂi]ﬁ?‘;’ﬁ-fﬂ? IENAL F
— & — OfE Yl + £RER ) (X, Ta=50.5+6.8sec, Tb
=77.5+27.0sec, Te=132.3+39.2secT, HHFHIOMEICLE
~, ERAEA L RO, WEOMIZTa, Tb, Tck b IZfEkE
1% THEZ DDz, T, ThoPEADBECTRLAE
TR LIZHAEBIERES H e d o 72, Max.C/MD{EE, 1.05
+0.03sec T, @FHHUIHREWEEZRL, MEOMICER

R1W% THEELRO. T2, REVOETED 2K/

Fig.4 Dynamic MR images of a patient of the group of se-
vere renal parenchymal dysfunction, whose creatinine level
is 7.8mg/dl. The images were taken(1)8.5 sec, (2)14.5 sec,
(3)22.5 sec, (4)36.5 sec, (5)66.5 sec, (6)82.5 sec, (7)106.5
sec, (8)146.5 sec, (9)192.5 sec, after the injection of Gd-DTPA
respectively. Signal difference among different anatomical
regions is not observed.

HAEMESE £56% £5 5
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A= —ORFEMEOHIFIL, Ta, Tb, TeDWFRIZBW
TH66.7%, Max.C/IMTII71.4% Tdh o7z,
B) SERER (1218524 8)

OEESXHN, OKREESKT, OMEEFET,
LU, @BMEFETIZFERETR, 16.7%, 8.3%, 4.2%,
12.5% DEEFITEHE S W, OMERBHIT, BLU, @F
WEFETICBIA2& 1 flxRE, EADETRRLATH
¥R LIREFIER O N adh ol NTA-F =L, K%
MOET, OMERESET, OEMEFTRTIBEILL
Molzlzo, FHARETH - 7.

(3) KBHEHI
Efl 4, LS

TR R RS A RE DAEFI O Dynamic MRI % Fig. SITRT. 7
BloMmiE 7 L7 F= /i, 0.8mg/dITH ), HEIHERERE
Eixhwbo s nD, FEOESFEITITHEL MR
EAZEERO SN WS, BHEEICBITA8E DB L UER
DESETH, AN TAREE TS, 2, £
TLOEMZEEICOWTIE, HE, BHOBEFET RN
2B TiE, FNENFig5-5B XU, Figs-7hbil b
AEOIZ L, BEEICBWTIL, Figs-7BX U, Figs-9TH
HDTROLNLEV) L) ICEEL TS, BHED/T
A—4% —DfHlX, Ta=90sec., Tb= 104sec., Tc = 194sec.
Tdh o7, Fig.6ld, BRIENEMEEDO, GHIKREO
EEEEY X712 L7, AKEEFODynamic MRIT# 4. RI
#Hv7-GFRD#lE THE14.5ml/min., /£F67.2ml/min.
fEERL7. ABCBVTEEHFEROREDESEL
PR R RBICEY, o, BHE, WH, BRoE
FETIHRES LV,

FRARFESR (Table 1-4)

2RAFAAE 29 1K A RR 7z, 4 WAL B
WCRAIE ARG IS AL E L, EEEFEE T & &
Moz, IROELGEOKREIL, 18EENER
24T o 7. BB EREII2BREICBNT, Dy-
namic MRIGEATHRE & [FIRFEAICER S, 6 B S 2
LB EAE RO,

OERiETXA, QEEEFET, OHEESK
T, BV, OBWESETIIELER, 69%,
44.8%, 55.2%, 62.1%DIEFITEHE SN, PFrROLE
A, FRER, 222%, 22.2%, 41.2%, 44.4%
DIEFNCFRD STz, KEREFNZ BT B F A LXT

Fig.5 Dynamic MR images of a patient of left
hydronephrosis caused by a ureieral stone. The
images were taken (1)2.5 sec, (2)8.5 sec, (3)14.5 sec,
(4)36.5 sec, (5)42.5 sec, (6)50.5 sec, (7)98.5 sec, (8)
130.5 sec, (9)202.5 sec, after the injection of Gd-
DTPA respectively. In the left kidney , the alteration
of the sinal intensity delays ,and the signal contrast
among different anatomic regions is less clearly dem-
onstrated than the nonobstructed , right kidney.
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A — & — O (CEHME + FElERE) (X, Ta =53.9 +4.9sec,
Tb = 67.6 £ 24 9sec, Tc=122.2+31.9secT, HEFHHIDHEIZ
AL EAa ) % 38, TEOMIZTa, TeldfaliE %, Tbid
fEIRERs B THEE RO, T/, A LT A—F—D
D EFZEIETaTS5.6%, TbT61.1%, TcT72.2%I588
Sz, Max.C/MDMEIZ, 1.04 +0.05secT, fFHN I~
RVEZRL, MEOMICHERE 1 B TEEENRD LR
1o, i, WEAOETEDLE/STA—F —OREHED
HERIL, FhFh, TaTlds56.3%, TbTiE63.5%, TcT
1472.2%, Max.C/MTIL65.5% TH -7z,

DXz, IROEAZEDED SNLHEEIIOWT, 0
R CH O D ik O AR EH O - 6 Bl(ATE) &, 2
DMtz 6 BI(BE) DM THEL, #OfHR% Table 512
Rz, ABE6BITIX, EZFTRD, @T3 6, EHZHRR
@, @T 561, TaT5Hl, Tb, TcT 6 Plepliiifizzs’
AHSIT, —J7, BEE6HITIX, TaT2 6, TbT 1,
TcT 3 FIZIEAENGRD bz, Q-@Om{gRRiziE
EAEEED o/,

(4) 8 MEREZEH
fERHI 6

EER KBRS |- C, AEBIIRMERESEZ &7 L7EFO
Dynamic MRI#Fig.7\27R ¥, MERICBU 2 EEDES L
HIATEFECEHESNAD (Fig.7-2), FRUCHI &k RE
DOEFETIX, SEICBTIZEEI L., F68%IC
B BB DEFET (Fig.7-4, 5)\3EH (Fig.7-4, 5, 6)iC
T, RAHEHKETH L. FEEOFMERIX, FET
X, MEEFKETIFig.7-4, BMEFETAFig.7-8TEN
FhAOTBRESNLY, ERICHEELTwA, 5F
WZBIFAHNT A& —D1HiX, Ta=52sec., Tb= 80sec.,
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Tc = 132sec. TH -7,
FEAFAE R (Table 1-4)

7 REI4ET 9 BFICHMERE LD, Dynamic MRI
& IR BB AL D MAT & 72 6 BT R TITEAD
EREICHO M RERNRD SN, T2, 287 2 B
12, BEROTEEMELZD:.

OKRETXR, OQREFEFET, OMERFSET, b
LU, @FMEFTETREAZN, 77.8%, 22.2%, 77.8
%, 77.8%DIEFITEIZ SN, FFROEA®EIL, #hFh,

28.6%, 57.1%, 28.6%, 28.6%DIEFIIZFRD SN, BHIL

EREEGICBT B Y A L3 2 — & — Ol (Il + B
)L, Ta=46.3+6.9sec, Th=71.4+ 17 4sec, Te=117.7
+27.0sec T, EHFIDOMEIZIA~ERAET % 528, Tb& Tl
DWTIEMEDOMIZEMRERS % THEE SO, /2, ¥
A LINT A =8 —DEDLEAZEIITaT57.1%, Tb, TeTE
H1271.4% 5D b7z, Max.C/MDIEIX, 1.05 + 0.04sec

T, EOIHAENEEZRL, WEOMIZEREL% TH
BEESBEOONL. i, BREFOHTEDZE/ST X —
¥ —DRFEEOHBEIL, TaT57.1%, Tb, TcTE b
71.4%, Max.C/MT66.7% T o7-.

1. BEZEICDWT

Gd-DTPARE & MR1E 538 OBIFRIZ, HIET A WED
b OHUIGEA OREFBEH R, WIZITH V57090 2 RFI &
DR 557, —#&IZGAd-DTPARE AEIEEEEIC BT
12, FOWRE FFIZE DRV HOMRES SRR FA L
Wi, HBHIRELBR/-EIBEERTIE, Gd-DTPAREE I
FIZEB LR VPYEOMRESHEIIET T2 E2M5NT
W5, —EOFESELIL, GI-DTPAL, MED L DAEE
F#4lEl Ddipole-dipole interaction (= X B MBI i 0 i

Fig.6 Dynamic MR images of a patient of severe right ure-
teral obsiruction caused by a malignant tumor in the pelvis.
The images were taken(1)8.5 sec, (2)14.5 sec, (3)28.5 sec,
(4)58.5 sec, (5)74.5 sec, (6)98.5 sec, (7)122.5 sec, (8)138.5
sec, (9)242.5 sec, after the injection of Gd-DTPA respectively.
No signal difference among different anatomical regions is
observed in the obstructed kidney.

Table 5 Comparison of the number of cases showing different MR findings or values of parameters bstween both sides of kidneys in two groups
Group A ; Cases with remarkable different renal function between both kidneys
Group B ; Cases without remarkable different renal furiction between both kidneys

Group A Group B
Sig. increase in cortex 3/6 0/6
Sig. drop in cortex 3/6 0/B
Sig. drop in medulla 5/6 0/8
Sig. drop in calyces 5/6 0/6
Ta 5/6 2/6
Tb 6/6 1/6
Te 6/6 3/6
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BMRIZLBHDTY, FiIEOFES EFIT VMRS,
HBEOFEFETRT2EMIREEICKBRINAEbDL
s b, FGd-DTPAORE—SAIZL D b 76
SNLEHOAY D EFTREICEEY 52, I
T &4 5 (susceptibility effect) ' 0, ERSOHARHNT
?DDynamic MRITId, Gd-DTPADOAY)—4Ailz & A42
BIEADOKEL, KREVWHDLIEN S, Bk
I2B1T AGd-DTPAD b 72 & T FatERsRzh R IE, & ik
FINBbDLEZLNSB9 17 EDynamic MRIDHK
L, BhRO L IZHBASNS, Gd-DTPAMREE —MR
55 L RO & DR % o TEfEIL 24T ) Dk -
T, REL3DIUHHTEDLDDLEZLNLY, 1
DFlL, Gd-DTPARREE —MRAE &R HIARORTERD
B LASEFHT A 4ETHSH. EHNT, GI-DTPA
DBEDRMESFR L2 VEH I, LEDGI-DTPAF
5L, T2BHMOEEDOL L WTIRRENEH VO 1
5. AEOFIEIE, Gd-DTPAIREE L MRIESHREEDRIHR
PHIERRICH D720, EREICERTVWALEEZ O
LARTHAH. LHL, —F, TIHRABTIE, #EEHi0
BHH— BT R TR E R\ R, Gd-DTPAREE &
MRAE 558 ORIFRA, 49 L b IERFIBRICIEZ WS
LR EORMEENSH L, Tz, BHRIEEEICEEL, mE
T A & HElAH 12 % 5 time-intensity curve DPERE ATV
T, MEBEI P25 48, BIY, BOESHENE
12, MEGES)C & 2 EOMEREILGD S 720, BT
EHFATDO R NER b VA, Ak % EREFRID
A4 5BOMESLE2OND,. 82 DFEIL, GI-DTPA
B —MRAE 5 R OB L-HOESETHEFHT 55
®ETH D, BIMFEEEM I 55 HiEREE, £ \Vecho
time % 272, T2'ilifd Dgradient echoiE AV BN L, &
b, Gd-DTPAIRKE & MRIZ 52 HBBFRICH 5 72
O, EREICERTWEEEZLNS. L L, BEIL
(v, BXU, iBE S N72Gd-DTPAD b 72 & suscep-
tibility effect®D 7=, K& #ES 12 LIz LW EIRDYS
EBEL, BOEFHMENEICEEY & /-7 & L O/MEMN
Wb, 3 OHERSE, bhbhdsar- 5T, Gd-
DTPAMRFE —MRf5 558 HIAR O P 2 Fv THRE 21T
HETH 5. bivbid, i) EEMOBEHINITY—RETH
E%E23 52k, ii)Dynamic MRIZIZBWT, BEH, i
B, BEMOmMHIFRIESE T L CRRMT X 20 EE, W
HEAFTHIL, iii) | MOEGROFREERDS S ik Td
AT L, iv)EE MNIBIT ADynamic MRIT, i 2 N725R
FGd-DTPAD b 7: & JREMEHMMREIS MR TE L L, D
SR -TIRGEL LT, SRER L2V 2R % 5%
RLUZz. bRUbhOFWHREEIIBIT 5, Gd-DTPAMREE
EMRIEHIRE DO MRIE, Fig8D 77 7IZRTITELTH
B, F7o, BEICT2EREC LTEEOHLEBL I &2
<, iv) CHARET 5 & 9 RGA-DTPAD M4 TERI R % & 1 5
WY A7, GA-DTPADIXSE%0.2mmol/kg & L7z, A%
T, Fig8DF I 7h0HTES L)1, MRIESTREDL

FH. 844 H25H

9 fh2% 271

Fig.7 Dynamic MR images of a patient of right renal vascular disorder
caused by abdominal aotic aneurysm. The images were taken (1)2.5 sec,
(2)14.5 sec, (3)28.5 sec, (4)58.5 sec, (5)66.5 sec, (6)82.5 sec, (7)106.5
sec, (8)146.5 sec, (9)192.5 sec, after the injection of Gd-DTPA respec-
tively. The alteration of the signal intensity delays in the right kidney. The
signal contrast among different anatomic regions in the right kidney is
less clearly demonstrated than the left kidney.
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Fig.8 Plots of signal intensity of water as a function of the con-
centration of Gd-DTPA.
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