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Experimental_ and Clinical Studies of Non-Ionic Isoosmolality
Contrast Medium (Iohexol 140)
—II. TADSA in Clinical Practice—
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Department of Radiology, Nippon Medical School
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Based upon the results of fundamental investigation by the author, that non-ionic isoosmolality
contrast medium, iohexol 140 mgI/ml, has almost no adverse effect on the shape of erythrocyte.

Intraarterial digital subtraction angiography (IADSA) was performed with this agent in clinical
practice.

A total number of 344 injections was performed in 100 cases, and angiographic opacifications,
subjective reactions and hemodynamic alterations were analysed.

The contrast opacifications were excellent or good except five injections on which angiographies
were afflicted by misregistration artifact.

As for adverse reactions there were only 14 cases who complained mild heat sensations, whereas no
pain was experienced. The intensity of local heat sensation at peripheral arteriographies was statistically
milder than that caused by diatrizoate 292 mgI/ml (p<0.001) and iohexol 300 mgl/ml (p<0.001).

The continuous monitorings of femoral blood pressure and electrocardiogram following 16 cases of
thoracic aortography, 17 abdominal aortographies and 80 peripheral arteriographies revealed that
iohexol 140mgl/ml caused significantly less effects on decrease of both systolic and diastolic blood
pressure and increase of heart rate.

Thus it was concluded that iohexol 140 mgI/ml was well suited for IADSA as it caused no pain, good
opacification quality and minimum hemodynamic effects.
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AT4 0 Digital Subtraction Angiography (D.S. h, ZhicowToRELHERIhBY, LoL,
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YEYCFRLTCERALTCVW2008RTHA
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HARBRF RS REERE T, {ERERH
O Y BRI I O\WT, —BoEY
fTiroTENO, Birh, ERBEREEKHIC
BILTIX, &b bIEFlErRAL TOo—R
L LTZEE L, TIADSA LR AxmEHERE
EEIES 4 v EEFOFAECERTIKE-
ﬁ:ISJ.

4 E, EE X IADSA OEFEHH & B’
E15 BT, £TFRMRYEELCEIETH
B> X EBHFRE TR, BRLOHKR
kS E, WimFLERBERIEA A VEFH
(iohexol 140mgl/ml) % IADSA IZFERA L, &
R OEEHEACH L BRSO ORI L
FTESRD HH L VAR EZ B0 THRET 5.

II. WREFE

1. EREREH

Norway Nyegaard #icKEFH LIcIEA A+ v
&R # iohexol oxtim¥F SR FEERA (Fig.
D&EER L, Kicnd 2 L AFoBBEE300
mOsm/KgH,0, ¥E31.5cp CAEI RT3,
5T, BEE - HELICHE-BERZL
T 5 REBIMESFH & B LT, EENEHT
BRLEVHDOEE LB, =— FEHRIL140mg/
mlTHY, ¥ v — EHRUBEHEOHRMC L -
TALFREEREESR bR T3, X, BfEL6H

WA BB ERTE A A+ v EFAI 0 IADSA ~0IGH

BB oRMRBIC T ERRE<{RBDLIT
WiRbe,

2, X

WBFIS9E 6 B X b BEFI604E 3 AcE 5104 A0
R, B ARERMAEH BB BRESHRBHC T io-
hexol 140mgl/ml % A\~ IADSA % 47 L 72100
FI3MAEI DEF E 3G & Lic, WERILBH63061,
PESTHIC, FHp I 6 %A B84 470 (F#350.0+
17.55) LTuwic,
WEEERIL, Table ILRTEELTHS, Th

CONHCH2CHCH20H

IQ:I OH
cuacn——T CONHCH:CHCH:OH

I
HOCHZGHCH: OH
OH

N, N-his (2, 3-dihydruxwr0ﬂy|)-5-[N-(2, 3-dihy-
droxypropyl) acetamido]-2, 4, 6-triiodoisophth-
alamide.

Empirical formula: CioHzsI3NaDs

Molecular weight: 821.17

I content Osmolality Viscosity
(mg/ml) (mOsm/kgH20) | (cp)(37°C)
140 300 15

Fig. 1 Chemical structure and physical properties
of iohexol 140mgl/ml.

Table 1 Number of materials.

Tumor
Hepatic tumor
Bone and soft tissue tumor
Renal tumor
Adrenal tumor
Rectal tumor
Uterine tumor
Retroperitoneal tumor
Miscell.

Chronic obstractive disease of peripheral artery

A.5.0.
T.A.O.
Miscell.

Cerebral aneurysm (post operation)

Trauma

Aortic aneurysm
Acute thrombosis
Aortitis syndrome

Chronic renal failure (shunt operation)

Cerebral aneurysm
Miscell.
Total

(2)

30 case
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Table 2 Final diagnostic quality.

b O RIK LT Table 21273857 Bl o I & &
PrfTitote, ¥, BUEBRLO 46 + v
FORBEBRET BN TCHTIhELOTH
b, FALANC U BIIR SR I a DT,

3. BEEE

BEA Ui X#RFEEHE I KXO 1250X (E2) ©
» Y, Image Intensifier 139/74 v FH X D
Metal L1%, 7 v 27 &k plumbicon cam-
era % fi\~7z, DSA #5813 Angioimager YKO-
3000 (AART7 €A =272) WAL, 7+r /B
&5 % A/D converter (9bits) I TF 4 o2 1
1L, 640X512X16bits, 4 7v—2D 2 £ ) —
AN =LY 7727 >a vEOBHBLEY
fTofe, MEEhicF 1+ 2 2 A& B 1% Digital
Multimemory (640 480X 8bits, 407 v — &) 1=
AT B E E i, D/A converter (8bits) 12T
BO7r7r /7 BRESCERLTCFrEE =4 —
kg RL, MR VTR NV-9240X (National)
WIRER LT, i8R S hic@if§ % Image S & XY +
7RI D RICEGAEL, LB T
FT7A =9 b B AFELTCH—Far —%{EEL
7o,

4, EXFH

BRICELD, ETBEROFECHRED B
EHEXHE L CRELB, BRFAL 7V
TAREDEREIT A+ BTR-T, ZORE

ABFN614E 4 A25A

(3)

Final diagnostic quali
Injection site ma' E iy, - Total
() () () (—)
Head & Meck | Common carotid a. 32 17 2 0 51
. External carotid a. 4 1] 0 1] 4
Internal carotid a. 5 1 0 0 6
Vertebral a. 1 1] 0 1] 1
Subclavian a. 8 1 0 0 9
5007 19 2 D m
Thorax Thoracic aorta 35185 502 T 0 41
Abdominal aorta 54 3 0 0 57
Celiac t. 4 3 0 0 7
Hepatic a 9 1 0 1] 10
S.M.A. 2 2 0 0 4
LM.A. 4 1] 0 1] 4
Renal a 12 3 0 o 15
Miscell. ] o & o B8
. Subtotal 1.7 120n 2@ D 105
Pelvis Internal iliac a. 8 0 a 1] 3]
External iliac a. 47 1 a 0 48
Subtotal 55 o 0o Dy 56
Extremity Brachial a. 29 o 1] 1] 29
Femoral a. 39 3 1] o 42
Subtotal 6896 34y 0oy O 71
Total 2997 4002 S O 344
(BT

B 2R RIGH E\ELRER LI,

BEFHIIT—-TAEREAE L, ATHEL
L-CHERI30471Z, pentazocine (Pentagin ®) 15
mg & hydroxyzine pamoate (Atarax P ®) 25mg
L7z, ®\T1% procaine hydrochloride
(BB e h A4 v®) L TH T —FABATL Y
FREE U7c#8, Seldinger #:ic X b 3REs - F8
FAT—7n v — 2% KEEBIRD %\ (38 B
IREFBA L, »7F—F A BBEOMNEEEic
BT 55.7F.~7.0F.0f% A\, BH T e
BRI E T % T, PEBOBEHVIEA
LTHT—FAums & T 508N h sE
RHERR LIctd, MW OMEERICHE Ui Ho
FEAEROEARBIC CER YT LT

—H OIS T EEFREC CER LT L
o, TOHEL AT — T A LRBORREL§#
AL, 1% procaine hydrochloride Iz T 2235 %
JRPTRREE Uicts, 1761 CieiBSaBNR % IHT iz,
2 BITI EREBIIR 2 1T 21G. = 5 R 2 —$fi
IO EEFH Ui, BRHOEALEROEARR
BEOEHBEECEL TT > T 5,

B Ter7 78, BTF<=A28B%BEL, ¥
7F I 7y a VEIRBERCEEAYEAT HEK
X b continuous mode 1= T20F B L=,

5. FHliA &

1) e
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Table 3 Diagnostic quality.

Method for the estimation of diagnostic quality.
While the figure in number 2., A reveals the
degree of opacification quality and B of dynamic
observation. The final diagnostic judgement was
performed with this score according to a 4-grade
scale: (M) corresponded to excellent, (@) to
good, (§) to fair, ((J) to poor.

1. A; Opacification quality

(#) Excellent image as good as conventional
arteriography.

(4#) Satisfactory image.
(+) Fair image for diagnosis.

(=) No diagnostic information.

B; Dynamic opacification quality.
(#) Excellent image for dynamic diagnosis.
(4#) Good image.
(+) Fair image.

(=) No information.

2. Final diagnostic quality.

(#) Excellent .

(#) Good %

. A
B Eir N
(=) Poor D

BRI 2 AU EoBSHRBIEC L Y, £E¥
g1 Table 3IC/R ¥ E LR CE S\ TFM L
fo, BB, £ 74n s it BEXhicBILE
(Table 3 ; 1-A) &, VTR & X %#E8H] o mik
RBa Tl & T AEREE (Table3 ; 1-B) @ 2 fAic
DNTE A4 ABRNCFHE L, RWTEhEhoks
R% Table 3IRTEHER - TR L, BEH
ERHHD, FHED, ©EH(+H), &H(-)
D 4 BT FEE L7z (Table 3 ; 2).

2) B - KR

FIFe8 verbal rating scale 126\, BRI B O
KEOHELBEC O DVWTEAZERB RO
1), BEOLO%(+), BLALRDLARL
0% (=) LLTREKLE, ol 37CriR

(4)

HIABAEKPEALLEA LFABREORMX
(=) OFEBCED TR YT o7, M, EHHFE
BT lT IR 36lE, By <LrOETIZE
B A B OYIEABE e 9 FIFF 124133050 (5 oo st
RHLE LI,

X, MEEIER IR - T, Y#Bchirs
diatrizoate 292mgl/ml % 0* iohexol 300mgl/ml
HEAGIZ KR & LTt 2 1Tis - 7o,

3) miTHROES)

mTBHROBECERL T, SHIME & LMK
RHEL Lic, £2FMNE0ZE#HL, KESIRicHE
ANy —AQB L VBIREL 7 v A5 2 —
# — %4 L polycorder (Model 742, Mennen) iZ
THREL, LHREFAEEC CRIICAE S i
DERBINFED R-RERLOEIE LA, W
NOFEELEFFIEARLS~30H X b EAEKS &
I -~ CEGRCECE LI, FHEIC B 7z » TE,
FhFEREEHFE AR M3+ 5 B AR
i, EEHIEATRCEAE S BEOMES 2 55
¥Csey bFBHEEbKR, EAFORKME - &
IME S FEABCER U,

K XBiRER, IRABIRER RO M EIRER
T it iohexol 140mgl/ml EACHE 5 HAfE-
/Ml &, diatrizoate 370mgl/ml-292mgl/ml %
B iohexol 300mgl/ml B AU X 55 A fE « 5
Ml & & R L, ¥, ShboRIEERILE
EHHEACELA—RETH-TCHIE 512
TR,

HeEt MBI B 7z > T, Student ® t-test & U
Mann-Whitney @ U-test 2 L 7z,

I, #% =R

1. ERRE

HERAEY, 344[a10209[E187 % T (H), 40[E112%
T (W), 5EI%T (+) EWwIFHE»E bR,
(=)AL& Lich -7 (Table2), zhb
FEA BT &, I TRT1EAE0[E
70% T, (H19E27%, (F)2E3%BTH -
fe. X, B9ETi341B oA F35EI% T (H),
(H) 5[E12%, (+) 1EZ3%THH, IEEILL05
Bl () 91[E87%, (H) 12[H11%, (+) 2[E
2% DFHM23E b iz, BREBTI56EIH (H#) 55

HAEMEE 465 W45
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Fig. 2 Post clipping operation of cerebral aneur-
ysm in 60 years old male. Post operative follow
up study was easily made by the direct puncture
of right common carotid artery.

[198%, (H) 1[E2%, PEBIICTIXTIE 68
[196% T (#), () 3E4%BTHbH, “wFhb %
HLUF & 3Fffi & o BB L /e hv» 72, Fig.
2~ BB Y ERT B,

2, BE - KR

ERHTEACHE L 5 B - KROHE L BE
2T, 88MU311E 2 3 5 & L A EfiE 24% Table
4-ATHB, TiobbERIR311E$297EC(—)
EHE SN, UEIDEAT (+) ARLATDOX
ThH, HRBEDLhlh ok, KEIILEY
ZRELTCEL<BEDLRIED 5T,

Table 4-B (M EIIRER I 3813 5 s A &
D HEHER T H 5 3, iohexol 140mgl/ml(n=70)
(% iohexol 300mgl/ml (n=48) 1=k L p<0.001
T, B KRR ARCBECh -, M,
iohexol 300mgl/ml (% diatrizoate 292mgl/ml
(n=100) B L T p<0.0010EFEERY S T
CREDEIERL I EDERVBLR T3,

3. MITHEBNEE

D ME - OHE O RBHZEL

Fig. T M KBh k&R 16[E, I ABIIREE170,
B OBk EFIEI DRFHER LR LIb DT

PEFI614E 4 A25R

5)

Fig. 3 Emergency angiography in 53 years old
male with dissecting aneurysm. A fusiform type
thoracic aneurysm and intimal flap were clearly
opacified.

Table 4 Adverse reaction.

A; Frequency and intensity of heat and pain
following the injection of contrast media.
(+) Severe, (+) Moderate, (—) None

B; A comparative study of iohexol 140 mgl/ml,
iohexol 300mgl/ml and diatrizoate 292mgl/ml
concerning local sensation of heat and pain in
peripheral arteriography.

A Heat Pain
# + = Total # + = Total
0 14 297 m 0 ] am m
B Heat Pain
# |+ ] - [+ ] -

Diatrizoate 292 mgl/ml 90 | 10 0

=100 84 n 5

Tohoxol 300 mgi/ml ] ]
g mlmll 3 | a1 | a ] 2|15 | o :I
* *

lohexol 140 mgl/ml
me/ml o | 4| es 0| o 10

® U-Test, P<<0.001

B5, WThoBMLOBERICTY, BFEFEAL
PEAL IR E s 5 Fo AT hin L H L1
TEELEAL10~25B oM TcEoY — 2 2R L,
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Fig. 4 Thoracic aortography in 67 years old
female with aortitis syndrome. Aneurysmal
dilatation of right innominate artery, smooth
narrowing of left common carotid artery and
complete obstraction of left subclavian artery
were clearly dermonstrated.

F OB A EF A 1 SEICIITEARIE
CREA WS AR LT, IREMmE S 3ER
Bo#HEB R Licds, MFERE T 3R 25 i fE oo
FhibeekEl, MEDOOIESETEWER
BRED BT, —HOREE G AR LI
WL M b15~258ol Tty — 27 %RL, £D
BP LN RBA R LENLIRIE 1 HERICEA
MERE-> T3, UEoZERX, MABIRERY
THRLIAEL, EABREYS Zhick ¥, Mg
BREE CRED THRITH - T,

2) MFE « LIHBPDFTAE(ER

ki h s 3fERiTkWT, £8mERTLHE
KoRmAHE « B/MECS XWX TR b DM
Table 5% %. lohexol 140mgl/ml iz X % IN{f
M « AR MME OB KR TR, ROLHED
BRI, fFcLuThiEDThEW
L OTHoT,

(6)

Fig. 5 Hand arteriography in 47 years old male
with T.A.Q.. Some segmental obstractions of
digital vessels were clearly opacified.

Fig. 6 Acute right femoral artery thrombosis in 63
vears old male. A smooth, curved, concave edge
at the occlusive lesion of superficial femoral
artery and minimal distal collateral circulations

were clearly visualized.

H R ERERE

H46E HF4F
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Table 5 Maximum decrease of systolic blood pressure (SBP), and diastolic
blood pressure (DBP), and maximum increase of heart rate (HR) following
thoracic and abdominal aortography, and peripheral arteriography.

t-test, ***p<<0.001, **p<0.01, *p<0.05

n=16(m+S.E.)

0 10 20 30 40 50 60 120 (sec)
———

Inj.
10
,. X ++ ——
= - =
. A
-10 L i
-15 %4{'
—20 n=17(m+S.E)
10 20 30 40 50 80, 120fsec)
%) i L
10
e g,
5 L ~+ 'i“"-&--a-.
o= o o Y
T, [P UON e T-—ﬂ
-5 T l_i_'}_..{-——ﬁ-—n—
-10
=15
e n=80(m1S.E)

Fig. 7 Mean per-cent change of systolic blood
pressure (---), diastolic blood pressure (—) and
heart rate (-+-) during and after the injection of
contrast media into thoracic aorta (A), ab-
dominal aorta (B) and peripheral artery (C). Inj. ;
Injection time

Contrast Maximum Maximum Maximum ca
Injection site media decrease decrease increase mm:ar
(mgL/ml) of S.B.P. of D.B.P. of HR.
Thoracic aorta | lohexol 140 1&812.6} 23.01:3.3] 11123.8} n=16
Diatrizoate 370 | 436+21 413+29 27422 n=20
Abdominal aorta | lohexol 140 | 221 123] 22.91:!.1] 112:2.1] n=17
Diatrizoate 370 | 35.2+ 34 38733 19.7+26 n=17
Peripheral Iohexol 140 10.1£15 12607 93£08 n=380
artery ]l& :|N.S ]HS‘,
[ohexol 300 13.921‘4} | 1542135 woo| 102415 | n=24
Diatrizoate 292 | 233+15 mz:I.BJ 1\5.!:12.0} n=>53
% (mean + 5.E)
60 o 120(sec) I“r # g:

IADSARIVDSAI L, % D & i h Remisre-
gistration artifact 2370 <, W, EEH ooPepE,
EYBERETE 55253 Crummy VDB LISE
FIRAE B E > TWw5, L LEHREERIz-
WCOFRSGHERFHIIIEA L RIATE ST,
RBEH O BARN SRR It VRE S &2,
BHEAEYFRROIIFERATH L RENET XS
7', REICIREOBIT S W CERAR K21
A DRI THLICFREALTHE0 L ER
hs,

CORBRRERCEEEE S, EROFROEE
IADSA Wit 2 E@EHH & LT, A+ v i
R H iohexol DX ISR BERKHNBIR T
BRLBETH S LOMHIEL, Bt oiER
Rz >WTERE LI,

1. ERERAIBIT » 25k

1) BBEIC2\T

HERLIVFEHIATWIEBEELEEH I
b, B - JOR - MERTSER %< o gl
BOEBIINDER, BELEIOTHRESR
T2 T v - R ot
MmPRBAFTIDREE LS Xk ShAELHBHLT
W5 13):9)-

2 — FEEH O RMRECBIETEE O\
TiL, 7T Aspelin bt X 28E&ER L bBRh 3
o Lrl, ThbOERTRABRBROBE

ABFI614F 4 A25R (7)
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FE - BEZOoHEHROEENEE EL LA
TELY, EFORIANVELTCHB, L ZTEE
Bohbof&r B L LERYITR, GBE
FEEEHIc X hRmEROHMABELIRF ERE &
R, ROKFBEROKENLHERKT HHELHAL
Joo B, AETERYSE I T diatrizoate,
iothalamate F Uf ichexol @ ZriERE 1z B 153 {F
A, ARMERTAE & MOk BE 1 fR A S A B R R K
X AEREELLIRVWbOD, BEEOHEKIC
e AR BRI B e B 5 2 AH AT L
@?‘&‘:5)143‘

XmbhT\wakic, EEBEEBF TR
MEREBEEER T 50T, REMCEMT
EHHDOTHB, -T, HHHOBBELEE
REBHIEFEMPFLELLINETHL L2 X
5.

2) FRFEwOWT

BESOER T, SBEARKCAERRE
K&Ex Mz 2EKL Y, SEFAYECHFRLT
IADSA #fT-TWwWA X5 EAZTBRS, &
DB, BHRYEASTHIACRELILY, BEBR
YEGHICKE L5 &, BRFO CONE
BLEWO pH 3ELE FT5, ZhaAmi
ELTHAVTWAEEREK, 7F oK &E
KECTEHRR ML bR T WinWE, FRICX
h BEEFFOBEHOREIMETT5AHTH 5.

Nyman 5 v 4+ FOKEEEKL b pH 0 R 7x
HEFHIREALILBEOLHMEDEE) %
~, pHOETRXYMESRETT2HEZRLT
W52 G 5T, pH R ABAEFEA T EIcko
A Y e BB OREH RN T 5 LE
Bh5BH, ZORERBEE»LE LWL BETKD
hTw5 X 5k BEOREOBICRT HERH O
FRZ, FEMCEMETHHORELT, FHL
LCOEELED AL LRMELRDD D LEE LR
Win b, SEZENMERLCEERLE, b
NP DLEREOBERIHRMENA TR D, 2EX
i ERHEKE LTS pHOEBIXIZEA LR
{, TOHACBTERIZ D E LS,

T L LT3, 5% dextrose b L < (X4EHE
HAKEHCTWAHEE S R DI B9, Z o

(8)

LRI A &0 BB EH300mOsm/KgH,0 #ith
ChbHE BEEXETIERRAEFL TR,
e, WHIEFRLTOERREEL THHIR
AEETH D, €-T, BEHOFFICITEREZKE
Buwaiodird L WEEzbhi,

3) =—rERFEOWT

##AD IADSA B3 A& i iz L2, 3E3k
OV 140mgl/ml &5 a—- FEFEieR
HnEBbhA, RLENAGBEOHRED S I
B IR E & EHE A i & T\ isw, Norman ik
R & e Hexabrix ®& 9, 2 — F&F
{£120mg/ml & 140mg/m] T35 0 J7 A5, 140
mg/ml &160mg/ml TR\ Fhick T h BiF
BB bR E LT D, X, Bul TILERA
JRWi% 2 B FRLTERLCRE DL S (™,
BEo 5 1 w2 LEELEEES T JADSA 12
Bk, ZOBREOLOARLELTWSLED
na,

—F, fkoBREBEEXAYHVICHE, F
BETHRIEBKCL VEED0%EEICET
ERTHMLENSY, ol — FEERITH60
mg/ml EEHTETFTLTLE 5. Shick LATEE
EBBESYAICH 5 iohexol ¥5E E LicBE
Zita — FEEER4Img/ml Lich, BRo®:
B X b IADSA ¥ 1778 5 WhE 2RSS Te = —
FEEESMRICRS,

Ll Eo=%E L, iohexol @ LDs A b L E
{2 EMoO—ETik T CIERER S hZek
DRI hTWbRkEA KA 5EEEE
$##| % Nyegaard #HicKEE/ER L, IADSA i
AlLizb0Th5,

2. EREECETHEE

BT OWTIIEDTRIFLER B LR,
344[E15R339[8 (99%) T () LA EEIL2Mr EFE
SicEEE b Tz (Table 2, Fig. 2~6), &
B (+) Thotc 5 EIIMMEEHROE 1
BERER & 20 L, WABRERD 1ETDH
b, \Th b misregistration artifact 238 R ©
otz SEOBENTIHEAMED L < LEHH
frwc X 2EHEOEZHALLTRNSIH, Th
1L IADSA OFIGICE > TctiENR s Shicha L b

HABEMEGE 468 545
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Zzbh, ULAEMARDOL EERDL L KRE
R DL\ E £ TADSA DB EIG & B
e, B, PURE < BXI0E RK OVK BhR O i M
ZEN &7 T D, interventional angiogra-
phy £ DffH, B roEARBEBEL L ER
ThHot,

B EIRE R B LT3, B TEBRREREN
Boh, HUERTCES ¥ CERCEE IR,
CRIFERBETDH 5 R/RBIEEIC X 5 BUNE
BROEENR L, BFF ORI LRI R
RI:hTWBEC LD EBbhie, RO »
P74 AT X B E B LB, IR
B ST EM A RED S B DSA THHE
KOVAACEHTEL 27, Thicxy LESH
REOMEFEY CER Ih B MM ERL, BE
OFT DSA OB BEEIRE L DM D - 7.

BA A E I A TR, BRI O T SR8
ROEFINED 120y, WTFhd BIFcsHinNeE
biic, Brant-Zawadzki 539, BIESB i
WTiE, TADSA DB IXFEFE DS #EE T 4L
Bt s LR TR D, EEOBERERT LR
ThHote,

KEREFRIRERDOY v b 7 s VAL DBEY
DHE, BREOCEFHLASERL T IE
b3, IADSA 32— FAROBE &\ 5 5T
FEHECRVBILLEZBRS, BIGEBEE LTI
MEERERFLTH Y, X, BIkD mapping ic
BHZK S 7 51X 1 ROERE ¥ ComErn i
ShhX X VEh b, IADSA TR
BEER-TEEZbhT, Bz, continuous
mode IZ X A MEREOBE L T END, &
Y LI REEXBIREOZMERTSH - .

AT, IADSADBRWHIEO—2+ LT
interventional angiography ~®JERMH b, =
RECOWTORELBEIMLooh 59929, [FRH:
FrEZ R C® LT 2BEERECEREH iR
5 HMBHBIIREB T 2 ERMMCHAL, =2 -
FAROBRR &L TEREE~ O P E OB OB
ERFEOKXMIRERLTETS - 1,

LaL—7T, BfTo DSAEL TR ILoK
EIRLHBEFOFIRDE, BEEBTILRIIC

MEFN614E 4 A25A

{9)

WML Ty, field Dk X\ LLOBELE ¥ h
5,

SEEEE, SEHHOEAERVEARGEY
DMEEHIE U7, &hix Norman & b 1515
LT3 X 51, M¥ERLE DTS Tt opacifica-
tion XG55 TH D, #-T, EUELELSIE
RLUICEAERUOEARE Y v 5BE T
SE5 5003, BEBURVEBCIVEORK
BT, SEOBRFEBE V-2 X5,

3. B -ARCHTIESE

ERRIE AT 5 GBI TR B e
EBRF ER 3%, B DSA kR CTRE &
SBALCEERZ 0oL, SEHOKRE CIRARI,
Z<{RDONT, 14ECRE MY BDT -1
Flgino7c (Table 4-A), Fic, PUEEBIIREHic
MR M3 i i 13 % diatrizoate & OF iohexol
300mgl/ml ¥ A B % AR & L C ks it % 17
Roloff R TIL, iohexol 140mgl/ml 3 diatr-
izoate (X1 A A D, iohexol 300mgl/ml & HiF
LT BRI BICIRECH - 7= (Table
4-B),

ERAIE A bl 5 JOAARERY, T LR
BEVESETHEVbhTRD, TOEFE LT
RMEANMCTR & h 5 BEEAR T 5 %
ot 0 BHAKOBENC X 2 KIE MK D &8
AR, H 5\ 3EBEERBIC X B MmAE R
RyrboZEBREHEDERENE 2 bR T
%1080 2B, GER 0 BRI LT IHER B
MR ERTS &, BRAEACHER D B &
FOEHICBEREh % LT 28MEIHEL 2bA
BHN~1280 &6 D fE R T, iohexol 140mgl/ml ik
BURL - K83z iohexol 300mgl/ml X b % F iz
ETH - 7en, ik iohexol 14000 8 5% »l i 3%
EFLOLAIMFROIENL, X, BBFEICL
AP MROEES s WBc X 5 - Bbhic,

4, MITENENZEE)CRIT HE%

Iohexol 140mgl/ml & AV 7c 5 MFE 1% 050
R DRERIEA, OB Y F o3
L RERROHEBER LI (Fig. 7), TOHA
EBHFIAHF & DB AT B & s ic BREE T
Hoic,



550 *im 3 EEBEMIE A 4 v iE#E D IADSA ~oJtH

BEREACH S MTEHRBOEEICOWT
1%, “hETIb 20 ENRLBRBD,
ThbRWTFh b BRAOREY AvicboTH
hona ERRICHR L Ao BEHIC X AR IR
L& bhize,

EEHEARICA b ic— B O ME EA X,
I BE O BEMREY 7o B 1 X % varoreceptor # 8(
w3 A M E B RS AT & A LI KA E DI
X hET, Zhicftiss oz AEr
BT 5 L5, SEIOFKRTHEFHAEAK
Fl&fE MED LR ThoFoEFeTh
SHRIRTH b, EHAIRIE % A\ IcEERPIEC
X BEROBWE L I2IF—FL T\ 592

LR s &< MEORET X, RESEMERN
DEBEEGEYH L MEHN & ORI E
BEEAEC LY, FAEOBHKSDENCBET
2 2 & HHEEES % L\ 5, FriBFischer model
DBYL AR X h T & 717, I, Krovetzbic X
h, BEEOR 5/« Ok MERNICEAL
B EOMEOETRRELED ERILH-»T
BRT2HEVPRBHCLRI ATV 5, HE,
iohexol 300mgl/ml i diatrizoate IZ kb L Ifil FE D
EENIFBIC/PDE L E Wb TE H 1?3, iohexol
140mgl/ml iz X % ZFiT diatrizoate i1 b B A A,
iohexol 300mgl/ml X b & Fiz/h W ER A FED
bz,

LALighib, iohexol 140mgl/ml i3 &5ECH
HENLBRBEZEDOLZTIRMEDKETFIZHNL £
e, T ORI 2T Krovetz b3, £3E0 NaCl
B0 dextrose ZBE OHEAER CHEARBILTA
2 DK RKBINRICIEA U35 E 306 2 o MmERE T
R@EDH N, EAERVCELHEM S ®icHEmE
ETHIDELLLABELRLEY, Hbkzo
R L LT, baroreceptor ¥ 4 L 7c Kt & 12k
MER DWW E = X 5 chemical mediator @ frH @
BRI OWTHERL T35, FEEIE
2, EEAEARBIC Y B, RHEMEOSH IR
fEs| ik BEARAES ZO—HTHB LE 2
T35,

V. & B
1. TADSA it L ToFE#EFAI L LT, Wil

(10)

MHEBRBFEIE 1 A+ & iohexol 140mgl/
ml #ER L, BREKNHRELTR-1c,

2. ABEEHI % HEH L 100413445 o TADSA
ok, SO B - KRoRECm
THROEBOBE T -1,

3. BRI ST D T BIFT, 344E15339E
T2W EEL REBSE bR,

4, BEAEACHER I ERIEL A0HT, B
RBA OB TRD L IIIRE I h o Iz,

5, WMHEH=Ficklt A diatrizoate 292mgl/ml &
iohexol 300mgl/ml tE Afil% 58 & LT bk &k
BEHEOWTHERR L EZ A, WTFThogl
FlEHB LT BRI L Hic p<0.001icTH
BBETH- .

6. M KBIRER16E], IEKBIIRESR1TE, MUl
B ERR0ECoWT, EFAEACH R 2H
MR OO B 0 FERRIHER 1> T 8E Lz 2s,
WTFhOBLIBOTEETHY, S¥FIEAL
LRI OEICRE » T\ 5,

7. D EoBEERAHEFNz X b, St EREE
3k 1 A v & & #liohexol 140mgl/ml i3,
IADSA kT &AL LTBDTELL D
DCHDEOREHB,

Wa#bsiciEs, g, @EMLE - HARERKX
EHOHGEEHSENR -2 ER% L ¥4, X, EE
EfgETE R E R BB R RD L, B,
W EMEET & » LG EEBZ o E, IEEY
FOHBITOL L DB L T,

AL OEER L, H3UTEAAEFEHHRESBIREMS
&, BB AREERGHRFEIES, F160BE MRS
# (CR, US.A) imTHELL,

B s

1) Crummy, A.B., Stieghorst, M.F., Turski, P.A.,
Strother, C.M., Lieberman, R.P., Sackett, ]J.F.,
Turnipseed, W.D., Detmer, D.E. and Mistretta,
C.A.: Digital subtraction angiography : Cur-
rent status and use of intraarterial injection.
Radionlogy, 145 : 303--307, 1982.

2) Takahashi, M., Koga, Y., Bussaka, H. and
Miyawaki, M.: The value of digital subtrac-
tion angiography in peripheral vascular dis-
ease. Br. J. Radiol., 57: 123—132, 1984.

3 Y R, ER&WN BRES, THE #, B#
B—, EHCE, B HESERC TS

HAERSEE H465 845



Bk DSA o BERAVFEM, B ABEHEEE 450
990—999, 1985

4) Brant-Zawadzki, M., Gould, R., Norman, D,
Newton T.H. and Lane, B.: Digital subtrac-
tion cerebral angiography by intraarterial in-
jection : Comparison with conventional angio-
graphy. A.J.R., 140: 347—353, 1983

5) Chang, R., Kaufman, S.L., Kadir, S., Mitchell,
S.E. and White, R.I. Jr.: Ditigal subtraction
angiography in interventional radiology. A.].
R., 142 : 363—366, 1984

6) MEo%, k#fhdE, #IHR—, FHHES, R
Wk, R, )3 RmERE BET
A1 A v HEEREREYAOER, REE, 25!
892, 1985

7 HERZ, BEER FRto¥, kX M F
BEH, HFEK=S FEIFE ETRE RYF
ik, MHE—, A&—3%, EMR—  lopamidol
iz Xk AP E IR &R, ERfk, 28 | 1557—1561, 1983

8) Kumazaki, T., Hosoi, S., Sugawara, K. and
Honda, K.: Bronchial and intercostal angio-
graphy with ioxaglate and diatrizoate in man.
Acta Radiol. [Diagn.] 25: 49—53, 1984

9) MRIFFEEE, MIFHR—, HERo%, =FFEEE,
HEBLEEZ, K& W A&—3%, BHEfk— % I
%, IWFE A, AR, F&E—H  Iopamidol i
X5 IO B HR B B X 0% 4R 09 I B IR B B
—Diatrizoate & @ L #F—, EH L 5K,
12(Suppl.) * 145—162, 1984

10) PRk, MBREZ : lohexol o Xk 5 M,
i, 29 1 471—475, 1984

11) HERZ, H#EA—-E, K& # BB,
BEESR, W@FR—- K&K REEEX BE
fik— : Ioxaglate 2. X 2R HMEERY, FELE
%, 13:2833—2843, 1985,

12) BB K2 &8 K] E & ¥ 7l loxaglate,
Iopamidol % Uf Iohexol iz & % P4 [ 8) Ik i& ¥
—EEREOTR L, BYERVCLTHE~DK
- 351 5 diatrizoate & O #i—, BAEKS
3k, 45 1407—1420, 1985

13) MRiRER, HER2¥, AR M, HEEZ, F
BEH, MHE—, AL—#% EHk—  dmEE
HEREERES & vEEFIC L 2 EBIRMD
digital subtraction angiography (IADSA), H
HERMSEE, 45 660—662, 1985

14) HEe- & i SEREEEIH A 4 v BEH
(Tohexol 140) o FEHH# & OEE IR IGH I BI 3 5 BFAE,
—1. imEkoMEECRETEFRA—. BRER
£, 46 1 469—477, 1986

15) Norman, D., Brant-Zawadzki, M., Gould, R.G.
and Newton, T.H.: Optimal iodine concen-

tration in digital subtraction arteriography.

BRF614E 4 A25H

HEo¥

(11)

25) Davis, P.C. and Hoffman, J.C.:

5§51

Invest. Radiol., 19(Suppl.) : 368—370, 1984

16) Hagen, H. and Klink, G.: Contrast media and
pain : Hypotheses on the genesis of pain occur-
ring on intra-arterial administration of con-
trast media. Fortschr. Geb. Rontgenstr. Nuk-
learmed. Erganzungsband, 118(Suppl.) : 50—56,
1983

17) Fischer, HW.: Hemodynamic reactions to
angiographic media. A survey and commentar-
v. Radiology, 91 : 66—73, 1968

18) Nyman, U. and Almén, T.: Effects of contrast
media on aortic endothelium. Experiments in
the rat with non-ionic and ionic monomeric and
monoacidic dimeric contrast media. Acta
Radiol., 362(Suppl.) : 65—71, 1980

19) Sage, M.R.: Kinetics of water-soluble con-
trast media in the central nervous system. A.J.
R., 141 : 815—824, 1983

20) Aspelin, P., Strtthr-Liessen, M. and Almén, T.:
Effect of iohexol on human erythrocytes. I.
Changes of red cell morphology in vitro. Acta
Radiol., 362(Suppl.) : 117—122, 1980

21) Aspelin, P., Birk, A., Almén, T. and Kiesewet-
ter, H.: Effect of iohexol on human eryth-
rocytes. II. Red cell aggregation in vitro. Acta
Radiol., 362(Suppl.) : 123--126, 1980

22) Aspelin, P., Teitel, P. and Almén, T.: Effect

of iohexol on red cell deformability in vitro.
Acta Radiol., 362(Suppl.) : 127—130, 1980

23) Nyman, U., Almén, T. and Landtman, M.:
Effect of pH, buffer and osmolality of different
contrast media on aortic blood pressure in the
rabbit, Acta Radiol. (Diagn.]) 21 : 679—684, 1980

24) Kaufman, S.L., Chang, R., Kadir, 5., Mitchell,
S.E. and White, R.I. Jr.: Intraarterial digital
subtraction angiography in diagnostic arterio-
graphy. Radiology, 151 : 323—327, 1984

Work in prog-
ress. Intra-arterial digital subtraction angio-
graphy : Evaluation in 150 patients. Radiology,
148 : 9—15, 1983

26) Becker, G.J., Hicks, M.E., Holden, R.W,
Edwards, M.K., Jackson, V.P., Bendick, P.J.:
Screening for occlusive vascular disease with
intraarterial DSA.: Preliminary experience
with a high flow 4F catheter. Radiology, 153 :
823, 1984

27) Rossi, P., Simonetti, G., Passariello, R.,
Tempesta, P., Pesce, B., Pavone, P. and Cas-
trucci, M.: Digital celiac arteriography. Ra-
diology, 154 : 229—231, 1985

28) Salvesen, S.: Acute intravenous toxicity of



552

29)

30)

3D

XML FEFBEMEIE A o+ v E8HH 0 IADSA ~o i H

iohexol in the mouse and in the rat. Acta
Radiol., 362(Suppl.) : 73—75, 1980

AMRES, KR B, &H 8 PSARE
K, FREE  EROEEH kst o8EE
digital subtraction arteriography ® &I, H#
R, 44 @ 1366—1373, 1984

Workman, R.J., Shaff, M.I, Jackson, RV,
Diggs, J., Frazer, M.G. and Briscoe, C.:
Relationship of renal hemodynamic and fun-
ctional changes following intravascular con-
trast to the renin-angiotensin system and renal
prostacyclin in the dog. Invest. Radiol., 18 : 160
—166, 1983

Nyman, U, Nilsson, P. and Westergren, A.:
Pain and hemodynamic effects in aortofemoral
angiography. Clinical comparison of iohexol,

ioxaglate and metrizamide. Acta Radiol.

(Diagn.) 23: 389—399, 1982

32) Iseri, L., Kaplan, M.A., Evans, M.J. and Nickel,

33

34,

L

—

ED.: Effect of concentrated contrast media
during angiography on plasma volume and
plasma osmolality. Am. Heart J., 69 : 154--158,
1965

Krovetz, L.J., Mitchell, B.M. and Neumaster,
T.: Hemodynamic effects of rapidly injected
hypertonic solutions into the heart and great
vessels. Am. Heart [., 74 : 453—462, 1967
Krovetz, L.J.,, Benson, RW. and Neumaster,
T.: Hemodynarnic effects of isotonic solu-
tions rapidly injected into the heart and great
vessels. Am. Heart J., 73: 525—533, 1967

(12)

BAERSE $46% H4 5



