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CT Assessment of Residual Contrast Medium in the Kidney
12-24 Hours After Angiography

Hideya Yamazaki, Hiromichi Oi, Masaki Matsushita,
Tonsok Kim and Takehiro Inoue

Department of Radiology, Osaka Teishin Hospital

Research Code No. : 501.1
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Residual contrast medium in the kidney on delayed film is sometimes reported in patients with
problems in the urinary system following the administration of contrast medium. However, we
frequently found residual contrast medium in the kidney of patients with normal renal function
on delayed CT after angiography. Thus we carried out CT examination 12-24 hours after
angiography with four kinds of contrast media to prospectively study the incidence of residual
contrast medium in the kidney. Residual contrast medium in the kidney was observed on delayed
CT in 286 of 536 patients (53%). We found a relatively higher incidence with ioxaglate (63%) and
iohexol (60%) than that with iopamidol (28%) and diatrizoate (38%). The incidence of residual
contrast medium in the kidney increased with the dose of contrast medium administered except
in the case of iopamidol.

The influence of hepatobiliary and renal function on residual contrast medium in the kidney
was examined. We found a higher incidence of residual contrast medium in the group with
abnormal hepatobiliary function than in the group with normal function. This implied that the
hepatobilialy pathway is an important tract in the excretion of contrast medium even if the dose
of excretion is small. A high frequency of residual contrast medium in the kidney was recognized
on delayed CT not only in the renal dysfunction group but also in the normal renal function group.
We suggest that residual contrast medium in the kidney is a normal phenomenon on delayed CT.
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2B W TSRS 12~24 RERIC B CT %2
Wif7+ 2H2h% 0, EHEHIEERIcBWTY
BADEHAREFLITLIFRBD LNz, HeD
F~2 7 72 HiPH T3, Delayed CT ToOmiHlN S
BAEOREZAD LN T v, a2 EiE
B 12~24 WER#%1C prospective study & LT CT
M 24TV, EERIO R F-GEEA], B
Ve, FPBRRESIIC AT L 72, SCHRAEYIC L FEE %
ZHET 5.

MBS UHRE

1985 4F-4 &5 1991 4F- 1 KBGEEWBEIC B\ T
TFENEEEREEA D b, #HICCT %
AT S 17z 537 Blic D T BB~ D& B O
AATCT & W4 52 Lo L VML 72, i
Fl e 513 8 1 1t Seldinger #:12 L NiTh /.
EEREEA S LI 260, BERE L%
VA RS AT 470 B, A - TR ISR 12 1,
T - BESEER B O TURE AT 19 B TH - 72, iR
DSA# 10 &4 & NTwa, NREZFNFEIL
13D 6 813 E TTH N FHFMITS6ETH
o fe, MR B 424 £, K113 £, GERSAIER
H&/1 30 ml A5 487 ml, F#) 251 ml TH - 7z,
Z DM iRIZ Diatrizoate (76% Urografin® H 743
7 50 44, lohexol (Omnipaque 350"

z=—1 ¥

B — i #K) 112 44, lopamidol (Iopamiron 3708
HA L = —1) > 7)) 102 4, loxaglate (Hexa-
brix 320% Seff{ba, HLUBEE) 273/ TH - 72,

fi e #e 3 03 mARTAEA E L, I CT % MafT
L 72. CTIZ GECT/T 8300 Rifrir—A > Attd
Ve b—2o772%MHL, HE4E 10 mm
thickeness, 120 kv & L7z, @3 & L T2
£ UL o EHE R TV, ERHIOBRE D
PRI % 3 ERMSIc L 72, Grade 0 2 & fEF DK
BEADHL VLM, Grade 1 13 - i L T
LI BEEO CT I EWL D, Grade 2 13'F
T EA, RECEAREEO LN b DL
L7, Gradel Bl bod o 2 IR M1 & L
72, Gradel 3 X 0 Grade 2 ' i 527 52 52 1
% Fig. LIcRd, BEReEgiRsGRIZ OV
THEH LIRS L 72,

Bd % EEEHITRE OB E L M b - 72 Tox-
aglate i20WTHF « JRIERbERE, BRGEES < DIE
HAEEES X OCREAEREC B v U S R R
Z HlaE U7z, FFBRRE & L T IEERS R o3
fifi & T, MEEEHTHOMHiHAIC BT 2 To-
tal bilirubin (T.hbil), ALP,LAP % IF - 05 7HAE
DICEELTHHIL, B EEO M 2 L T Creatinine
(Cr), BUN #4i j3 L 72, F 72 i 45 3% 52 BF i
Chemotherapy (TAE, chemoenbolization, one

Fig. 1 CT scan 12-24 hours after angiography shows residual contrast medium in the kidney
Left : Grade 1 residual contrast medium in the kidney. 43-year-old female.

This patient took angiography for metastatic tumor of liver.

Cr was 0.6 and BUN was 10.
Right : Grade 2 residual contrast medium in the kidney. 75-year-old male.

This patient took angiograpy for hepatocellular carcinoma.

Cr was 0.9 and BUN was 14.
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w R
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%BTHN, ERAHIZ A B L loxaglate (n=
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- 7z (Table1), Grade 5l ¢ i3 Fig.2 i< 53 4 1
<, Gradel T4 loxaglate * Iohexol @ %% %) 8

R \\
loxsaglate (n=273) £ \\EN\ 10%
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~— B8 6rade 1
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0 10 20 30 40 50 €0 70 B0 90 100
®

Fig. 2 Grade classcification of residual contrast medium in the kidney

Table 1

Incidence of residual contrast medium in the kidney

Contrast media

Topamidol

Diatrizoate Iohexol loxaglate

Incidence of residual

contrast medium in the kidney 28/102 (28%)

Molecular weight 777
Osmotic pressure ratio 4
Ionic property non-ionic

19/50 (38%) 67/112 (60%) 172/273 (63%)

631 821 1268
6 3 2
ionic non-ionic ionic

Diatrizoate vs Iopamidol (NS)
Diatrizoate vs Iohexol (P<0.01)
Diatrizoate vs loxaglate (P<0.001)

Iohexol vs Ioxaglate
Iohexol vs Iopamidol
Iopamidol vs loxaglate (P<0.001)

(NS)

(P<0.001) total 286/537 (53%)

Table2 Incidence of residual contrast medium in the kidney and administered dose of contrast medium

administered dose of contrast medium

1-100 ml 101-200 ral 201-300 ml 300 ml-
loxaglate group 3/8 (389% 47/84 (569%) 70/115 (619%) 21/28 (75%)
Iohexol group 2/6 (33% 14/29 (48%) 29/44  (66% 19/26 (73%)
Iopamidol group 2/4 (50%) 9/33 (27%) 11/39 (28% 2/7  (28%)
Diatrizoate group 0/0 ( =) 3/15 (20%) 9/21 (43%) 6/9 (67%)
(22) HARERSWE $53% F10%5
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73*}%’5 ¢, lopamidol & Diatrizoate @ 5% 357K

. Grade 2 TRREFHIMDEI DL (T
‘hg’ﬁﬂfb W%RHETH -2, HrOBEEFRSE
BT 507, BHREICHL P ZEEEIRED L
N -7z,

TRV A & R R B0 AHBE 2 Table 2 12
49, loxaglate, Iohexol, Diatrizoate TlZ 100
mlLLF O R TIE 0% L TORERTH B
#%, 300 ml PA_E oo & Tld 70% Rk o 7% 5 2
#LHL, HRHEYSLZ BT ONEREREI BT
@D H - 72, lopamidol TiZ Wi i iE#Hl
MICBWTYH 40~50%NBRFETHY, EFH
REBERCHBEZRON TP -2, Wb
A EERRO LN L - 72, SR TlRERAl
B AR b N B REBIEEC o R A il 260
+82ml, FEHHFRE LD LN L VWEFIRETD
EEAM AR 28ET2ml TH ) FEE (P=
0.0001) HeEEsH &Lz,

Ioxaglate i L BT 5 FF R OB #E & B
AR OB E BRI L2 25, B - JHER
BREA RBETIX 135 99481 (73%) 1B AR
DREH LNz A L, BEEETIE 69 #3941
(57%) K EREHI RO LN 1%DERETHE

O BT, BEEEEA R T 45 # v 394
(87%), RIFBETIZ 140 B 98 %1 (70%) 12 '&
BRANVBD LN 2.5%DERBETHETH - 72,

loxaglate i HEEIC B W T A, BHIICH - &
BRth ool TaAR L DH"Table3 TH
%) A, BiligEe b ERERE N TR R

, NHGEREEHEA B TR EED W,

if*ﬂ-T— BV T NOMBIZ B W T L A B
WL € BEETIREEROERE D7 e 5 Hh
DR b N7z, MAtAEZIRD LN h» -
i

x %

fEk, HAEIL T BB~ BRI R
PAZE, {RIMFE, SRIMBESZ X TRES LT

59710 CT i3 BN RE—@ o B Bk
T HER T 12 Wy LARE o) 1 5 51 3% B 253l oh &
Twaa- BEEN CT & i EgAEa
T 12~ 24 W15 0 B i~ o S50 5% 8 135 - BRI
RICHED B 2EEGIDATH Y, T dLEFD
FEPIREICE X E->TH 0, 8D BERALIE R
B EOLHEERE I L v, S EOME Tl 4k
T53%, IEH BHieo B#BE T L loxaglate T

Table 3 Incidence of residual contrast medium in the kidney
according to hepatobiliary and renal function

Incidence of residual contrast medium in the kidney
according to heparobiliary and renal function in group A

&H‘___]}fzpatobiliary function normal abnormal

renal function =~ (T.hil=1,ALP=220, LAP=58)
GBI *18/31 (58%) 24/32 (75%)
abnormal *4/4 (100%) 6/6 (100%)

*P<0.05
Incidence of residual contrast medium in the kidney
according to hepatobiliary and renal function in group B

normal abnormal

---..._.___‘__lgffpal:()blliar}’ function

—

renal function e (Thil=1l, ALP=220, LAP=58)
normal - = s
(BUN=20, Cr=1.2) 18/34 (53%) 47/73 (64%)
abnormal 4/7 (66%) 21/27 (78%)

Difinitions:Group A, Patients without chemotherapy ; Group B, patients with chemotherapy

SERE 5 4 10 H 25 H (23)
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EHEZ LN,

L& L e b ARE AN ARIC & > TR T
HY, ERHDEG 12 BRI LIEO RN R I
IR & 7 - T 23855 H| ORIEMERIER ~
BEhEEbN 2919 B, REROBREL LSO
TIDTRZWELTY, EbAHEL T2 L
9 % T AGEBESOE 2 JAIL L 72 B R R S 0B E &
LTB TREEDL H N IFE L DT w9,
SEIEERTE b ds, ERHOBIEMEE
FIZ oW TH B TIHBEHFEAEZBITLTEY,
AR & OBEIZ oW T LRET 24T - T ¢
FHErTh B,

SERES L 72 CERAIORERICHEE L 72 &
BbhbsHFIE, ERROME, FHiE: CIcE
EROMRE, S LIZBHETHY), ERHIRL Y
LARVERRDOLNL WL DNRERICHE L
2HDEBbhiz,

& OFESH T3 Toxaglate, Iohexol, Diatr-
izoate, lopamidol D JIE - WA E ¢, 4 F
&, A A A I3 55 e HEB I e b o 72,
i EXMOME L RT IO L L TRBEESEN
AR H B DY, BIBIE TIEHREERNE lox-
aglate #9{2:3E [+ 49 2, Tohexol 294y 3, =
7 {& v» Iopamidol 4% # 4, Diatrizoate 754 6
BEENEEHRN B RBEHIRD 5T
5. ZHUZBEIEFIRA L 1) % { ik iH % Bt
SRLHEEZLNE, BEEKEEREEIC W TL
Lasser 65 D& HH ), EEKBEEEIEIT LT
O FWELESLTE» 8 E iz (%
D, K- BGERMO REFESE AT 2 & 2 h
Tv» %', Mutzel & 3 Ioxaglate 7.6%, Iohex-
Ol T1-2%NEAMAREHEL TE D, Mc
kinstry & id iopamidol T 1%LLTF & L T\ 5209,
loxaglate DS A REA T W & 5 722%, Kinawi &
IZMOPYEL & KEAE T IERHI B TR L T 2
#) A %, iopamidol, iohexol |= # \» T 75~91
%, 82~94%TH ", EEHMTEI Loz E
LTvw32, SR TIEWES 2 2 HBII 20

LILY, BBEROEF BEARKAIROEME O kT
WeRtd 5 Z L IZHBETH - 72,

FHaE & DB % /2 &, FFBERER B 7c e EE
2k D B BEA~OBRBRD LN, ERHIBE
(2B & ) PO S AR X . FFL Y
DM IR EREIC L CARTIEH 598, B
DOPEMEBE L )RS L TEELLDTH S
= Y (W

B BtaE & DBLE TIE, BHEEOTRR 2o SEGIREC
£ D W EREIERERSRS LLAFEOHE » —
Bl 72, IEHBHEEOREBIRE T L i ik s
Whidoon, Hiv e o BILE) L BIBE
ICHEN S CT TREFAICEWTH MEFER 12
~24 IR B ICEEHRDENEE 2B 52 &
MR E Tz,

Mckinstry & I Iopamidol 7 300 mgI / ml,
100 ml #:5-4% 96 K5 3 Tz I B REH 12 B W
TR~ RpICHHE N EREL TS
DY, MOEREITL BMICHES N2 L T A M
'&F:‘b{}) 6 1!]—4)

AEEH S N EMH R 251m], 3
VEIZ L THEY 7.3‘3. gl TH Y, Mckinstry & o
Mk & D BEGBOMIZ 8%H T2 & LT 6.02
gl DERHHSRMICEBE L TBZ Lich b,
300 mgl/ml D iERAIEIC L TH20ml & 2% 1),
HMEI LD RIHABICHEN 5 CT T s & 320
I5ETHY), SREDEREFET LD TIRY
W, BREER L EERRE O TR B E S
BHLN TV, EERFARORM & IR
$®ﬁmﬁmﬁ%bbnn

7ZABICH L T B (Chemotherapy 4 H
?F) DB EFERAEH LD - 72, Chemotherapy I2
&SI - DR CEA~OREERIIRIMT 2 &
FZ bizhs, WIS L T, ZRIRERRC
ThN 2 KEDOHEERHDE L ) OB 2R
DAL LT, &M iBEOETE L7 5
LEARKSROETIZL 2%, BE~OBREH
WALz D eFZ oD, HEEHEHEEER
WOFREETRT LN ELEZ b,
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