u

) <

The University of Osaka
Institutional Knowledge Archive

FAF YA v —BERH (Iotrolan) DMEER
Title MR OIRENREICEE T % R ET-dynanic CTR T
MEEHICHIFTRE/ VB EDLE-

Author(s) |{&dh, IEMf; &, =7, EH, &= b

Citation | BAEZRFRFESHMSS. 1994, 54(1), p. 32-39

Version Type|VoR

URL https://hdl.handle.net/11094/17433

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



FERBE

JEA A MW7 A w—BERA] (Iotrolan) @

I A5 A7 A K OF I i Eh B 12 BY § 5 FEERROBE:
—dynamic CT RUIMEE#ICc BT 5 €/ <=—R L D hig—
ey IEHEY A2 SEF?

WA Y REBEY BAI%EEY
BEH  #Y  HNE Y W @Y

1) WP RFER P RBUR R 2) AP R R

FEH #&H=?

Experimental Study on Vascular
Permeability and Hemodynamics
of Nonionic Dimeric Contrast
Media (Iotrolan)
: A Comparison to Nonionic Monomer
on Dynamic CT and Angiography

Masao Sako?, Koji Sugimoto?®, Shozo Hirota?,
Shinichi Matsumoto?, Yoichiro Kuwata?®,
Yoshiki Hasegawa?®, Masaru Tomita?®,
Tohru Murakami? and Michio Kono'?

The difference of vascular permeability and
hemodynamics between lotrolan and Iopamidol
was experimentally studied on dynamic CT and
angiography.

A hemodialyzer with 60 A pores were applied
as a phantom of a target organ with capillaries
and extravascular space.

Dynamic CT scans and DSA of the phantom
were performed with injection of each contrast
medium and time-density curves obtained from
several regions of interest were compared. The
dynamic CT scans performed at 40 seconds after

the completion of injection, showed that
Iopamidol was mostly distributed at the site of
inlet, while lotrolan was mostly at the center of
the phantom.

Time-density curves on DSA with Iotrolan
revealed lower and shorter peak density and time
than did lopamidol.

In conclusion, Iotrolan has lower permeability
than that of lopamidol because of its larger
molecular size. lotrolan has slower flow through
catheters and capillaries than that of lopamidol
because of its higher viscosity.

One should be aware the difference between the
two contrast media and be careful to the analysis
of time-density curves of dynamic CT and DSA.
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Table 1 Comparison of two contrast media
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fEH L 7252 #0183 57 4 =—AY 2 13 Totrolan 300
mgl/ml (/VEZX}® HASz—) > 7)), %
/=—H1Z (% Topamidol 300 mgl/ml (A A% 3
vr® R 2 —) > 7) THEH, WEEHD
PEALSAY MR 2 Table. 112777, Iotrolan T
(%4> Tk 5% 1626.24 & Iopamidol @ 777.09 ic b
N2ELLETHD, T AHMEIZS 6P &
Iopamidol @ 4.4 cP o3 L TH &M I2E v, L
L, EGERE I lopamidol T3 TH 2 DI
&L, Iotrolan T#5 1 & {Kvs,

2T, WEEAOSFROMED S, M
HEBWICERIGELDbDEEZ LN, %
BETY 272002, ANLETHKe 7 7 4 =R
ATIF7AF—EH L - EE&E7 7>~ b
—AZMESL, iz dynamic CT #17- 7z,

2oz, MEHEIC BT 2 MATEEDZER %
WY b8, EARONEEBET 7> F—2o®
MALTDSAICL 2ERZIT- 72,

1) # &
a) dynamic CT iz L & #5t

MAEEBMEET7 » > b — a3, B0ADNIILE
BETBEANLENRART 7 74 —BIFL TS H
—(ZNVT 7% C, FHHHEEH=0.8m? T
VE) OBIARM % B 8)E A (Medrad Mark
V) eEfel ¢, AFARKZRKEL, Zhick
SEHEIE A ORE 2 307 THllo B Bhi AR X Bkt
L7z, RICEIRMICIIMESH %/ L THRIETR %
21 G iEggHE AL, 74T 74 F—WNEH 120
-150mmHg & % 2 L S I\ A2 FREL 2 (30
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Iotrolan 300 Iopamidol 300
Molecular size |- 1626.2 777.1
Viscosity
(37°C) 8.6 cP 4.4cP
Osmolarity ratio 1 3
(v.s saline)
lodine
concentration 300 mgl/ml 300 mgl/ml

ml/min). %3, BFEERKITZESEL-2 212
L, CTAXx>Dicsh, 54T 74 %45 %
FEWA T v — WA NI BESE L 72 (Fig. 1).

AR AIRAGR TR 1 0 L D, BRI BE
L7z & 30 f5IC AR L 72 A 10 ml % 1
GRETEAL, EAREBIOMHBLI SIS 74
I — i Wi i @ dynamic CT # 10 #4812 2 4 30
WG L2, B, MR LM GE H
9800 HiLight T, scan time (3 28 TH 2 (Fig.
2), 72, BEAHFEADRBIA T 74 —-HOW
w40 ml/min (ZFE ALK 30 ml/min+- & 525
10 ml/min) & 7% ) WED AT 3 728, HIRMA
DEHEE 20 G I ) # 2 THIEZ —EITHE D,
FEFAEAOMEIEIZ CT A% v 87T F TIT
=7z,

dynamic CT #{%#%, BE{&E L0574 75 4% —
A B & HOER Iz 2T T, -5 B TR O
(Region of Interest : LI'F ROI) % 9 #ArE%EL
(Fig. 3), %47 Time-density curve (LIF
T-D curve) #/E8IL CWE#MAIC L 228 %K
Al 7B, T-Dcurve fEEUCI3EH CT Ic
5 CT D 55l CT Iz &k EEMID CT 4 2
L 5lv»724& ; Enhancement unit (LI FEU) #
vz,
b) DSA ic & 2 #eaf

dynamic CT I L 2EKBRERF LS4 T 74—
ZHWT, DSAH®D 7 7> F—a%ERL 72,
Thbb, 74T 74 F—DBIIRM & &0
K#EWGIz L7z BEhEASE (Medrad Mark IV) #
K E=—n8lF 2 —7 (HE 2mm) & = HiE
BTERLZ., 74T 74 TR iximEF
EAES Y, 3ml/sec DEARIC7 7> F—A
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Fig. 1 Schematic drawing of the dynamic CT phantom

WEEA®120-150 mmHg &% 2 & 5 & 65 Lo i NIAT Aok F 2 —7H (%58
Hi % R L7z, ~ ml) 15, FAFN300mgl/ml, 8ml %A,
INEEL 77> b—a L HEEABZ LIS BERE AN OEF ALK (3ml/sec) THIML

1ty FPHEL, 2RI AL T34 —%2T 2 HEAL,
VKL SEATICEE Lilse R ICiiiE L 72 (Fig. 4). DSA D ifRi3 5 0 i ARG

+ [E 8 12 B4

s H O HE AL DSA {GERIC = HiEte & L, continuous mode (20 frames/sec) T 40

Machine : GE 9800 HiLight
Scan delay : 30 sec
Scan time : 2 sec
Interscan delay : 8sec
Total : 16 slices
San LYTVV VIV VYIIIINY
CM injection >
Saline injection o=
0 1min 2min 3min 4min

Fig. 2 Scan program of dynamic CT
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Fig. 3 Longitudinal section of the dialyzer that was divided into 9 same sized
region. ROIs were located within the each region

34 H AR resie

o4 Hlw



ey IEHE th8 £ 35

M& L7 b, AR HZH DFP-60 A
TH b,

18 5 Uz W% LT AR, hoEr, MO
[FLic ROI #3%E L, #H.Fh T-D curve %
e S+l L 72 (Fig. 5) .

2 # =R
a) dynamic CT |z Lk 2 #5f

7, HEMLT & D T-D curve DR IC S =
BB, 4T 74 F—AOE (Region 2),
P8 (Region 5), HEO#EE (Region 8) 2Bl 3
i # o T-D curve i, Fig. 4 12/R$ & <
T, AOETIEME & H131ZE % D T-D curve
Z/RL72. Lo L, ®REH» & HOMICIT I
11, lotrolan @ density |2 lopamidol @ % #1iz ks
NLZEWICEfE 572, F 72 peak fHICEL 72
# o density @ F B¢ (washout) |3, Iotrolan T
L AR DA b L, R PR T2 AT
TH -1z,

Kz, ERANEABREE—ER (140 B4%) (<
BT 2 &FALTO CT EDDAFIC D E Ml L 72 &
Z 4 (Fig. 7), lopamidol 2 #4774 ¥ —H
DEE L TALES LR8Iz L, Totrolan
{2 ER (Region 5) # peak ic AOEBs L U5
OFERIC f1dr » TEANBRD 545 % R~ L 7z,

[6] U 40T TIT - 72BN B T b Bk i

Iopamidol

H  F
Saline ———4

H F

TE -7z,
b) DSA iz L 285t

LEBALIC B 2WEEH O T-D curve 2 Mo
Liz& 25, winoifric T4 lopamidol
|2 H~XT Totrolan @ peak time |34ERE |, peak
density IZME T L 72 (Fig. 8).

KT, EHHIDT peak iz 7 L 72 # @ density
O F B (washout) DffE L L €, &AL T
T-D curve » Ty, M L THE L 72, ok
K, TTOHAE T lotrolan @ T, AH5EHE L,
Iotrolan @ washout #¥ [opamidol ® ##L X 1 &
BEHTh -7z (Table 2) .

B L&ATTE 51z 1 BEMERE*1T- 7277
FDBEAETH - 12,

Table. 2 Peak time and T,,, values with both contrast
media at each ROI

Topamidol Iotrolan
ROI1 6sec ROI2 6.75 sec
peak time | ROI3 13.25sec ROl4 14.75sec
ROI5 17.5sec ROI6 18.75sec
ROI1 5.5sec ROI2 5sec
T1/2 ROI3 10.75sec ROI4 10 sec
ROI5 15sec ROI6 13.5sec
7N
DSA equipment
Y

 ——

Iotrolan
Fig. 4 Schematic drawing of the DSA phantom
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DSA of both dialyzers :

Fig. 5
ROIls were set on the inlet, the
center, and the outlet

E.U(H.U)
40 4

a0y —=— Jopamidol

~~®-- Jotrolan

20 4

e o T 2np Time(sec)
Fig. 6(A) T-D curves at region 2: The curves are

similar to each other.
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E.U(H.U)
40 4

204

== Jopamidol
~~®=- Jolrolan

a 1T Time(sec)
200

T
L] 100

Fig. 6(B) T-D curves at region 5: Iotrolan reaches the
peak density and also washes out sooner than
iopamidol.

E.U(H.U)

40 9

304

20 4

%,

. [
e e T
’
/
L] / —=— Jlopamidol

°7 ’_jﬁl / ==@== Jotrolan
Ly
e

NS .
1] - I‘EID 21;0 r]m‘c(sc‘:)
Fig. 6(C 7T-D curves at region 7: The same tendency

as region 5 was shown more remarkably.

E.U(H.U)
30 q

B lopamidol
Iotrolan

1. 2 3 4

5 6 7 8 9 Region
Fig. 7 Distribution of both contrast media 140 seconds

after injection
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Density
460

e Jopamidol
Totrolan

1,2 : Inlet
34 : Center
5,6 : Outlet

260

: ~§\\\

\

/
U

0 8 16 24 32 40

Time(sec)

Fig. 8 T-D curves with both contrast media at each
region
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(1) MmESBMET 7> b—Li2DO2VT

WE, MEFNICES S aERANE, RiciE
> THBECEL, WHTHRDEA 7 FM I EIC
Ab. 2T, EEADE ZBMMAEEEC
9 % fenestration %° endothelial gap & I:(F# %
FIBS 2 i L TS 5208 L BV I i L 72 75,
HIRCRICERET 2, MEN~NEBL Lh-7cb
fﬁmﬁ%]uﬁﬂmmm%ﬁ@L%mmﬁmﬁ

IERAIE - 2 SN T, M BhET
61_%%10)%_-?%&@_&0?1?5‘( D R o7 R
% W{ZWE=> T-D Curve & L TEfiT 2L DT
H5,

PE- T, M b EEsl o eaay R s B 2
&, HBHMEFIERLE LR HRA2ELL
5, ARTEIOAIZER LT, MHBART%
—EIZT B, F4T 74— 2EERET NS
RT3 Z E2HFLL.

BEWHSAT 74 =3/ L2ET 5 5D
RO 77A3=257%0), ZAXEMMET,

ER 641 A 25 H

{L %% fenestration % endothelial gap = #H 2 §
b, Fi2, Ko7 p A 3= SEDHIBERE 2 F Y
T35, ARAVETAT I 4 HF—260A /L
AL, TOKRE P L ERTIR BRI
P2 ELEL o5, SROERTIE, W»Th
LB OO & PAG L 72— & 8T 17 -
7e.

BALE, et A X LEFf-72 94 70y
ATZAF—HRENTED, FEHICAFTE
Bl LMEEBET 7> b -2 L TOWHE
PEATRRE L7z,

(2) Dynamic CT | & Z#85T

Dynamic CTic k277> b —2ERKT,
Iotrolan i1 Iopamidol 2l L, 4 75 4 H—
FHEAL T peak time MEHE & peak density o
EfE &R, 72 wash out b & D#ESH»TH -
T, AREB T EEH A AN AR LD
AR THV I Z e b, MBAESEEED
HRIZIZ & A LR TE, MEMADSFHA X
DERICEERT L DLEFEZLNDE, Tibh,
GFH A /& v Jopamidol 2557 4 T 3 4
— A O TR THE B GERLHEB L TR
2DIZH L, GFH A4 Xk x v otrolan 115
AR, ANERANE HOEME & BT L kR
EEZLND,

ZHZ ki, EEHREAKT 40 BEoimE R
Ao (Fig. 7) OFFEPLLELTHD LR
z,

(3) DSA (& 345t

Kz, DSAz & % Wi #l o g T i3,
Iopamidol (2 tb~X T Iotrolan @ peak time #9318
LTz, Zhid, WEEH»TAT 54—
i £1JZ> FTORMICERIFELLBEREEbN

. Vbbb, ARFERETIEHWERA AR
FEI‘«‘ 722 ke b, RGFIEENOE Vv Totrolan A7 F o
—TAEBEEBLTITAT 74 —RNIcE BNz,
Topamidol i L THFHeM 2 B L 22855 - 5 2.
LiLb,

L»L, lotrolan® T1/245 74 T 7 4 ¥—
WD WT iz v 7 4 lopamidol & 1 4
ML TwvwizZ £, Dynamic CT ic L 2 #at#E
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HnEREEZRBLI-LDEBbN 5.
4) BRARVESE

LRl OEBRBAED 5, BRREICIEA 4 574
- — B A % dynamic CT I AW 38B&IcF
BENBWRNIEA > HhE />R DERIC
DEEELIZ,

Thbb, ML EMI N T A >—EERH
EEMOEICEET 2 &, MEMEANDEBHGE
EL, Z20F FMER~EIRT 542, £/
—MENEL, R L THEBBYE (>
Zhik) 12K <, # D washout H °RFEL %533
nEFEZ LMD, LLidb, Ty 28R
DEIFEBESEE» L L S5HUERBTSH Y, HE
NHHEEICHBECZLTWERbNS, —
7, washout ICBIL TR A 774 F—HNOM
WA OGATICH S TR LN 2 e b,
iR L T-D curve D4z 7 =—® T
narrow peak & % 5 Z L HFRI N, BET
EZLEEBZ5.

Ric DSA ICBET 2 EBR#ERL 5, 5 =—H
Tz E /) ~=—8 L b~ peak time 7% 2 PIE &
L, peak density L WA A & 72, BEER
i1z IA-DSA # 17§ 23541013, @HEM < T
WA 7—T UG WLENLEZ DL, peak
time |3 & 5ICIEE |, peak density & Lk DL
THZEWTFHEN WiEFIA I 7%TD
curve FHTHFICIIFEETREZ L BN 5,

L& L, MEREKTALNLZ S ~—RTD
washout 250 h 7 Z X 13, MK~ [L
AIZL] BTN X ERRL, S w—RhER
WIEOBEICILE L, Rtk imiic L 25t%
IR EFEZ NS,

—%, IEEH#EO BBl Tid, 74 ~=—
BHsE WA 70 {, washout 2L H TH 5 =
ErbLEZBE, T/ e—R L HAWPEE DR
{, POHRBIESHLZ ENFTFEREINE, Ly
UGS i i B LTI, AR B 0 2 ) ok
SV I ERHIRABA~DBRER SRR LI L%
L gl SRIOEBRBEROATHET LD
ICIREBRTEWEEZ LN, SHBOBFHREE L
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