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Effects of Contrast Media under Systemic Heparinization on
Blood Coagulation and Fibrinolytic System
during Angiocardiography
—Comparison of Ionic and Nonionic Contrast Media—

Kazuhisa Himi, Akiko Takemoto, Sonoko Himi and Rikisaburo Kamata
Department of Radiology, Nihon University School of Medicine

Research Code No. : 502

Key Words : Contrast media, Systemic heparinization,
Angiocardiography, Thrombotic complication,
Blood clotting

Nonionic contrast media are suggested to cause increased thromboembolism (in vivo), because of
less inhibitory action on blood coagulation and platelet aggregation (in vitro) as compared with ionic
contrast media. Therefore, to prevent thrombotic complication, we examined whether differences in
blood coagulation and fibrinolytic system between the two groups received nonionic (iopamidol) and
ionic (ioxaglate) contrast media are seen in vivo when 2,500 unit heparin is administered during
angiocardiography. 20 patients undergoing routine angiocardiography were randomized to two groups
of 10 patients each.

Blood heparin concentration, activated partial thromboplastin time, prothrombin time, thrombin-
antithrombin III complex (TAT), antithrombin III, fibrinogen, «,-plasmin inhibitor plasmin complex,
fibrinogen and fibrin degradation product were measured at four stages during the procedure: before
and 5 min after 2,500 unit bolus heparin administration, 5 min after left vetriculography, and at the
end of procedure. Systemic heparinization inhibited clot formation in the presence of nonionic contrast
media. TAT generations were elevated before heparinization, after heparinization, however these
generations were remarkably inhibited in both groups. No remarkable differences were noted at 40 =
14 min duration of procedure when these parameters were compared between the two groups. Since
noninonic contrast media did not activate blood coagulation and fibrinolytic system with 2,500 unit
heparin administration as compared with ionic contrast media, systemic heparinization was
demonstrated to be effective in the prevention of thrombotic complication.
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Table 1 Chemical structures and physiochemical properties of contrast media

used in this study

ionic/non-ionic Non-ionic Ionic
generic name iopamidol oA RElwTe
ioxaglate
iodine conc. 370mgl/mg 320mgl/mé
osmolality
I {
(mOsm/kg - H20) e 66t
viscosity (37C) 9.1 7.5
chemical Jﬁ"{““qi: goom e
I 1 1 1 1 ]
structure ﬂ*-(;"ﬁw’\/kclm‘:w(c"m nmnmumiﬁmmmm‘i}“mmm
oH 1 CHOH i 1
commercial name Iopamiron 370 Hexabrix 320

(ANMEED 5 ~ 8 %) wiRA T % BIfE A & B#EY
L, TOBEKMERE ELFHEEhTW5, £
LT, BATHIMOENSHHE L LTERA I,
FOFERANABUTHEML T3, & AN, EEK
FEROBE L I, 1+ v HEREE
BEH2ER L MERYRICHY 7 — 7 VRS
BATIE (77 b)) BET B EHRIEI
g ooy ey PRI X il - BRED
BOHEFILMEY S h T &, B4 b SDdEEH
D I/ MEE, MIEERER~DEEIZ-D\TD in
vitro & LN ED LT 912, %
DOBFFRERD S, JE1 4 v S EH L/ MOEE
NI A E DI 2358 fesdiz 7 = oy P UEDY
BZHORLT O EPEREIRTERLT, F 2T
DA 7 — 7B L CLMESEEEFOME -
ErMEESHED FHED— 2L LTEE~1) v
ERDBERTR 1050, —BEC &S c
~2Y) vORERE - FEREILELTH )RR
EThATWADNERTHHY, LrdbroE
B 5 I A DR TR R M R T & DE
CXhE-HCEIRETE R VbhTW
B, HAIRERL DAL —F O LMEERRE
o) V2 50085 X BEH -~ ) vib
ExfToTElk, FoT&H~) vikEiz 3
Mgt &HHED FEEZRHEiT 5 fodic, ~-4Y
v %2, 50067 A — 5 R L% 0 FLEEE RE © FEBF

(58)

WEBZREL, TOREEIFELTHEZ0ER
L, SHIEIEA A viEe A+ vEDERETE
BEYH O MEER « RBERCEIETEHROE
B Lo THET 5,
XHRB & UHE

1. ERERA

A4 v HEEBBESMA & L T iopamidol
370mgl/ml (A A3 e300 BEX>=—9 v
FHE), BIOA A VHERBESEEH L LT
sodium meglumine ioxaglate 320mgl/ml (~3#
Y70 v 2 2320 1 KBHMLFE—HNREER) 2 H

Table 2 Comparison of clinical, procedural vari-
ables between the two groups

lopamidol loxaglate P
(no. of pts=10) (no. of pts=10) value
Age 5810 57+17 N.S.
Body weight 62+9 57+8 N.S.
Gontrast 15335 133+29 NS.
Procedure
duration(minute)
I ~11 16+5 10+4 N.S.
~Iv 257 28+17 N.S.
m~ 40+6 38+20 N.S.

Values are mean=+standard deviation

N.S.=not significant

11 © 5Sminutes after 2,500unit heparin administration
IIl © 5minutes after left ventriculography

IV © at the end of procedure
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Wiz, Table 12 2 fEOSHH OYE(LFAIEE
2R,

2. Xt&

FER3E2A~6 AETIUEN T - FABRE
1T - e BHEL66, Lotk 4 FIDFH 206> TR
AL, oML icE#F DR iopamidol
M L7 IOP B Cix Bk 96, &k 1 6ioEH10
BT H b FHERSST 105 T H - 7. ioxaglate
A LI IOX BTl B4 761, &0tk 3 floEt10
BITH b SFHEMETEITE TH - 7= (Table 2),
BEHANLEIERACER L,

3. BERAE

e E R LI URE AN~ v e F ) D
A (ZHFEe~RYv IR LTS A2 ASS,
T —7 88 PRV, mESE, v—F
YOLEN T — T, EEEYE L UCEREIkE
UARE CERNC ToE 4 52T -7, D
~AY VISR (avibae—n), D ~2Y v
2,500 % £ EBEBIIRSF o~ — A b K- 5 2§
55458, (ID EFEFKT 5 5%, AV) &R
BIRCERRER T IO &R KRB IRICHEA L
728F & — A BRI Lic, IO 7 —7 7 »
PR T A LD ETInIEO L Fh b
e, ThUBCHER L2 #Es L
o, WED 75 v v aiZ~) vibks GBRE

y=—0.0063x +0.5710 (n=60)
0.8320.4 (r==0.55, P<0.0001)

.

a
0.430.14
I

D.32£0.12 ¢
B

Time course (minute)

A
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10547 /ml) % 1 B> & 2ml % 1008 LA i IR
L, FRLCERAEIESERI3m], x5
WCERBNGER X< & ETREIRIT 5 5
[, ARk 3 FrREEE L, &A% 1 Eic
DEI~8mIFEA L, ¥R L » CHAESEE
Tl - BRI o ME SR 2T\ EEEE 1 Ek
D &25~35mlBINL 7z, PIEREE & LCEHBRE ST
DIt~ ) vEEE, activated partial thrombo-
plastin time CAPTT), prothrombin time (PT),
thrombin-antithrombin III complex (TAT),
antithrombin III (AT D #EE X O1EH:,
fibrinogen#15 &, a,-plasmin inhibitor plasmin
complex (PIC), fibrinogen and fibrin degrada-
tion product (FDP) ZJl5E L7z, ~-% Y vEEEIL
EHECEXAFHEEXICE L cAmEEEEY R
THIGFEL 7z, EAPTT o #lIE EIRIT4008) +
T& L, EHBCMERE O ELERLTA)Y
ZevrvrvvElPHER LY, FDPOBIEIIZ T =
VEY 7 IAIVEAYDOF 2 - Iy
TEL, FOMDAT 2 — 2 OHIFEILI.8% 2 =
VBT P )Y AFAD DS o — FIMEEDFEL
fo, Mm% SEEHEE L e, AEHERET= 2
T A=A BB L, BEtRtRERERL
p<0.05% % - THIHFERICEE & L1,

EZER lopamidal (N=10)
B2 1oxaglate (N=10)

8 & & =

Heparin concentration (IU/mg)

=
ha

=
=

Fig. 1 Changes of heparin concentration related to time course after 2,500 unit heparin
administration (Fig. 1A). Comparison of levels of heparin concentration (Fig. 1B) at four
stages : before (I), and 5 minutes after 2,500 unit heparin administration (I), 5 minutes after
left ventriculography (IID), and at the end of procedure (IV) between the two groups. No
statistically significant differences were found when the two groups were compared.
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#® =g

RO FHAEE X IOP 62+ 9 (F#5+SD)
kg, 10X B¥57+8kg TH - 7=, EH OFHIBE
A & X IOP B¥#153+35ml, 10X #133+29ml ©
Hote, ~)vELESGH (1) »bESEY
BT 54% (D ¥ T Lo Fighsi ik IOP #
16+ 5 M, 10X #10+ 4 HEITH -1, £EH
TS5 o% (ID bhd TERELTER V)
¥ CIE L FHRR IOP 25+ 7 4/, 10X
FH28 17T TH otc, ~) vikE 5 581D
BHLA TREK TR (V) ¥ CTrRELICTHE
i 1% IOP 8¥40+ 6 4 [, 10X B38+204% [ ©
Hote, WThd HHMCHIFRCEEZRR
Bbbhishotz(Table 2), ~-% Y 2, 500800
BEC L DRty —ARr T —F A
D ME B X O - B S HHERED
bhighote, ~) vEERIOEE - RBERD
PEAF 22 =12 TAT ZBRVTHEHEE & EHT
HEATHH, MHEMCTRMFNCEEEZRLD
highote, M~ vIREOHS » £EHT
HZH L~ v 5 540.63+0. 248467 /ml &
ERAL, EZEE 5 5£0.43+0. 14507 /ml, OH
FHRTR0.3240. 1286 /ml EEE LA, &b
s~y v ERE L FERREE & oMY 25 LA
D #BI (y=—0.0063x+0.5710, r=—0.55) A5

B topamidol (N=10)
BZA ovaglate (N=10)

»hhtz (Fig. 1A), ~4 ) w5545 o M
~SY) VIRER 2B T4 5 & IOP $¥0.61+
0.31847/ml, 10X B#0.64-£0.17¥A7/ml » &
i EH L= (Fig. 1B)., Th&3kic APTT iz~
) iR G E A IOP B30+ 2 8, 10X #f27+
2 F o B IOP #1894 12180, 10X F¥224+
418 L ER T Lich, MBIz b o & ik &
notc (Fig. 2A). Thll#o 2 FEc o~
AY VIBERIOP B CTRAESEY 5 540.43+
0.17H6z/ml, Lo 7# TR0, 3240, 1384457 /ml,
IOX B TRAEZEY 5 5#0.444:0. 10867 /m],
DA FRETE0.310. 11867 /ml & M s
L7z (Fig. 1B), #h &H i APTT 2 IOP BT
RESEY 5 SHI54+1018, O H FETEF100+
408, IOX HFCREZER 5 5#162+113%, O
B 7 RETRL04 768 & BRI LA, i@
BHEICIHMAENCEBREL LR otk
(Fig. 2A), PT i~y v# 5 BifE A IOP &
12.2+0.6%, IOX B¥12.1+0. 480 6H~2 ) v
5 5 43 # 10P B£15.0+1.0%, 10X #15.0--0.9
BiciER Uiy, ToHOBEERIC, b
T PT 0EM 2B BIichhote, Ed
KRS I W CHlBEE TR FERICEBEZE X2 bR
fehvofe (Fig, 2B), APTT &ifish~ ¢ ) v
L OB RIZIOP B (y=232.4x+36.7, r=

B2 lopamidol  (N=10)
B2 loxaglate  (N=10)

|

Fig. 2 Comparison of levels of activated partial thromboplastin time (APTT) (Fig. 2A),
and prothrombin time (PT) (Fig. 2B) at four stages: before (I), and 5 minutes after 2,500
unit heparin administration (II), 5 minutes after left ventriculography (IID), at the end of
procedure (IV) between the two groups. No statistically significant differences were found

when the two groups were compared.
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0.65), IOX # (y=362.6x—0.2, r=0.75) TH
hFHKICREWIEDHBE R Lic (Fig. 3A), %
7o PT i~ 0 v EE & o HEIBE &% IOP
F(y=3.51x+12.78, r=0.73), 10X ##(y=4.56
x+12.43, r=0.83)Ta» h MRIIC R VIEDOFEES
#R L7 (Fig 3B), AT I #ERE (Fig. 4A)
B I OAT I E#: (Fig. 4B) 33tic &R aT~

A vRERIE L B L CHBER TSI
Drotc, FRMBEENC RS EOCEEEILD
i o7z(Fig. 4A, B), TAT i~ Y v#&
B {E »3 IOP $¥5.9+7.3ng/ml, 10X #7.2+5.7

PT (second)

ng/ml L EFRCEBEEEEZR L. L L~
) vBREBOERES TR TAT EAHHEI 125
FEwellEh T b~ ) v2 500EHEE - X
HHUREFAAKE {Bhickb L E 2 bhf,

BRI I ERNCEEREZRLS R s
7z(Fig. 5A). fibrinogen (2 &K S T~ ) v L
BIE & Lo L c Bt e B0 e <, FmEEIi
BHHENCEERZTL Lot (Fig
5B)., ERD T A —-2ThD PIC 8L U FDP
WBL T, PICIE~ ) vHERTEE LT
ERACEVCTIABRCEH L L Eh ot

20

8

16}t i s
* ".':_‘_2“/"/ Topammidol © ——
e . ¥y =3.51x+12.78
. (r=0.73  F<0.0001, nw=dg]
% / Toxaglate | ====
0 y=4,56x+12.43
= (r=0.83 P <0.0001, n=40)
i lopamidol + [oxaglate ! —-—
y=1.98x+12.63
» (r=0.78 P <0.0001, n=80)

0.0 05 1.0 15

Heparin concentration (1U/mé)

B

Fig. 3 Relationship between activated partial thromboplastin time (APTT) (Fig. 3A),
prothrombin time (PT) (Fig. 3B) and heparin concentration. Good correlations were found

400F . PR . i PR
R
350 /', - /
" o
300} LI S
= . L /./
E 250 e
§ L /'// Topamidol © ———
L =232, 4% +36.7
L 200 ol o el & Troa6s <0000, n=d0)
= ,’.‘f/ Toxaglate © ===
EJRE] S * //’” 2 2.6 0.2
. (r=0.75 P<0.0001, n=40)
100 T AL " .
I, = e e lopamidol + loxaglate | ——
(60} . y=290.3%+20.9
50 A L] - s (r=0.69 P<0.0001, n=80)
1] N L .
0.0 0.5 1.0 15
Heparin concentration (IU/m2)
A
between APTT, PT and heparin concentration.
EZA 1opamidol (N=10)
7 oxaglate (N=10)
0
3
E 20}
T
)
p=]
c
=
= 10F
[
<

[ topamidol (N=10)
loxaglate (N=10)

8

ATIL (activity) (%)

Fig. 4 Comparison of levels of antithrombin III (AT III) antigen (Fig. 4A), and activity
(Fig. 4B) at four stages: before (I), and 5 minutes after 2,500 unit heparin administration
(IID, 5 minutes after left ventriculography (III), at the end of procedure (IV) between the
two groups. No statistically significant differences were found when the two groups were

compared.

SERT 4 4 8 A25H
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EEER lopamidal (N=10)
EZ loxaglate (N=10)

15F

TAT (ne/mg)

Fig. &
fibrinogen (Fig. 5B) at four stages: before (I), and 5 minutes after 2,500 unit heparin
administration (II), 5 minutes after left ventriculography (II1), at the end of procedure (IV)
between the two groups. No statistically significant differences were found when the two
groups were compared. TAT generations increased before heparinization, however these
generations were inhibited after heparinization in both groups.

[ lopamidol (N=10)
lonaglate (N=10)
10F

08}
06
04}
0z}
0.0
-0.2f
-04

PIC (A pug/mg)

I I i
A

5~ ) ALERIC X B ERH o MEERE - BRI RETRE

B3 lopamidod (N=10)
B2 loxaglate  (N=10)

i

400}

g

Fibrinogen (mg/d2)
2
=]

=]
o

o

Comparison of levels of thrombin-antithrombin III complex (TAT) (Fig. 5A), and

B2 lopamidal  (N=10)
loxaglate (N=10)

FDP (ug/mg)

Fig. 6 Comparison of levels of a;-plasmin inhibitor plasmin complex (PIC) (Fig. 6A), and
fibrinogen and fibrin degradation product (FDP) (Fig. 6B) at four stages: before (I), and 5
minutes after 2,500 unit heparin administration (II), 5 minutes after left ventriculography
(III), at the end of procedure (IV) between the two groups. No statistically significant
differences were found when the two groups were compared.

(Fig. 6A)., FDP iz~ v 5H 0 &R S Tl
BRI OCHEER 2R L (Fig. 6B) 23, m-<
7 A —2 &b HBERICIMTENCERERIARS
hich -7z (Fig. 6A, B).
z B

B, A * O BEREESEAORKER
2z Bioh, MR OGRS O&HHE
DEMMIEHE 2 T ¥ T 5, Robertson?ld, 7
A Y H iz \ T iopamidol, iohexol ® i » —

(62)

H—=H19864F 1 B 6 Fofiic, SFFOA-
T EHEPIcME R 5| ZAA KRS (7 2y
F) BEDLAAIMED OHEBEYZ Il &R
oML, EHEREOGHES LT,
Grollman 5%, iopamidol % {# 3 L #-1, 3804E
BloEEIREFHEES 3 fliciic X 2 ZEE i)
WA 8 Ui, %7z Bashore 5131, 75045
2PIOEBGOHE (O, —BitRER M
fE) 2E L, chbolific X 5&65EDE
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HWELT, 1A HEFFORBEIER?A A+
VDRSO BRBEEEYHCERBEERA X
DEEE WSS T o TefediTh 7 — T AR H SN
T/ Ry bR LS T Aot E L LN
070 L EDZ Ebb, KB TRATFOMET
FEA A BRI Y Bbo TETWAHEKT
I, BFHAEPIChE - EREOBIHED TR
PRERICH L C—RLERT R b D LB, =
OFPED—2 & LTHA + v EFE100m]l ©
A i~ ) 5008467 (5 B/ ml) &N
THEHEIOLHE IR TN ER, —EBDO~)
VER-FABRLELTEHE~ Y MEET- T
WHDD—REE z bNE, LaLLh THRE
RO~ v OEFEHEEOWCEHICRE L
@GR e, Lrb&BREIRL ) ~) v
BEENRZIEIETHY, BEACT->TW5BE
Vo TBRE T, #H 4 % Sones i X AR
HIREE T~ ) »5,0008 % £ — 5 R E
LC\uwiehi, 7 BBk ER B X % 5@ kB ik
BECEELTHOIE~AY) vEX2 500861
FUhEL TS, HlF T, AECL2ERT
1,000 bicie a BERT oM Ic X 5 & B
b LEEIRPAZE W 1 flo A TH b LR BR
DI - Eiet O & HHEDER LI, £ Z TR 4
v —F v OBEREICK T~ ) 2 5008
frF— 5 A& HBEN R LT+ iEEED
MR xh, LrdBEKTRICMGB A~ v 258
FieEAF L CEEEmAEEE b BEOR
U ERTHAPERF LI, ~ ) VOEH
#wEEOHI T, Dehmer 571%~-2 Y /5,000
B2 LREKTEO APTT 608 (E%
MO 2 %) Ll EDERN D IEHIERERE R
RT3 ERHLTW5, SEIOWIETIE, #
BO~AY) vIFEROE T TH H2,500H AL % #
BEL, ~) vERENLREK TR T TEEH40
SFEAOBRERBMOEUET CT o1z, OFofES
EHTH T =T ARy — AR IRED b
nigh ot &, QmIEBRE TTLRBED R\ IEE
TH 5B TAT 23~ ) v 5RIETERE BN
LTWERITE, ~) vEECrEH I
HER Tz &, QBEKTROMEF~ Y v

SERL 44 8 A25H

(63)
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0,320 128467 /ml W EL, £ APTT
DIEENTI02BT= v b v — A fE (B308) OfY 3
BOEETH -7z, £D APTT HI B L IEE
IR ETHEERFBEBESEFE IR, B
Lh, —EERE T~ 2, 500E 671357
TR ERELZELTREWSD EE L b,

A REfE & fUEEERE B L <, Dehmer B!k
~2 ) 5 0007 O 5z X B HLBEE DS
AR 2B L, T OfER405 LR Tl s
HT LB EPBRERE I LEM S h Tk
2, BWEDNES E THELEHE 9 ~25%DIEA
T, WL EER LB E8BDIEFTAPTT
DORLIT L in b, BERRHOLR &£ +4
TEBRERE AR TIEM A I L7 L 8E L T uw
%, AW Ccikmeb -~ ) EE L APTT &k
RUWHB%RL, 2 oREREOES &FHic~<
) EESEIIUIIREESEE S - LR TERL
7o, F OB 5, Dehmer &3 A % 7o g E
BE& LI APTT 260 ICHEFF TCE 2~ ) &
EEVE0.13BAL/ml E EHTES, Flo~-S) i
EoETRER» L, WERMIE0H5TDO~ Y v
BREE0.198Ar/ml L HHTE 5, Dbz L
LRERRE A0S0 ToMmA ~ - Y IR0, 135
fir/ml LLEFRAE L, APTT 5608 LA b o> i E ae
PHFLTWAREEZBRS, Thbb~) v
2,500 A7 # 512 X A B E e AR T e i b
Rl HI600BE L R T E 5, REREISED
TR 5 605 #R580E T, ~ % ) w1, 00057 D8 0
BEXZERB LIV EEEINEEDL EELT W
5,

Flo~t) iS5 GH 0 APTTEXIE LD
EDREL A~ VST 5 RE M EGFEL K
FLWCENEEIRE., CoFRERELTHE, &
XKEE, ERhloBc0BERYAEEFLATY
%, RO TOFHEEIH60kg T, FKE & HEE
fRic—IZ -~ ) V2 S00BMIHE L, F 2T~
AN v ORSEYEECHRE TS L9408 A /kg
E7n Y, T0kg LAEDOREFIC X408 A7 kg WG L
THEE Lo PR ERE S R B T E R ah:
BEHEDLEELTWD, ~ ) VOEFRSER
I ORERMERCE U BMEORE R &4 B
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WEBHNCEHE T 2213, O» TERCEE»D
TR B E R 0 R B h B 1E b £ i g ]
K] (ACT) BISESS, ~VvE=x—L LTH
AoB REESTHE LE LTS, Bk
DH TECAEOERAYAAE TRATTH B,

in vitro TOH 4« ¥ b i, EA 4V
HEER OPBEEAR A + v iEO RO BRE
EEFHCERBESFA L Y BFEECFEk-T
WA Z ERHR IR, SE, H 41T in vivo
TOEHE~Y VLDOEHTT, JEA + v iR
%] & L T iopamidol 370mg/I & 1 #* v & F

& U C ioxaglate 320mg/1 % {# f§ L Cf#l o Mg
BEE - MBRICRETHECR DB B DR RE
Lz, TOHEE, MEERE - SBERO0 5 2 —2
EHMBFEICEHHFENEEEX A bR,
7. in vitro TOFEE A in vivo TREL X Ruichs -
foHE & LT, invivo TIEHEFIHIME - DEEA
WWHEASRS L MBECHFFREH, LaLBE»S
HEe o HEl X L5 72 in vitro TO R
(10, 20%EHFIMEDD) X b idriz H{ERE
b, EERAROFBREERIHEYTTE > T
5HDLEZLND, TOHER~V 2 500847
WECLZ228~ Y YLOEBET T~y v
DHBEERED FHAEFF O PBEEE L W B TH
D, FEA A VvEEEH 1 4 v EEEFHIRITOR
E - REBERAT A — 2 OFEBDE L in vivo T
RETCEbhEh oMbt Ebh s, L
DR HIEA * v WEFF RO S A+
DI TR L E~ ) v LEDOFHRITK &
FRERBVWFHELEZ bR,

AFRE L O DOLH TREFOZR S,
OB SR O MM O & HEFBHICE T
DI EBEXETHLEELZTW5, O $2,5008
LR—FAFERI W EHF~) vALERRITT
BTk, e UREDLT0kg Dl EOEF T~
VIRERARECHRE 0EAI/kg) LB EEY
ERBTHZ L, QFBRERMIEVEHE605

¥EBTHE L, Q5 HMUESNTI Fv A v —%
FER LI T =7 AV BIER, 27 —F NS
IS EH & MEPREE L cBE i~ ) vk

(64)

g~ ) LRI X Rl o mEERE - RERCETRE

HRT75 0 aThHI R ERURETHS LE
ZT\Wwa, L Lieh b Grollman B30T, 48~
SAY AR T T b bIEA A v
FlaEA Ui kB oS R I B Ao g
EALHEEYHREL TS, LR~
AY B INL, LY SEEROINESE LS
T=TABREThBEEbRS,
RARLOEFTIERE BAREEEES, #F1ER
FEBREFEEES S L U510 B A EERHES LGS
BWTHEELL,
b ik
1) Katayama H, Yamaguchi K, Kozuka T, et al :
Adverse reactions to ionic and nonionic con-
trast media. A report from the Japanese com-
mittee on the safety of cntrast media. Radiol-
ogy 175 : 621—628, 1990
2) Robertson HJF: Blood clot formation in an-
giographic syringes containing nonionic con-
trast media. Radiology 163 : 621—622, 1987
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