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Clinical Experience with Highest Iodine Dose (630mgl/kg) of
135mL Syringe (Iomeprol 350mgl/mL) in Multiphasic MDCT of Liver

Backgrounds
A. multiphasic study for detecting hypervascular HCC

600mgl/kg of CM may be reliable in the detection of HCC.

Even 1f 500mgl/kg 1s allowed as standard 10dine dose,
dose reduction with high concentration of CM might be problematic.

However, considering excessively-high injection rate,
an use of medium concentration of CM might be also problematic.
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B. Usefulness of 3D-1maging information of the liver

Total 10dine dose of CM directly affects visualization of vessels,
especially portal vein and hepatic vein on 3D 1mages.
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useless volume of CM left in “Dead Space” at the end of injection

“Dead Space™.

= Intravenous space
from the needle-insertion point to just front of heart
= approximately 30mL

l.e.) useless iodine dose:
with 300mgl/mL; 30mL x 300mgl/mL=' 9 g
with 350mgl/mL; 30mL x 370mgl/mL= 10.5 g
with 370mgl/mL; 30mL x 370mgl/mL= 11 g

Medium concentration of CM can advantageously work.



medium concentration of CM high concentration of CM
(high injection rate) (low injection rate)
300mgl/mL 350/370mgl/mL
120 mL 103/97mL
4 mL/sec 3.5/3.2mL/sec

N
Y 4 V4
b P

needle-insertion point needle-insertion point

Q: volume of contrast material left in “dead space”
iodine dose left in “dead space” : medium concentration of CM << high concentration of CM




Effects of Concentration of CM in Peak enhancement Value in Each Organ
with Same Total lodine Dose and Injection Duration (Same Injection Protocol)

350

10% higher with 300mgl/mL
N - U —aorta

—_— -Iiver 300 mgl

250 1

— PV
200 |

—aorta

150 r

— -liver | 370 mgl

— PV

100

50 r

0
0 10 20 30 40 50 60 70 80 90 100

Note.- *= Total iodine dose (600mgl/kg) and delivery rate of injected iodine (20mgl/kg/sec),
and duration time(30sec) of contrast material were identical in the both groups.



30 40

A g 300 370
125mL 100mL

600mgl/kg

276+ 73
50kg  55kg (n=148) :
600mgl/ke

56kg  62kg Z(fo'; 9)79

________________________________________________________________________________________________________________________________________

63kg  70kg 2(?18:;1)84 5600—535mgl/kg

303+ 52 ' 535-500mel/ke

71kg  75kg
(n=12)

Note.- *= The mean values are significantly lower than those in group A for each range of body-weight
by Mann-Whitney’s U test (p <0.01).



30 40
A 300 370
600mgl/kg 125mL 100mL
2/6+ 73
50kg  55kg -145)
56kg  62kg 278 + 79 dead space
(n=139)
208+ 84 281 + 67 241 + 72*
63k 70k | 600-535m
J J (m=81)  Comelke (n=39) (n=47)
7lkg 75k 303+ 52 B — 269 + 61 230+ 46
(n=12) (n=18) (n=15)

Note.- *= The mean values are significantly lower than those in group A for each range of body-weight
by Mann-Whitney’s U test (p <0.01).



30 40
A 300 370
600mglkg 125mL 100mL
50k (500mgl/kg)
(dead space
56k
208+ 84 281+ 67 241+ 72*
63k 70k | 600-535m
g g (1=81) | 600-535mgl/kg (1=39) (1=47)
71kg  75Kg 303+ 52 B — 269+ 61 230+ 46
(n=12) g (n=18) (n=15)

Note.- *= The mean values are significantly lower than those in group A for each range of body-weight
by Mann-Whitney’s U test (p <0.01).



(1)

300, 350, 370 mgl/mL
500, 600 mgl/kg

Mean Sensitivity Mean Specificity
300mgl/ml  350mgl/ml  370mgl/ml 300mgl/ml  350mgl/ml  370mgl/ml

, %k
| I % %
79 — 78 _ 85 83 31 73 —
500mgl/kg(%) (31/40) % (40/52) |«  (47/55) (80/96) (71/88) (57/78j ¢
90 389 87 88 93 83
600mgl/kg(%) (48/54) (48/54) (45/52) (44/50) (56/60) (42/50)
| |
kk
ksk
r |
90 88 39 89 84 — 79 —
500mgl/kg(%) (36/40) (46/52) (49/55) (85/96) (74/88j . (62/78j .
600mgl/kg(%) 92 90 90 93 92 94
(50/54) (49/54) (47/52) (46/50) (55/60) (47/50)

employed statistics= Pearson Chi-square test : * p<.05 **: p<.01



300, 350, 370 mgl/mL
500, 600 mgl/kg

Mean Sensitivity

300mgl/ml  350mgl/ml  370mgl/ml

500mgl/kg
. 79 7_ 8
(%) 31/40) [« @052) |« (47/55)
%) 90 83 89
(36/40) (46/52) (49/55)
600mgl/ml
90 39 87
(%)  (48/54) (48/54) (45/52)
92 90 90
0)  (s0759) (49/54) (47/52)

(2)

Mean Specificity

300mgl/ml  350mgl/ml  370mgl/ml

83 _ 81 73
(80/96) |55 (71/88) (57/78)
89 84 79
(85/96) (74/88) (62/78)
88 93 83 —
(44/50) (56/60) (42/5 oj .
93 92 94
(46/50) (55/60) (47/50)

employed statistics= McNemar : * p<.05, **: p<.01



500mgl/kg

A
600mgl/kg

500mgl/kg
I1-
600mgl/kg

300mgl/ml 350mgl/ml

370mgl/ml

600mgl/ml
500mgl/kg

bolus trucking

600mgl/kg




500mgl/kg

A
600mgl/kg

500mg
I1-
600mgll 1\5

300mgl/ml 350mgl/ml

600mg/kg

370mgl/ml

600mgl/ml
500mgl/kg

bolus trucking

600mgl/kg




600mgl/kg, 30sec

1.

(

50kg 55kg 60kg

300mgl/kg 3.3mL/sec 3.7mL/sec 4.0mL/sec
350mgl/kg 2.9mL/sec 3.1mL/sec 3.4mL/sec
370mgl/kg 2.7/mL/sec 3.0mL/sec 3.2mL/sec
2.

100mL 125mL 150mL
300mgl/kg  ~ 50kg ~62.5kg ~ 75kg
350mgl/kg  ~ 58kg
370mgl/kg  ~ 62kg




600mgl/kg, 30sec
1. ( )

30C 1 ec
35C. gy ooy Cratigtouu G w8C
370mgl/kg 2.7/mL/sec 3.0¢/sec 3.2mL/sec
2.

100mL 125mL 150mL
300mgl/kg  ~ 50kg ~62.5kg ~ 75kg

350mgl/kg  ~ 58kg
370mgl/kg  ~ 62kg
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500mgl/kg
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Mean Sensitivity with Different Dose and
Concentration of Contrast Materials for Detecting HCC.

300mgl/mL 350mgl/mL 370mgl/mL
500mgl/’kg  36/40 (90) 46/52 (88)* 49/55 (89)*
600mgl/kg  50/54 (92) 49/54 (90) 47/52 (90)
630mgl/kg 51/54 (94)

Note.- Numbers in parentheses are percentages (%).
*= The mean sensitivity with 630mgl/kg with 350mgl/mL was significantly higher

than those with 500mgl/kg using 350 and 370mgl/kg.
employed statistics= Pearson Chi-square test



Mean Specificity with Different Dose and
Concentration of Contrast Materials for Detecting HCC.

300mgl/mL 350mgl/mL 370mgl/mL
500mgl/’kg  85/96 (89) 74/88 (8471  62/78 (79)~
x *k
600mgl/’kg  46/50 (93) 55/60 (92)-  *  47/50(94)—
630mgl/kg SI/55(93) ——

Note.- Numbers in parentheses are percentages (%).
*= The mean specificity with 600 and 630mgl/kg with 350mgl/mL and 600mgl/kg
with 370mgl/mL were significantly higher than those with 500mgl/kg
using 350 and 370mgl/kg, respectively.
employed statistics= Pearson Chi-square test



Mean Az Values of ROC Analysis with Different Dose and
Concentration of Contrast Materials for Detecting HCC.

300mgl/mL 350mgl/mL 370mgl/mL
500mgl/kg 05 94 93 -
* koo
600mgl/kg 97 97 — o 97 -
630mgl/kg 97—

Note.- *= There was significant difference between 500 and 600mgl/kg with 350mgl/mL (p<.05).
**= There was significant difference between 500 and 630mgl/kg with 350mgl/mL (p<.01).
*#*= There was significant difference between 500 and 600mgl/kg with 370mgl/mL (p<.01).

emnloved «tatictice= 11Mivariate 7-ecore teet



Tumor-liver Contrast with Different Dose and
Concentration of Contrast Materials for Detecting HCC.

300mgl/mL 350mgl/mL 370mgl/mL
500mgl/kg 44+ 18 30 16— 32+ 18
*
600mgl/kg 49+ 21 50+ 24— 48+ 17 ~
630mgl/kg 55+ 21—

Note.- = Values of 500mgl/kg with 350and 370mgl/mL were lower than that with
300mgl/Kg. Values of 500mgl/kg were significantly lower than those of 600or 630mgl/kg.

**= Value of 630mgl/kg was significantly higher than all of 500mgl/kg.
employed statistics= Mann-Whitney’s U test : * p<.01



Clinical Experience with Highest Iodine Dose (630mgl/kg) of
135mL Syringe (Iomeprol 350mgl/mL) in Multiphasic MDCT of Liver

Backgrounds
A. multiphasic study for detecting hypervascular HCC

600mgl/kg of CM may be reliable in the detection of HCC.

Even 1f 500mgl/kg 1s allowed as standard 10dine dose,
dose reduction with high concentration of CM might be problematic.

However, considering excessively-high injection rate,
an use of medium concentration of CM might be also problematic.
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B. Usefulness of 3D-1maging information of the liver

Total 10dine dose of CM directly affects visualization of vessels,
especially portal vein and hepatic vein on 3D 1mages.



Visualization of portal and hepatic vein

Portal vein Hepatic vein

SApparent Sth branch 5Apparent 4th branch

4 Slightly apparent 5th branch 4 Slightly apparent 4th branch
3 Apparent 4th branch 3 Apparent 3rd branch

2 Slightly apparent 4th branch 2 Slightly apparent 3rd branch
1 Less than 3rd branch 1 Less than 2nd branch

500mgl/kg 600mgl/kg 630mgl/kg

*

Portal vein 3.6 1.2 4.2+ 0.8 4.4+ 0.9

sk

Hepatic vein 3.6+ 1.57 4.0+ 1.1 4.5+ 0.7

Note. *= The Values of 500mgl/kg were significantly lower than those of theother groups.
**=The Values of 630mgl/kg were significantly higher than those of the other groups.
Employed statistics= Mann-Whitney’s U test : * p<.01



Contrast Enhancement Values of Aorta, Portal Vein, Hepatic Vein
and Hepatic Parenchyma with Different Dose of Contrast Material.

500mgl/’kg  600mgl/kg 630mgl/kg

*k

(25sec) 231+ 44 281+ 67 287+ 51
aorta N
(40sec) 265+ 76 316 74 341+ 93

*

portal vein  (40sec) 117+ 26 147+ 47 177+ 30

*

hepatic vein  (70sec) 111+ 27 159+ 32 169+ 22

hepatic (40sec) 26 10 30+ 16 27+ 10
parenchyma (70sec) 48+ 9 62+ 11 50+ 12

Note.- *= The Values of aorta, portal vein, and hepatic vein with 500mgl/kg were significantly
lower (p<.01) than those with 600mgl/kg and 630mgl/kg.
employed statistics= Mann-Whitney’s U test
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500mgl/kg
350mgl/mL ( £1510))

BW=67.5kg, 101mL @3.4mL/sec
BW= 43kg, 65mL @2.2mL/sec
BW= 53kg, 80mL @2.7mL/sec




3D

600mgl/kg
350mgl/mL ( 350)

BW= 53kg, 90mL @3.0mL/sec
BW=48kg, 82mL @2.7mL/sec
BW=42kg, 71mL @2.4mL/sec

o e B ma e

T.5 mm

m [5ER
m E5



3D

630mgl/kg
350mgl/mL ( 350)

BW= 64kg, 115mL @3.8mL/sec
BW= 67kg, 120mL @4.0mL/sec
BW= 64kg, 115mL @3.8mL/sec




( 350)

350mgl/mL ( 350)

500mgl/kg, BW=67.5kg, 101mL @3.4mL/sec
600mgl/kg, BW= 53kg, 90mL @3.0mL/sec
630mgl/kg, BW= 64kg, 115mL @3.8mL/sec
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. ' virtual hepatectomy
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Surface Rendering




10 mm

m Liver: 1243.3 mi{73.7 %)
m IVC

m Portal Vein

B Hepatic Vein

B Tumor: 7.7 mi{0.5 %)

m fEiE4: 444.5 mi(26.3 %)

volumetry
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630mgl/kg ( 350, 135mL ) 3D
BW= 64kg, 115mL @3.8mL/sec




T.Y.6/7/M. HCC. 630mgl/kg (

350, 135mL
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3D



3D

)

350, 135mL

630mgl/kg (




3D

)

350, 135mL

630mgl/kg (




Pancreatic Cancer.
630mgl/kg ( 350, 135mL ) 3D ( )
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Pancreatic Cancer.

630mgl/kg (

3D

)

350, 135mL




)

350, 135mL

630mgl/kg (

(HCC




630mgl/kg ( 350,135mL )

/7.5 mm

&

m liver: 1576.5 mi
m hepatic artery
®m HCC: 0.5 ml



630mgl/kg ( 350,135mL )

/7.5 mm

&

m liver: 1576.5
m portal vein
®m HCC: 0.5 ml



630mgl/kg ( 350,135mL )

/7.5 mm

m liver: 1576.5 mil
m IVC

m hepatic vein
m HCC: 0.5 ml

H



630mgl/kg ( 350,135mL )

_ /.5 mm
m liver: 1576 S8l
m IVC

m portal vein
m hepatic vein
m hepatic artery
®m HCC: 0.5 ml

o



630mgl/kg ( 350,135mL )

m liver: 153 3%8m ' /.5 mm
m IVC

m portal vein
m hepatic vein
® hepatic artery
m HCC: 0.5 ml

o

m S4:43.3 mi




630mgl/kg ( 350,135mL )

m liver: 1533.2 ml | 10 r
®m inferior vena cava !
m portal vein

m hepatic vein

m hepatic artery

m HCC: 0.5 mi

mS54:43.3 ml




T.Y.67/M. HCC.
630mgl/kg ( 350,135mL )
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m liver: 1390 28l
®m inferior vena cava
m portal vein
® hepatic vein
m hepatic artery
m HCC: 3.5 ml
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T.Y.67/M. HCC.
630mgl/kg ( 350,135mL )

m liver: 1068505m
m inferior venakea)e

® portal vein

m hepatic vein

® hepatic artery

B HCC: 3.5 ml

m |ateral segment of left lobe: 322.2 ml




T.Y.6/M. HCC.

(VR) QTVR




T.Y.67/M. HCC.

(surface) QTVR

m A&

m FIAR

m E3A

m SEEREE: 3.2 ml(0.2 %)

Pl



Y. M. 82I\/I HCC

CE-MDCT '



Y. M. 82M. HCC.

m [ AEHR
m FAER

m 52T

m SEEREE: 33.2 mi(3.2 %)
m fEiE1: 207.7 mi{19.9 %)




Y. M. 82M. HCC.

( QTVR

m FoER
m ER
m SEEES: 33.2 ml(3.2 %)
m fEiEL: 207.7 mi(19.9 %)




C. S. 60F. HCC with RPV (anterior branch) invasion.




C. S. 60F. HCC with RPV (anterior branch) invasion.

25 mm

m [ AERAR

m FoAR

m 3R

s EEEEE: 5.5 ml(0.3 %)
m TIERERAI: 470.3 mi(23.4 %)




C. S. 60F. HCC with RPV (anterior branch) invasion.
( QTVR

m fHE: 1635.5 mlICE Y.
m T AERAR ' f

m FiAk

m B3

m EEEEE: 5.5 ml(0.3 %)
m BilXiE: 340.2 mi(16.9 %)
m S574tH): 33.3 mi(1.7 %)



K. U. 61M. CCC with MHV/ RHV invasion.
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K. U. 61M. CCC with MHV/ RHV invasion.

s EEEEE: 13.1 mi(1.1 %)

m FR7FAT: 540.0 mi(46.4 %)

25 mm




K. U. 61M. CCC with MHV/ RHV invasion.

& Coils

EOB Primovist-CE MR

A CE-MDCT
after intraoperative portal embolization



K. U. 61M. CCC with MHV/ RHV invasion.

m FHE: 623.3 mi(EEED
m &30
m PIAR
m 30
m EEEEE: 12.1 mi(1.1 %)
m S7:441.7 ml(38.0 %)

m S6: 98.3 mi(8.4 %)




K. U. 61M. CCC with MHV/ RHV invasion.

m fFiE: 623.3 mi(GEREED
m [ AERA
m PR

m 5%

m HEEEE: 13.1 ml(1.1 %)
m S7:441.7 ml(38.0 %)

m S6: 98.3 ml(8.4 %)

10



K. U. 61M. CCC with MHV/ RHV invasion.

( QTVR

10 mm

m EEEEE: 13.1 ml(l 1 %)
m AR 435.4 mi(37.4 %)
m GiTERAR: 288.6 mi(24.8 %)

m THEER: 252.5 mi(21.7 %)




600mgl/kg
600mgl/kg
350 135mL

630mgl/kg






K. U. 61M. CCC with MHV/ RHV invasion.




T.Y.67/M. HCC.
630mgl/kg ( 350, 135mL ) 3D

m fhE: 1[]68['le
m PIAR

m 53R

m iR ‘ '
m SEEEE: 46m| L S
m SMEIXE: 322.2 ml



500mgl/kg v.s 600mgl/kg
500mgl/kg 600mgl/ml  HCC

500mgl/’kg 600mgl/kg

500mgl/kg 600mgl/kg (mgl/kg)

HCC

HCC

HCC
500mgl/kg



300mgl/ml v.s 350mgl/ml v.s. 370mgl/ml

(mgl/ml) HCC
( 300mgl/ml >> 350mgl/ml > 370mgl/ml ) 500mgl/kg
(ml)

dead space 30mL

(ml/sec)

500mgl/kg ml)

dead space

bolus trucking



300, 350, 370 mgl/mL
500, 600 mgl/kg

300mgl/ml 350mgl/ml 370mgl/ml
500mgl/kg
89 — 87 — .86
J p<.01 J p<.01 :|p<.01
95 94 93
600mgl/kg
95 92 89
J p<.05 J p<.01
97 97 97

employed statistics= univariate z-scor e test



( )
A B 300 370
600mgl/kg E 300mgl/ml-100ml 125ml‘ lOO[nL
56+ 15 54+ 14
S0kg  55kg (n=148) (n=67)
56kg  62kg 58+ 12 4o 12
(n=139) (n=51)
* + 1 *
63kg  70kg 56_1 13 40 :_L 10 53_+ 6 52 :: 10
(n=81) (n=54) (n=39) (n=47)
71kg  75kg 5+ 9 37+ 11 49+ 7 46+ 10
(n=12) (n=14) (n=13) (n=15)

Note.- *= The mean values are significantly lower than those in group A for each range of body-weight
by Mann-Whitney’s U test (p <0.01).



50-55kg 65-70kg

volume of
plasma/organ

/
/
/

fat volume 1 >
fixed dose of CM

< | fat volume 9
fixdd dose of CM |

BW:-tailored dose of CM




600mgl/kg, (50-62kQ) 600mgl/kg, (63-75kQ)
500 500 .
* ¢ *
4000 * “Q“O : 400 . R *
300 .:_’_fétv:’:;_‘_‘_ 300 — :‘ig_’
*
¢ . . ‘ ;—i R * N :
200 p—sagt T 200 s $ s
'S ¢ . ¢ .
* .
100 100
0 0
50 55 60 65 60 65 70 75 80
62.5kg, 600mgl/kg : (62.5kg
S
400
¢ e
) LAY S
$ e s ¢
200 . .
100
0

600mgl/kg

;E 80

500mgl/kg




75kg, 600mgl/kg

600mgl/kg, (85-100kQ)
— (75kg
500 500
450
400 400
350 .
300 S 300
250 #4 . . .
200 —2 o 200 2
150 ¢
100 100
50
0 0
80 85 90 95 1 0] 85 90 95 100
= 600mgl/kg
= 500mqgl/kg (

65-75kg = 125mL
> 75kg = 150mL




( ) )

(600mgl/kg, 30 )

50kg 70kg

100mL (86mL, 81mL) 140mL +  (120mL, 113mL)

3.3mL/sec(2.9mL/sec, 2.7mL/kg!l )4.7mL/sect (4mL/sec, 3.7mL/sec)




Injection Protocol with Different Dose/ Concentration of
Contrast Materials (in Case of 60kg of Patient)

500mgl/kg 600mgl/kg 630mgl/kg
Concentration (mgl/mL) 300 350 370 300 350 370 350
total Iodine (mgl) 30000 36000 37800
injection time (sec) 30 (fixed) 30 (fixed) 30 (fixed)
iodine dose/sec (mgl/sec) 1000 1200 1260
total volume of CM (mL) * 100 90 84 120 102 96 108
injection rate (mL/sec) * 33 3.0 28 40 34 32 3.6

Note.- *= Total volume of CM (mL) and injection rate (mL/sec) were variable.
HAP imaging was started at 40 seconds after the initiation of the injection



500mgl/kg, 30sec

1.

100mL 125mL 135mL 150mL
300mgl/kg ~ 60kg ~75kg
350mgl/kg ~ 70kg
370mgl/kg ~ 74kg
2. ( )

50kg 60kg 65kg 70kg

300mgl/lkg  2.8mL/sec 3.3mL/sec 3.6mL/sec 3.9mL/sec
350mgl/kg  2.4mlL/sec 2.9mlL/sec 3.1lmL/sec 3.3mL/sec
370mgl/kg 2.3mL/sec 2.7mL/sec 2.9mlL/sec 3.2mL/sec




Method

16MDCT parameter
Slice thickness: 1 mm
Slice interval: 1 mm
Beam pitch:  1.4~1.6
Acquisition time:  6~7 sec

3D-imaging work station Synapse Vincent (Fuji Film Medicals)

Scan delay 3D-imaging
early arterial phase :25sec  — hepatic artery
late arterial phase :40 sec  — portal vein

hepatic parenchymal phase : 70 sec ~ — hepatic vein

Blood vessel volume rendering imaging
Calculation of hepatic volume and resection volume







K. U. 61M. HCC with MHV/ RHV invasion.




K. U. 61M. HCC with MHV/ RHV invasion.




Application of CT Arterio, Porto, and Venography of Liver

CT Arteriography

mapping
TAE

CT portography

mapping (

CT venography

mapping (
TIPS



300, 350, 370 mgl/mL
500, 600 mgl/kg

300mgl/ml 350mgl/ml 370mgl/ml
89 — 87 .86 —
500mgl/kg J 0 < .001 :I 0< 05 J 0 < 01
600mgl/kg .95 .92 .89
| |
p<.01
500mgl/kg 95 94 ] p<.05 93 ]p < .01
600mgl/kg 97 97 97

employed statistics= univariate z-scor e test



600mgl/kg >> 500mgl/kg

600mgl/kg = 500mgl/kg
600mgl/kg > 500mgl/kg

> ( 500mgl/kg (
( 600mgl/kg



