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CT-Cisternography and Cervical Myelography with Iohexol and
Metrizamide: A Comparative Multicenter Study in Japan

Naotoshi Kobayashi? and Koichi Kitamura?
"Department of Neuroradiology, Neurological Institute, Tokyo Women’s Medical College
#Department of Neurosurgery, Neurological Institute, Tokyo Women’s Medical College

Research Code No.: 502, 503

Key Words :  Myelography, CT-Cisternography, Contrast material,
Non-ionic contrast material,
Low Osmolality contrast material

A multicenter comparative study was done about the usefulness of nonionic low osmolarity
hydrosoluble contrast media in CT-cisternography and cervical myelography between iohexol and
metrizamide. CT-cisternography was studied in 65 cases and cervical myelography in 117 cases. The
difference between back ground distribution of iohexol and metrizamide cases was not significant.
Overall quality of radiographic visualization was good and similar in two groups but the usefulness was
graded as “excellent” in 72.8% of iohexol group and in 35.4% of metrizamide group, and was graded as
“excellent” or “good” in 98.8% in the former and 80.5% in the latter (p<0.001). This difference was
based on the safety of the contrast media reflected with the low neurotoxicity,
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Table 1 collaborating institutions and investigators

departments

institutions

radiology

neurosurgery

Hokkaido University
Akita University

Tokyo Women's Medical
College

Tokyo University
Keio University

Kitasato University
Kanto Teishin Hospital
Kyoto University
Osaka University
Kobe University
Kyushu University
Saga Medical school
Kumamoto University

Kazuo Miyasaka, Satoru Abe
Yoshiharu Tamagawa, Takaharu Miyauchi

MNaotoshi Kobayashi**, Yuko Ono,
Y oshio Kakinoki, Reiko Ebihara

Tohru Machida, Kohki Yoshikawa
Hayao Shiga**, Toshihiro QOuchi

Takashi Matsubayashi, Shinichi Kan
Tadayuki Maehara**, Kazunori Tanohata
Kanji Torizuka, Yoshihisa Nakano
Masanori Mitomo**, Ryuji Kawai

Kanehiro Hasuo, Shozo Tamura
Takashi Kishikawa, Sho Kudo
Mutsumasa Takahashi**, Ryuichi Saito

Hiroshi Abe**, Yoshinobu Iwasaki
Masayoshi Kowada, Tatsuya Sakamoto
Koichi Kitamura**

Kimitomo Takakura**

Shigeo Toya, Ryuzo Shiobara
Kiyoshi Hirabayashi*, Koichi Wakano*

Shigekuni Tachibana, Kimihiko Mii
Hideaki Masuzawa**, Jinichi Sato
Hajime Handa, Masatsune Ishikawa

Satoshi Matsumoto**, Norihiko Tamaki
Katsutoshi Kitamura, Masashi Fukui
Hiroto Egami, Kiyotaka Fujii
Yoshifumi Hirata

Department of Pharmacology, Hamamatsu University School of Medicine

Mitsuyoshi Nakashima(Controller)

*Department of Orthopedic Surgery

**committee members

Table 2 Chemical structures and physiochemical properties of contrast

materials
general name 1ohexol metrizamide
CHOH
CONHCH; CHCH, OH . 12%\
ONHCH, |
HCO J
1 1 oM < ::5,; H.OH
CH, 0 C
) N CONHCH, CHCH, OH
chemical structure iy CH(I:H 1 H L. l;
OH CHCO, - IHCOCH;
CH !
MW : 8212 MW : 7891
content, (ng/mé) 388 514 KXE] 496
iodine content. * (ngl/mé) 180 240 180 240
osmolarity (mol kg - Ha0) 0. 40 0.50 0.29 0.37
viscosity {cps) (37¢) 2.0 3.3 2.0 3.2
specific gravity (g/mf) (377C) 1.20 L7 1.20 1.26
pH 6.8 ~ 1.6 6.9 ~19

DEGE LT,

2. EH B HRBREALE LAV
iohexol & metrizamide D ¥y E AV HPEE % Table
2RT. WTFhito=2—-FFREEY—ELL,
CT B #8212 12180mgl/ml, BT FREEF <X
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#* 180mgl /mf for (T-cisternography
240mgl /me for cervical myelography

240mgl/m] @ & D & v iz,
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Table 3 Diagnosis

| ) ) . statistical
method of study | diseases iohexol metrizamide agaT SIS
| (%% test )
brain tumors 18 16
hydrocephaluses 1 5
subarachnoid cysts 2 3
empty sella turcicas 2 2
CT-cisternography cerebral vascular disease 0 1 NS,
syringo-bulbomyelias 3 0
degenerative disease 1 0
anomaly 0 1
| others q i
total 31 32
R orers | .
spinal cord tumors 3 11
syringomyelias 1 1
cervica degenerative diseases 3 3 LI
myelography
traumas 2 4
vascular diseases 3 0
malformations 1 2
others [l 3
total 52 54

(28)
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1. HREF  iohexol(IH), metrizamide(MT)
EZRTOEBONFRIL Table 3IT-THY TH D,
T MR, F£i, F, FREoXRS, RMEHE
Fr&dE, BEHIIEA RS Table 4, Table 5icix
2%, Zhb&e T L TR LR CREAIBuC
xR bhishof, FFREIEH-LRZE O
L IH BC356, MT B T36fITH 722y, Zh
LThTOHEER L UEBCHEE CHETDORD
BRbREh-t, Fh, ChbIRTOFRA
FrodemEREcokERERXRbh 1
y

2. BIEAEEIR © St FRAC R B B AE
RORBFIE L FHEE Table 61z, £D 5 bib
% Table 7TIzR3., &HCroRERERGH
Boh, IHH AR CE >, IHFTIKCT

Table 4 Background of Patients —Characteristics of Patients—

| all cases CT-cisternography cervical myelography
item statistical statistical statistical
inhexol  metrizamide  analysis iohexel metrizamide  analysis iohexol metrizamide  analysis
{x2-test) x *-test) ( x*-test)
male 54 95 18 21 6 M
sex N, S, N, 8. NS
female 29 31 13 11 16 20
~<15 1 2 1 2 0 0
152~<20 4 5 3 1 1 4
0=~<30 9 7 5 4 4 3
N=~<d 12 14 6 1 ] 10
K. 8. L N, 5,
age 0=~<50 18 13 3 1 15 9
(years) | 50=~ <60 22 25 § 9 14 16
Bl=~<T0 13 18 4 7 9 11
M=~ 4 2 1 1 3 1
mean®S, 0. | 46.1£15.7 46.7116.0 NS, 40.7£17.2 459179 N5, 49.3%£13.9 47,1149 K. §.
min ~ max 6~78 9~75 6~76 9~14 15~T8 15~15
~<40 3 2 1 1 2 1
body | 40=~<60 43 i) L 18 22 N. 8. 23 k) N §.
weight | G0s~ 36 31 11 9 25 22
(kg) |mean$ D, | 5804113 56.8%10.5 NS, 56.7+12.6 54.4% 9.2 K. 5. 58.7£10.5 58.3%x1L1 [
min ~ max 17~88 31~88 17~88 31~T2 36~84 35~88

PRAN624 4 258

(29)
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Table 5 Methods of examination
all cases CT-cisternagraphy cervical myelography
item statistical statistical statistical
iohexol metrizamide  analysis iohexol metrizamide  analysis iohexol metrizamide  analysis
( x *-test) ( x *-test) (x *-test)
~&19 2 0 2 0 0 0
20 30 27 11 10 19 17
width of 21 21 30 NS, 9 12 N. 8. 12 18 N8,
needle 22 28 2 3 8 20 16
(G) 2=~ 2 3 1 2 1 3
min ~ max 16~23 20~23 18~23 20~23 20~-23 20~-23
~< 3 16 18 3 3 11 15
volume of | 3=~<§ 35 40 NS, 16 20 LR 19 20 N.§.
evacuated | FS~<9 28 23 8 6 20 17
CSF 9=~ 4 3 2 3 2 2
(me)
meant$, 0, 48£25 4529 NS5, 5.0£2.4  5.3%26 NS 47426 41%£3.0 NS,
min ~ max 0~13 0~13 0~10 0~13 0--13 0--13
~<L0 1 2 1 2 0 0
L0=~<15 11 13 11 13 0 0
Lis~<210 23 22 19 17 4 5
dose of |2.0=~<2.5 16 14 NS, 0 0 NS 16 14 N.S.
contrast |2 5s~<3.0 27 33 0 0 27 3
material |3.05~<3,5 3 2 0 0 3 2
(gl) 3.5=~ 2 0 0 0 2 0
meant5 0 | 2292063 2 25+0.61 K. S, 1.61+0.26 1.58%0.28 N8 2.690.39 2.65+0.33 N.S.
min ~ max |0, 90~3 60 0. 90~3. 12 0.90~1.80 0.90~1.80 1 68~3.60 1.92~3.12

Table 6 Changes of subjective and objective symptoms before and after

examinations
contrast changes of symptoms statistical analysis
method of study _ No, of cases
material negative cases | positive cases (2% test)
iohexol 30 27 3 aoo
CT-cisternography P <0.001
metrizamide 32 12 20 (62.9)
iohexol 52 46 6 (1.5
cervical myelography i P<0,01
metrizamide 54 33 21 (38.9
iohexol 82 3 9 (110
total P <0.001
metrizamide 86 45 1 . m

CHEBRY TOENB L e oD L, MT
HTREHRY CORBERTH LT CT ToRE
RhEh o, B4 DERTREBI ELLL,
XK, XM Sk, ZhboiERS MT
HTEhot, ChbExDEROREBRES CT
LEMBE CIHHCRENLR O TcDIT
NLMTBHCECT COHREM T, FOMD
FEROREBRRCEIAHETCHERREZEIL S i) -
fo. BROFEBRIL, WTFhoRcd LBk
I bh@moie (THB: $5.6%, #%10.7%, MT
B 529.1%, 1d1.9%). MR E b, L&
DEEXETHLDI e -1,

3. Vital sign : W cMEmE, &R, IRMEE0T

(30)

BENETCORERE LRI hh i, NFED
BEMBETORE LTI IHBEISTc4 RS
Hie ot Dicxt L MT B <7560 5 4,
6.7% IR bl (p<0.1). MELERFOR LA
bORBFHMBEE 161 CT 26105 34 (4.0%)
TIFEE30~36mmHg » LR CWFh i &%
FE A 6 BRI 0 e TR b, 24 ORI
ETIRIBE LT\, ¥, o 360C, I
i, WMRHDEEOMELH - T, MEE
TR b DX 26 (2.7%) T55% & 5T D
FHOBHMBE OO TDhHote, B I11164/98
mmHg X b 6 BefE# o #l5E ©90/50mmHg & 7¢
b 24FFfE T 1X114/66mmHg, 48B:RA# © 13158/
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Table 7 Frequency and summary of adverse reaction

CT-cisternography " eervical nyelography
Feact ions iohexol i metrizamide stalist:lcai iohexol metrizamide statlsti:aT
+ H H total |inc idence (%)) + # # total lincidence (%) {a?lfsl‘;:t} + 4 i total |incidence(¥)| + # H total lincidence (¥)| ?';-‘Efﬂ:u

headache 2 2 6.7 8 5 1 i 43.8 F<iil 31 4 1.1 8 4 3 15 a8 F <005
nausea 1 1 33 8 3 11 4 P<0.01 |1 1 L9 & 1T 130 F<0.1
nausea - vomiting ] 0 2 ¢ 2 8 18. % P<0.05 0 0 4 1 5 9.3 F<h 1
motor function | 0 0 1 1 i1 L3 0 0 1 1 K] LS
sensory disturbance 0 0 1 1 2 6.3 NS 0 0 0 0 —
residual wrine feeling 0 0 ] 0 - 0 ] 1 1 2 7 NS,
skin eruption 0 0 ] 0 - 1 1 L3 1 1 L3 A8
vertigo 0 0 1 1 31 N5 ] 0 1 1 19 L3
reflext 1 i 33 1] 0 N.S. 0 0 0 0 —
Babunski reflex 1 0 0 0 = 0 0 1 1 19 NS,
glooay feeling 0 0 11 a1 NS [} 0 1] 0 =
lateral nystagmus 0 0 1 0 - 0 0 1 I Ly K. S,
nuchal stiffness 0 [ ] 0 — 0 0 1 1 LY K. S,
dysarthria 0 0 i} 0 - 0 0 1 1 LY NS,
ripple sensation in ear 0 0 1 | i1 L4 1] 0 0 0 -
cald sweat 0 0 1] 0 — 0 0 1 1 1.9 K S.

80mmHg % 7" L7z, A, KK, e, ST %
\»preshock D KRBT H - 7o, $3513144/80mmHg
X b 6 Ktk o HIE ©118/70mmHg, 9 R ©
80/54mmHg %7R L, 10654 12129/7lmmHg &
TR o, L WIRSR, WKL, & F s, AGREIRIR & £ -
Twie, WTFRLRER, 27w A FHIL L
HFahie,

4, B BBEERESBREONE T bl
b DET2HIT, D5 bLiEHHIR S E TR LI
KREShZLDRETHITH 7%, £0 5 bbid
& RE OFRBGIH & HHE X Table 83 X U Table
NRLIB Y THoTe, BDB 7% D 8 Hilik

TRTAURELACEEE A O TH D, CT
CLL384IR 6 Fl, FHEBIY C2961 2 FlCdh - i,
IHFECTZEMORLh b DR CT @ 160 &% T
T _RTMT B Choi, CT & X UHSRE
&4 TR ICHET LEXED bhich - 7o b,
EETRIHBE CToRBEHAEIFECE, -1
(p<0.05). ZhbLDORMEEID > bbbt %
Table 10773 MT o cd CT il
EAEL, 02 X D HYDbDp % h - i,
ChboB8Hlo5 bEMEMMRCEIOR
Broteh O TH BED 1 6o 2T, filldi 3~
PR, Wekis & ofERAR B,

Table 8 Changes of EEG classified into the time of EEG after X-ray study
(Changes between EEG study before contrast material injection and first EEG

study after that)

time of EEG after X-ray study
contrast material changes
~=2hr 24 <~=4Bhr | 48<~=Tohr Tehr <~*
negative 28 5 1 2
iohexol
positive 1 0 0 0
) negative 19 [ 2 3
metrizamide
positive 7 0 0 0

BEFN624F 4 H25R

* all cases recorded more than Tdays later

(31)
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Table 9 Changes of EEG (cases recorded up to 72 hours after X-ray study)
contrast No, of cases statistical analysis
method of study No, of cases
material unchanged changed (22- test)
) iohexol 20 19 I (&0
CT-cisternography K. S,
metrizamide 18 13 5 (21.8)
) iohexol 15 15 0 (00
cervical myelography ) NS,
metrizamide 14 12 2 (4.9
iohexol 35 3 1 (2.9
total F<0,05*
metrizamide 32 25 7 2L9
# Fisher's test
Table 10 EEG findings in cases with positive changes between EEG before and
after contrast material injections
1) iohexol
method of study before after art.éqi'mi—?;}fsgfudy remathd
spike and slow wave T
CT-cisternography slight 8 + sporadic spikes 24hr —_
FIRDA (+)
2) metrizamide
method of study before after tine of EEG remarks

after X-ray study

back ground activity different

cervical myelography | At rest ; slightd monorrhythmic & + & 24hr before and after X-ray study
;&1 before : JHz a
after : irregular@
At rest ; np . ) .
cervical myelography | H ; irregular slow accentuation of previous 22hr significantly abnormal EEG
burst, marked JHz slow | findings before ¥-ray study
burst
Irregular @ + IRDA accentuation of previous
CT-cisternography At rest ; irregularity of findings ghr —_
frequency & voltage
Occipital slow At rest ; diffused burst
CT-cisternography Marked HV build up HV ; marked continuous & 4 hr e
(immature EEG) diffused
CT-cisternography WHL slightly accentuated & 24hr WNL in study after 7 days
CT-cisternography slightly irregular @ Frequent [RDA 23hr improved in study after
(marked change) 9 days
CT-cisternography Diffuse low Diffuse low 24hr —_

sudden multiple 1RDA

Table 11 Changes of CSF and labolatory findings

_ contrast No. of cases statistical analysis
1tem No, of cases
material unchanged changed (x?- test)
iohexol 10 49 1 (0.0
CSF analysis N8,
metrizamide ) & 0 (0.0
o iohexol 60 5 1 (LD
laboratory findings o P<0.1*
metrizamide 57 51 B (0.5

#* Fisher's test

5. BERERE, MRELFRE  MEHER IO
IMEHIE O EFFIEARME TOELD B - T fEH
¥0 & BEEE % Table 11IcR L,

MEHERECENMOR b IH o 141
6 REEIBMICEREI R LD THE v 4 73254
mg/dl, V v -<8k2/3—106/3, 45 H#EER0/3—-531/3D

(32) HAERSE #4718 H45
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Table 12 Abnormal laboratory findings
iohexol metrizamide
item No, of cases No, of cases
examined changed (%) examined changed (%)
increase of WBC 60 1 an 55 1 8
decrease of platlet 57 0 @0 52 1 19
elevation of GOT 58 [ ()] 56 1 (1.8
elevation of GPT 58 0 0 56 4 (LD
elevation of LDH 58 0 0o 52 2 @9
elevation of total bilirubin 38 [ (141)] 52 2 @
Table 13 Image quality of contrast material
image quality efficacy rate(¥) statistical analysis
contrast No, of
method of study x *- test Wilcoxon
material Cases H H + - H et
# =4 test
_ iohexol 3l 22 9 0 0 | 7TLO |100.0
CT-cisternography NS, NS, NS,
metrizamide 32 22 8 1 1 68.8 | 93.8
_ iohexol 51 a2 U 4 I | 431 ] 80.2
cervical myelography N5 N, & L
metrizamide 50 16 24 0 0 32.0 | 80.0
iohexol 82 44 33 4 1 5.7 | 93.9
total NS N &, N.S.
metrizamide 82 38 32 11 1 46.3 | B85.4
#t : excellent
H @ good
+ : fair
= i poor

Table 14 Safety of contrast material

| safety safety rate(¥) statistical analysis
| contrast No. of -
method of study | x *- test Wilcoxon
| material cases # + + - L =4
H =t test
iohexol 30 26 4 0 0 86.7 |100.0
CT-cisternography I_ ] P<(). 001 P<0. 01  P<0, 001
metrizamide 32 13 11 7 1 40.6 | 75.0
iohexol 52 45 5 2 0 8.5 | 96.2 A
cervical myelography P<0. 001 N.S. P<0, 001
metrizamide 54 29 18 6 1 53.7 | 87.0
iohexol 82 (4! 9 2 0 | 8.6 | 97.6
total P<0.001) P<0, 01| P<0.001
metrizamide 86 42 29 13 2 43.8 | 82.6
# Fisher's test
# : wvery high
# @ hight
+ : questionable
- @ none
HEFN624F 4 A258 (33)
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Table 15 Multiple regression analysis —Relation of safety to items for

safety evaluation—-

dependent independent variable Partial multiple statistical
variable evaluator correlation correlation .
(y) (x) coefficient (Pr) | coefficient(nr) | analysis
Vital signs (x1) physician 0.074
subjective & objective .
physician 0.743
] symtoms (%2)
safety 0. 865 P <0.001
EEG (xs) | physician 0. 546
laboratory findnng? physician 0. 242
Xa
¥ = 0. 118x, +0. 55552 + 0. 461x5 + 0. 381x4 + 2, 564

Table 16 Usefulness of contrast materials

usefulness utility rate(¥) statistical analysis
contrast case " i
method of study x - test Wilcoxon
material numbers, # + - X # =4
# =4 test
] iohexal 30 2 ] 0 0 0 | 80.0 |100.0
CT-cisternography i P<0. 001 P<O.1* |  P<0, D01
metrizamide 32 11 16 4 0 1 344 | 84.4
) iohexol 51 35 15 1 0 0 68.6 | 98.0
cervical myelography ) P<0.01 | P<0.01| P<0, 001
metrizamide 50 18 21 8 3 0 3.0 | 78.0
iohexol 81 59 21 1 0 0 72.8 | 98.8
total _ | P<0.001 P<0.001  P<0, 001
metrizamide 82 29 37 12 3 1 3.4 | 80.5

BT H ot ZOEFITIEE MBS, vital
sign, BBIICZALIZ R ST, RS o M jang
MEBEE L e &E 2 BIERORBULIch o 7o, M
BREMFREOEIIMT B\ MEA S -
e (p<0.1D. ZhBDED 5 b iF% Table
12I7RL1ch, ZhboBhivFh i B
DTHY, ThEBELICLELORAERDR
Bidie<, FX_TERH L 0 R RBEGRIGA &
EIhic,

6. FRIRE : JRix IH Bc5260, MT &C496)C
BB RICH, WTR b EFRIEA DMK T
DR BRI DIETeh o,

7. BEDR  FRSCIVHEI R BEY
ROBERE Table 13RTED THh, #zte

(34)

# Fisher's test

# 1 very useful

# ¢ useful

+ & slightly useful
- ¢ not desirable
X @ onot suitable

b, MEACAERRERROhich o7, 14,
ERHRAE R, BEEELRE, BEFHLUAD

Y FIZAMNCEEYE A RAEMHE LT OEEY
thoTTbhich, &R cOREREIRS
Nnigh oz,

8. ReM iy X OFIHEIME« DIEFIT
BERNCHMT L e KD EHE RS Table 14
WRd, IHEAMT Bt LRI E e i
L (p<0.001),

HIEENREWBPHET DL CEEX Y B
W B RBIDIZ, r—2Hh— Pz shi
HHI Y T OEMABIBFR % B2 Table 15T
H5., TBMEERNCE H EELECCHSE LR
ZEDbh e fo.
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9, EAME  EFHOBEHEREOEHER
% Table 16ic7~ L7z, et w i@ L, IH
TIHEWERAEERZRLE (p<0.00D),

I, # %=

metrizamide (X FREMREEH K & L THIE S
NI OIEA + VHERBESERTH LY,
Greiz ® FERLFICT i RECFHEE IZL
Bahi A & Tk, metrizamide (X% R LLF]
DA F v D KBTS A L iEEk
AhEL, 7 ExBHEORER L IeHT, HHCl
iz b FRATES., TmEEsERinh T4
B X hEEEh, Lo dMEiRER o
Mic#EoMHELTETH S, BN~ EXh
Te K BHEEFRIAMEFRERO 7 € EREC
FHEIREN D 7 = [EHSHH (arachnoid prolifera-
tion) TP ~RILE 51005, = O, ERELY B
HiclE U CHEMREA~BTT 5, o,
metrizamide @ #F > 2-deoxy-D-glucose #° D-glu-
cose LIEHLL, PUOBERGBICHELRITL, Bl
EECEENEERERYERI®I L vWbh
%19 metrizamide #fiFEP A O B CHRE O
R 7 & o B E o Z AL metrizamide D B 5
MEL VMBS TIPS o, FHIEH BUE
W, BEREE, isaNEE, KFEE KBS
WK E T E O PR R RS AR 0 H B i
ERTA919 0 Hauge 5% metrizamide &
BT RO EHEB L6 %I, IETX4RBTRL
hic Tk b, CT HEERFEROLEEER
Nickel 5z & hi¥0.4%, Roberson H¥ic X i
F2.3% IR bhic b vwbh3, chboHBEDHE
[ &L RBE I KMEEICE T % metrizamide O &
CBIGRDD B,

iohexol I metrizamide (AU /v = =D
Nyegaard # TH 7 ICHFRE T i1 4+ v KR
BEKBHEHHITH D, T D<= v AEHHE LDs I
metrizamide ©18.1g/kg 1= % L24.3g/kg & K
% {19, ol glucose % ¥, MigEEtIC
#3 < BIYE A X metrizamide 1= kb LIEE 1m/h &
W Invivo B3 X Qinvitro © 7 » F ORI
NI B5EEOPIIZ R T 4 iohexol A% metr-
izamide I2kb L, FOEEFBRIER /P E LT L
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PEEB ST\ %2020, a0 SEIORF TR, B
ML HEZS X o B IE A metr-
izamiee, iohexol & bR bhich -7, ZHud
ilimE i FEREEA 02— FE% E[R1.8g
LBRELAC & &, FHBFHEY & mRE B
CEL DERYESTEY, Bl X g%
DEFHOABFEENMAXBETE -2 L1225
LEZbNR, ¥RBERCTE, R Bor
BT B L 7 AR R & o MT # T
Ehiotc LW ZTHHETHRIF LOZIR DB R
Tebiotfcl & bRABOEBRIZI S EEZDRD,
Losl, BERMR TR LN ENRROR, Z0O
RERBOBEIMTHCIHBOTHETH-
fo. Land, SEMFEEHRSY <1 TH BC1560+ 1 4
LEFIROA o, KBEHEEH X 3
CT-BétE s L OFHBHORER °R b HE
OEWHDILERHTH Y, WK, WrHZ ek
¢ ThBOERTBHZR DKL > THiES
h18, BEHEZR Oz ) - TR Hh
5Ebuvibhn®, FHEOBBRBEEDSE I
o THELZIE, LrLZhboERR
MT Bk THFERY X b & CT—ifERR T
BEFBWS EREFEHOBEENEA LBEFRD D
H—REOMEBEFNER E V25, SEOHH TR
BRI D B\ LTRSS & IR E 2o R - IR % 3R 2
72 DX MT Tk CT RaEiRE ©43.8%,
FHRE T2T.8% TH-Teoiex L, IHRET®R
ThZEh6.7% ET.T% THHIEDN -T2, I HIT
IHBHTCT LEHBRE R EE R &
i¥ iohexol DEEEMME & L TR OEV 2 &
FRLTWAEEZBRS,
ChETOHRETH, EHEYEDLTCOM
PR o H B 1% metrizamide T1360~75% &
b Benzean i it Uiohexol Tlik15~32.5%12
LIEL, B4 0ETH MT B¢k CT i
T62.5%, BENEEEIRE T38.9%TH - fenixt
L, IHETRZRER10.0%, 11.5% & X b &
o dc, B ERERE G0 HBOME S IH FET
CT Bty L EfFHBmE oM tENR bRk
o ToZ & % iohexol DFFEEMH metrizamide
CHLERACEWZ EoRATHH B, Ll



600 CTReH Y 35 ). OB 1o 35 1 % iohexol & metrizarided iy

Lam BB &IV 2, FER A < AR
iohexol IZ X AFHIMMEICI4% IR bhts &b
NTHED, BaOBEFTH iohexol Iz k5 CT ¥
R 2060 1 Bl REAR SR, [
U < iohexol T, Latchaw H® 3 ZEMEBIRE T15
Flh 1 AORERE #HE LT, Kieffer 52
ETE R TG 8 I B E 0B B %,
4 PICIERRA T E T Ric RT3, h
LOREECIHAECRE MEL, BRI E
M E Wi 5Y9%3 iohexol DMEE M AV E T
i EERLTED, metrizamide ic b LK
BREELBV2, ZOHEHCHI-> CEHTESE
BEETLHIELRLTWA,

410D B AR TR/ NI BN B 35 X 0l
BREAFBECBEOE(LR Shich, Foi
ERBET, HCOUBolE R, ZoBiic
BETSEEZ2OhBEROER LS, Wwih
bEHA L OBFOFEITE L Shi, i
IH#, MT # & oRcBELZRR b hT, R
EDOFHREEDT, ZhbOHETHEEHOHEH
CAREEZRC ERDE DRIk -1,

B i AR PR - Do BEFRR X b @4 0
EACOWTREBENEELM DOV Tt o
hexol @ metrizamide 1= 3 % 88 7 4 AL B B 1z
AINlz, B0 REREbHTEw] &
HE & hte b @ Tl iohexol % metrizamide %
EEL T, ¥ MT BT CT iR L &
B cENRbhi-ors L IH BT+ o
FBEDRR ORI D 5 T2 &2 BT RO
FIRTOERLFALERTErOMEEROESY
RThDEEZLNS,

REMEDOHB R EHHEARE CHERES
MK 5\ BRI OBED T sbh T o
b EEhTED, ZOLLEOHTITIL, KL
HEOERLSDTHIEOIZLZATHD D, L
2L, BEREO RS I oKX L ERSE s
EOBMEMROENR Shicz &, B
R b HZEH DX T MIEIRERT RAE X 2B
RTWinnZ & L b2 ToflcmEs /b
fisbhic LTHRERLERICIR-ToE 2
bhb,

ERRETACT MR, BNEHIBY: L
IH#: MT HoM Tt ko B2z Boh
hote, ZhREHAIOSTES L OBREE
REXDDIODEZORBEI/NEL, FEHSAL
POEHHFD s — FEREIE L, FOHEER
CHELREBEELVWCLRIBDEEL BN
5,

LR e L EHROWTTE N L CHE X
NIREHERAEOHECIRE Rt R X
$10.1% @ fEf 3 T iohexol #* metrizamide X b
bEITVAZ LABEDLRI,

i, 4 EIAVE 7 iohexol & metrizamide i3
NATLOHNEHRIE - TR D, BR2E-FER
BT 5 ERRTRETH - ledd, ARBTIX
AFEIFACAHBRICL, BEECHEYD T B L
L, AERCIEFEZOZLEL, ERLRHL
RWZ LI, BRALTORSI:, B%oOPERE
RBETHTIT, Ib, BEHROHEDS 7 4
NMAEERILL, HERBICINE - BERLE
SR EETITbh, FENHEL 57
hic, ¥, 74 v A ECHEIRELE h T,
BHERENC I 1T 5 BEEM OZILTRD 5 Rl -
7z,

IV, 2 ¢ »

CTRERE S X CERFHBR 1T 5 io-
hexol DHEMAMY T D5EH S & D EL MO &
D135 721 metrizamide # X BI L L€
RIERENTECL Y SRR EBEAB 2T
7z, iohexol B & metrizamide BETHEFIZER b 11
Rbhichote, WHETEOBYEECHEREL
Rbhishoica, iohexol 3% O MR M DI
S R L T metrizamide 12t U T4 M55
, ThOoERBLEEREL.I%DOBHRE T
iohexol %% metrizamide =t L X b B 7-&% v
@%&ﬂ%éhﬁ_‘
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