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Improved Contrast Enhancement with Positive Pressure Drip Infusion
Method and 350 mg I/ml High Concentration Contrast
Media on Routine Contrast Enhanced CT

Yoshitaka Okuhata, Hiroshi Yasukochi, Keiichi Lee, Kohji Murakari,
Masahiro Tanibe, Masahisa Koga, Makoto Shirato,
Jun Nagai and Yoshio Kuniyasu
Department of Radiology, Teikyo University, School of Mediicne

Research Code No. : 514.1
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Sixty cases of routine contrast enhanced CT were analyzed about the utilities of positive pressure
drip infusion method using high concentration contrast media 350 mgl/ml, 100 ml. They were divided
into three groups and each twenty cases were received positive pressure drip infusion method using
Iohexol 350 mg/ml, 100 ml (350PP), positive pressure drip infusion method using Iohexol 300 mgl/ml,
100 ml (300PP) or conventional drip infusion method using Iohexol 300 mgl/ml, 100 ml (300DI).
Enhancement effects of the liver parenchyma, the aorta and the spleen at upper, middle and lower
levels of the liver were evaluated with increased attenuation on pre- and postcontrast CT. And
intrahepatic contrast was evaluated with attenuation difference between liver parenchyma and
intrahepatic vessels on postcontrast CT.

In reuslt, 300PP kept better enhancement effects and obtained better intrahepatic contrast than
300DI at the each level of the liver, and 350PP was still better than 300PP. The analysis of relationship
between intrahepatic contrast and body weight suggested that 300PP was the optimal choice for the
cases with 40~50 kg body weight and 350PP was for the ones with 50-~60 kg as the infusion method of
routine contrast enhanced CT. And the dose of contrast media seemed to be more needed for the cases
over 60 kg body weight.

350PP and 300PP were concluded as useful, safe and simple methods for routine contrast
enhanced CT of the liver.
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APieBT D CToOr—5vEHTEOEFEE L
Tix, 300mgl/ml &EEAID100ml D s EEL-
EHEEE A ARBEEHVSZ L0 E -, L
L, E X - CREFHELITT T THLSHE
YEEARRTEOLEETH S, WIEHBRIZS0
ml B DS H & BEEE T 5 HEE, SRR
EDELETHERTHEE, HEOFREMNEMLEL
NTEBIRBHHEE P, r—F Vi
T AEBOHE L E0nHE. £ T, Fa
BRI FEERCifE T, SEOREED L
ELTEERIA P A RICESEEALT, £0B
Fi - TEARE*RED 5, AFBESHRE
ENZ T, 300mgl/ml &85 & 350mgl/ml &
FREHAWTHFCT KB WT#HENL, FATH-
7D THETAH.

¥ MR, PR - P&k FEBED =2+ 5
A bR L AEOMBICoOWTHREIL, FER
DEH e EHHBTOWTLRE Lo THRET
5,

NRRUFE

XN, FEBE2ETAHRVEEDLRAIDLER
B ERE A A T H60ER T, MANIHM426, &
#1861, 4F#n30~-85i% (FIEH61.7TH), #E
40~70kg CE¥HESS.6kg) TH - 7o, G0EFE
EAEAIC2061 T2 3% L, Taed 32DiEA
Fikwc X &R CT {7 Lk L, 20413
DFEHEE L, EEATEDIEIZS3. kg, 53.7kg,
53.8kg L IHITEL o7,

1. 300453 E#Es (300DI) —Iohexol 300mgl/
ml (# & =-2—2300) 100m] # LHFEEEL, B
30ml IZ TR & BtAT 5,

2. 300FEFBEHE (300PP)—Iohexol 300mgl/
ml (F & =-<— 2 300) 100m] % ABRthR IC &
FA P ARZZESTOml % 1 ~ 2 500 THEAL,
BEE30ml i TG AT 5.

3. 350FBHEY: (350PP)—Iohexo 1350mgl/
ml (# & =% — 2 350) 100ml % ABRIARFIC &R
FIA P ARIZZERI0~90ml & 1 ~ 2 55 THE
AL, BE30mMl i CEREYHEET S,

RAFBEEEOSE, AREDORETTTICL
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Fig. 1 Photograph of charging air into the bottle
of contrast media. The air intake needle attached
to the drip infusion apparatus has a valve to
prevent the leakage of contrast media.
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E 7T, 300PP Tk, FHiEARRIZH 94
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Fig. 2 Average courses of infusing contrast media
on each infusion method. Scanning was started at
the time of 70ml administration of contrast
media. Infusion time of 300DI was much longer
than 300PP and 350PP. 300DI : 300mg I/ml. 100ml
drip infusion method. 300PP : 300mg I/ml. 100ml
positive pressure drip infusion method. 350PP :
350mg/ml, 100ml positive pressure drip infusion
method.
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(m) B CTOFA=v 72 & LTHE
HLHAFREOCHFEIRO CTEOZ R EH L
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Fig. 3 Anexample of CT number measurement of
each organ. This case was well enhanced one,
approved as visual score 2 #*. (% see Fig. 5)
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Fig. 4 CEHE A X AHFEBEROCKXBIRD
LR, R, TH#OSEERROFHOHE
%777, 300DI THEHLF O E T O i &K 08350
PP TRBIROEFHRICETFTOWEERD 5
B, BHEAEE S L L b FHE X cEHo
DI B —E LS B A R LT,

CORRELSEZTCERYREY LI - R
e TH&OFHET, M+ 52 0Lt
Table 1 X & HEAF I X 5 FHE - KBk - O
B - B CT EoEDEHETH S, FE
B CTEDOZETAHRS L, 300DI 4318.5, 300PP
#322.2, 350PP 2329.3TCHbH, olEEHLR
BEh-Te, ZOfAEKEIR, BicowT /@
BTH o7,

Table 2 KEHEAFTBIC L B35# CT w5
FFRE & PR B OBF 830D CT {2 0 FiHER o
BEEI =Y b 72 POFHR 2 7RRT, PR
HEIROFA = v » 52 M2, BIEREOERT
HY, AR EEEOERHE L FE, 300D,
300PP, 350PP DJEiz=2v + 5 A b RBRIFTH -
fo. WE R = 7 DT, 300DI & 300PP 2%,
1kGEECREERS L LicAa 7 1LTT
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BHotcDIH L, 350PP H3F#1.35& 2= 7 1L B>k, Fr#gikOFHEE L, BER=2 v

FChots. b5 AP SFREFATOOFHRaTEL TS By
i, Fig. 5Pk « Frgik —FFRE O A =

vEFAMEOWT, EHCTEEZLHERN= v Table 1 Comparison of the three infusion methods

b5 2RO &2 7 OHBER R, CT X2, £ for average enhancement effects (increased density)

of the liver parenchyma, the aorta and the spleen.
300PP obtained better enhancement effects than 300
DI. and 350PP was best.

80
Liver Aorta Spleen
S e — o e, 300mgI/ml
pubr=) e A Drip Tatusion 18.5 49.2 26.0
5 ¢l 1 300mgl/ml o ‘
=S| SO H e P PR o Positive Pressure 2.2 53.6 30.6
A-300PP —r—" .
’g e oo ng)/ual 29.3 65.5 39.6
E, A-300D1 ositive Pressure
- 40
o
$ - .
e TITTLLLE il L b |2 R L LT PP ) - S
o L-350PF l Table 2 Comparison of the three infusion methods
S 23""E-‘g§§ﬁ=‘""“*-'“-—--_:::* for average intrahepatic contrast (difference of
c P—— .
= — density). Results were the same as those of the
L-30001 enhancement effects.
B . Portal vein-Liver  Hepatic vein-Liver
upper middle lower difference visual difference visual

of density score of density score

Fig. 4 Comparison of the infusion methods for the

. 300mgl/ml . o

average enhancement effects of the liver paren- Dripnilgfnsinn 3.9 0.23 3.6 0.21

chyma and the aorta at the planes of upper. QD_Um%:I Jml . . e N
middle and lower portions of the liver. Each Positive Pressure ' ) )
method provided mostly regular enhancement 350mgl/ml :

p y reg Bocitir Prstsure 15.9 1.3 15.5 1.35

effects over the all planes.
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Fig. 5 Relationship between intrahepatic contrast densitometory and visual
contrast score. Cases over 15HU difference usually obtained visual score 2 and
cases under 10HU difference distributed under visual score 1. visual score 2:
visualized second branches of intrahepatic vessels, 1: visualized up to first
branches of intrahepatic vessels, 0 : not identified intrahepatic vessels.
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R x—x 1 300mgI/ml D.I.
a---a1300mgI/ml P.P.
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Fig. 6 Correlation between intrahepatic contrast (difference of density) and
body weight. Superimposed lines are calculated correlation ones with the each
infusion method. Judging by these, 350PP and 300PP obtained over 10HU with
cases up to 60kg and 50kg body weight respectively and 300DI did not obtained

it with the all cases 40~70kg.
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fR—FFEE=2v 52 FigowWTHE L7:. Fig.
6L, FHEAECE T, B4 DEFMIoWT, #
o hE, fECFR=v 32 FELTCTE
Ex7 ey PLIELOTHS, ZRAOEHIL, &
BAEC L 5EAO 1 kAEBEERTH S, Z0F
X b, 300DI CikfkE4Okg 5 CH CT {Ez£10HU
LIM st L, 300PP Tt E4Okg & T I1X10HU
EwhriEl, #E50kg LA ETX10HU LLF &
7t T3, 350PP CixfkE60kg Bi# ¥ =10HU
DEo®wa2v 52 b &#FELTWS, fido
Fig. 5Xb, 2a71btoav 52 %185
fedizid, CTEZEI0HU L ESETH D, 300DI
TIFELO~T0kg T}, A27 1D b5 A b
2B 5HT, 300PP CTIiXEESOkg Bk ¥ THL
TH Y, 350PP TixkE60kg Bk ¥ T, HRHTH
5T ENRERT,

BIfERICoWTiY, FEAFECRWTEED
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FISER OB, EHEORELEDRD 5T,
z =
RAFBESEEEER, T T Zelenik Mz
LoTRBMIhTW5, BEFOHEIBREE LT
BEHE - REOFREBRCELT 530 Th B R, F
BRI A PV RICEREEATHORTH 0 il
ErERE - T 5, IR LR A S
THEHWE y P RFIATE =7 —$HFIAD & 4
VIR EBLENLSENTHD, i, S
R & B L T AR ERE S h, A —
7y bOEENSEILNEG, exOHiFTIE, 1
A FFHH30F 058 CT X KT L T3
2, v—FvE L THEBESESBEEYREG
B AREA L CHIREL RS, EFLTED

DH5b,
SEOBEFEROBHFEL LT BLEKD
CTHE%RS E12fTo7d, CTHEOEIEI2WT
X partial volume effect # X Ut 354« D
artifacts 2VEICRIRE & 7o %, 7, FRIME D CT
ERIECEEL T, HBRMSRE CRETE KW
B, FHEBEERAUCTEE LD, ZiTEFA
2V b7 AP OEVEFORFEE IR - R
CTEEDHIZEE (Table2) *EDE X WK< R
Mbpo L ema, PR - F8IED CT fED
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P T2 TR & B R/ & W 7o D I par-
tial volume effect MEHTEw2 &b B, I
Hav b FA 0 CTEZECOWTIE, KA
HEMWIEMZBT52b0ThHD, Lnl, EEY
B o BRI ENZE T H 5 E{E2EIC s 557
fickhznoT, EFHRE CTHEXACCHREDN
SIS A C LR HBEEZBRD,

& CT 0 BRYE, —BoREORIEERYED
5, REIFHBRE X VB LT3, REOH
REBEEMTHEIC X > THRAEWZEEY 3D
Briiedhb, LoD @EicEERIoRES
EDRE & h, BiFoowTiy, FoBmiEs
FOBWHE & & b ICHEEMICEETT S h Ty s,
Burgener 553, B CT oW TH—F Ak
& AR X X, R R
T LTV, TOHEE, EFFOMPIRE &
HBAEE TS £ h ZD0 o WREY ERAR SR
Bk s FaHEE L, FEBEFEORESIC
W, PR A ETCRE T RETH B EahRT
W3, EHIEFHOFNEEXERICE LD
TWBH, Zhick? & 28EE S hiEgilx
MmEHEFFEIRAE, FIIRMED, BITHE, FH, 2
WHOIR CTHEB ESTHbh3 E LT3,
N—FvDiEHK CT T, K—F2AEARDLS
R EHCEN L TlRET5 2 LT Eiw
DT, MEMBL VRTRE CHBEN—ELTE
THCEVCKETREY TS CEREREELD
na, BITHETE, SREFGMEREX Y HEA~
BIOTARETH D, CT EHELFIcoWT, FE
BLHFAMLED 2+ 52 BRIFRIREE T2
CENTED, TOM, SEOSEHEHEEELAF
BHEEO B ST, BFBEESHA= v b
FANRE - T\ kX, AFEBEE BTHC
i, AEEEEXFEEGEVZ EERT D
THDH, ZORFEL, EFFESEX300mg/m],
100ml LR UTH 55, MEEEEOFHE AR
BIAM91745CH 5D LT, 300mg/ml AEE
EEAHIGEE N EERATAIDEELD
hs,

EEH RS BT oW TR ICEIZ 1R 150mg]/
ml, 300rnl 24\ 1%£300mgl/ml, 150ml 4, 45gT &
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BERHLTWAEEYRE -, LL, #5kED
FESC L HSEFRERICOVTERER I AT
isus, &E, #FHxkk, 300mgl/ml, 100ml (30gD)
Ih#fEE - FEXYRMNEE 5 R T350mel/
ml, 100ml (35gD) Z#at L1z, SREERAN,
—ROCKSTE & <, BE O SEEEE TRS
REAE LSRR YTETHH 2, AFBRESE
ERTAHC Lk Y IRERRHORELHE T
&, BAMZL 1 EL o TA—F vIEFCT
EHEHLTWHEEZLBETHE, ZDRER, &
H60kg Bl % TIx350mgl/ml, 100ml FHFpBFEH:
T, HENEEEFR2 v+ 5 A FESENRTE
7z, F7:300mgl/ml, 100ml AFEEEEH TI350kg
i CIIEBIRIFCH - L b, (KE4A0kg
& 0 50kg FifE ¥ ©13300mgl/ml, 100ml (30gD)
AFBE kES50kg X b60kg 74 ¥ T 12350
mgi/ml, 100ml (35g) FEFBELEN, L —5v
O&¥ CT B LTS #EMFIB G kL% 2
bh b, (kE60kg LLEOEEX, = — FiF5ES3S
gl CTEFHEREITTSTH D, 45g] G HLNLE
EHEHIZh B,

TEGIEIC L D& ROEL-E R L, H
B —E L& A TRETHER, BEL
TeRWRER 1B A FI oMY, EEFIFEREDE
SExR e LEFENTL D5, SENL, EWHE
DEFHRROFAMED 2~ b 5 R bIZ2oWnwT
B L 7c s, WEORHEET o WT b RO B
ZITw, CT#EEoMEoM Fic X 5 REE~ O
e Lb BT EBbhbar—5 ik
CT w5 E@ 5 ER ERAIR G EOK
PRl TS EBRLETHE LEDbRS,

¥ & ®

(L BFBESBEEEYBML, r—F VOl
DEF CT LB\ GERDR, HEESEI VAR
THABZ EERLI,

(2) AFBEAEEEEYAVC r—F vl
B CT stk ENESSYHELRFT LI L
o5, fEE40~50kg ©300mgl/ml(Iohexol 300),
100ml %%, fAE50~60kg T1350mgl/ml(Iohexol
350), 100ml REFMSEF R TH B L Bhhi, &
Hi60kg Ll LT3, 350mgl/ml, 100ml T & &%)
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