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Measurement and evaluation of the contrast enhancement
in computed tomography of he tkidney
Hirofumi Ishida, Hiroko Maeda, Shigetoshi Shirakawa, Wataru Kutani
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Department of Radiology, Osaka Medical School
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Contrast enhancement (CE) is a well-established method in cerebral computed tomography (CT),
and has made a significant contribution to the diagnosis of intracranial lesions.

CE effect is assumed to be most effectively demonstrated in the kidneys in which DIP and CT are
simultaneously carried out as the Conray brings out a good contrast. Therefore, the usefulness of CE
in CT of the kidney was evaluated with DIP Conray. Initially, correlation between CT units (EMI
units) and concentration of DIP Conray was studied by phantom experiments in which positive
correlation was demonstrated. CT scanning was performed in the healthy kidney before CE and at
5,10,20, and 30 min. after CE by two methods of infusion (Method 1: 200 ml of DIP Conray infused in
10 min. Method II: 100 ml of DIP Conray infused in 5 min. and the remaining 100 ml infused in
15 min.). Sequential changes of increased CT unit of renal parenchyma were measured, and con-
centration of DIP Conray in the blood was measured by the ultraviolet method. With Method II,
DIP Conray was slightly more concentrated and persistent in the blood and kidney. Infusion of
DIP Conray by method IT was performed in 4 cases with renal cell carcinoma and in 6 cases with
renal cyst. Normal renal parenchyma had an attenuation value (EMI units) of 14.05--4.30, and the
value rose to 41.67-4-5.65 after CE. Renal cell carcinoma had the value of 14.634-2.44 and it rose to
20.62--5.61 after CE. The value of renal cyst did not rise after CE. Normal renal parenchymal
density increased compared with renal mass and therefore, the lesions were clearly delineated after
CE. CT units and concentration of DIP Conray were translated into iodine concentration as it could

be simply described for the reading. Distribution of indine concentration in and around the kidney
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was printed out from the correlation between CT units and concentration of DIP Conray. From the

distribution of iodine concentration in the kidney, regional renal function could be evaluated to some

extent by CE in computed tomography.

D ELoHic

Computed tomogeraphy (CT) ¥ 4 O LW
CARAIRTCHY, Bliom koo EFHc X5
#ERYE (Contrast enhancement, CE) 3 fiffH X 1
TWBY™, ¥, JEE O CT B s\ Th
BEno, BRI 2 — FEMHNEEIH, i
WEIRER T WE299 ) B REEE
WHITH%, DIP Conray 2 L, 7Pk
W|THY, mROHEMENR 2T & 5Bz
HLLT, COERHWEXRAD L3k, z0
EWIOIMIC o WT b Bibxn 2 o c#ig T
5.

mxs &

fERA L CT %@z £8H CT A%y r—
EMI-CT-5005/12%¢, CT #i#:i3140kv, 28mA,
B vFDY =y FICTERLE. Bohic CT
fEix EMI 500500 2 v/ v oo — & — v A5 A%
Vs, 320%320= bV v 7 AD25E %L LT ]
BMEL, 64X64= 1P YV » 7 2% FR L7 (Fig.
D. ke, wgiftre A CHE L, THEY
H L.

Ty Vb s FEHE LT EFH (Meglumine
iotalamate, 309 DIP Conray 220ml ¥EA D,
LHIZE) B X0, avfbh Vv A DKBREDOHE
BARREE L L, 72V AR 7 » v~
P AOHICAK, KO CT {E2WEL, CT
i LRE, =— FRESL0BRY Rk, K
BEEE D CE mi-shic DIP Conray (220ml A
DAHE) R AEH, Iy L LT104R ©200ml %
19G O HEHE T B O Rk ~ SREEA L
To. Ik & LT54MTl00m]l % A, 7D
100ml #1531 C MiEA L. #1, Tk
5y CHEHIE & LT30g (= — Figld.lg),
ik c60g (9= — FE28.2g), X HA LK. fE
Bl & LTkt h g h 3 Bl o BEHEIE T e
DWTHTOR. Zhb O fEHO CE ZhEHED

fed® CT A% o VI BHHAEARL, HEAHES
4y, 104y, 204%, 3 X1UN304y, % 1 [ElOE:S [H%
TR % T [Al—HBAL T » T, [RIBE R B5 T
IhEImL, UV 3T miEEEHRE © WE L
7o THRES L UCEMBE 46, B0 5 a6 sl
T IR L2 CE i EiL, ZoOHitk
o CT flif XU CE itk o EHHNRE, =-—
FiE& R,

Wi, CE oWk LU RAMO = — FEXHE
77V AEROERL6AX64= Y » 2 A D
CT i bR, SAVSY vr—ickh) B
o FEO 2— FEAMRR £ LTHBH L

(Fig. 2).
m) % £

1) 77 v 2ER

7y VP AERLY, SFHEEYHRELS CTE
DRGREY % % &, BEAL, =29r ) T AW
3k, PREIETCHE ST, CT {HiX BRI LA
Li#z (Fig. 3). DIP Conray Img/ml (= — F
H130.47Img/ml) M0 4.97% Tt W, =
& Y v AT RO G € Img/ml (H= - F
#0.765mg/ml) 241 7.61 L7 h DIP Conray i |;
B LTavibh V) 7 ankEinffidR LA, DIP
Conray |3 43F3% Cyy H,, I, N, O, (809.13) ¢
KI (166) X b 45 FHIZE VA, BIYho=
— FEX KI o Figfow, avfbh v ea
DHBERDEERKTH - 1.

2) IEHHIO DIP Conray st Af DFERFAY
Z1k

EE CT X SHANEA 5 28 ik, Wk
FEFHL, 100FBcE—2%R1, 00T 8
RDCTRE Lichd, 8 1o eREy HeR
Liz (Fig. 4), & CT {HE»GHH L Fo H¥
FIBRE 5 BRI 13k, B I K TLThTh4.75
mg(ml, 4.25mg/ml b, 1048 ik igEdt
5.42mgfml, 5.67mg/ml kL v'— 7 %ix L7z, [RF
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No. 99 H.U 1564—04 31—08—77

195 | 200 | 205 | 210 | 215 | 220 | 225 | 230 | 235 | 240 | 245 | 250 | 255 | 260 | 265 | 270 | 275 | 280
15| 12| 6 8 19 2| 3
120 15| 16| 8 6 9| 3
125 | 11| 17| 12| 6| 6| 4| 14| 6 41 10 8| 14
130 10| 19 18| 9| 9| 15| 13 51 9 2] 2| 1| 7
135 12 24| 21| 22| 9 22| 6| 19
140 17| 10 5| 5| 16] 19| 9
145 5| 10| 7 11| 19| 23| 25
150 5| 14| 19| 2 12| 21| 22| 23
155 4] 221 191 1] ol 6l 21| 17| 4 22| 23] 20| 21
160 | 9 23] 23] 21| 19| 22 20| 17| 4 22| 25| 237 19
165 17| 1 15| 15| 16| 18| 6| 4 18| 21| 24| 26
170 | 11| 24| 23] 20
175 16| 22| 21| 28
180 3] 20| 25| 29| 30| 34| 30| 29 1 11| 22| 23| 22
185 1| 24| 29| 35| 36| 33| 32| 30| 34| 31| 4| 5| 23| 23| 21
190 23] 29| 35| 35( 32| 27| 32| 36| 31| 32| 19 23| 29| 25
195 33| 35] 35| 31| 21| 15| 24| 32| 28] 33| 17 20| 22| 21
200 30| 31] 32] 251 8| 11| 14| 33] 320 31| 14| 71 23] 21| 25
205 | 16 34 35] 34| 11| 2| 94| 52 22| 26| 34| 13| 11| 25 27| 25
210 | 13 15| 35| 29| 21| 9| 29| 36| 30| 34| 26| 8| 9| 23| 24| 23
215 33| 33| 34| 27| 20| 37| 34| 29| 30| 3| 7| 21| 23| 1
220 3 12| 33| 34| 34| 32| 28| 33| 27| 25| 3| 3| 17| 4
225 6| 26| 31| 29| 30| 31| 28] 19 72
230 15] 36| 31| 29| 23 4| 5
235 | 16| 12| 5| 4 l
240 | 5 1| 48] 84| 72| 37| 1 6| 8| 7
245 6| 11| 11| 7| 8 35| 50| 30 11/ 8] 6 ]
250 | 181 131 9| 7] 12 12/ 8] 13] 11| 16

##k Means of emi units *¥%

* Range from * Total—% * Mean (§ Samples—%)

* 1to500:  5806—100 19 (296—100)

¥ 1to 33:  4496— 77 16 (265— 89)

* 34to 66 988— 17 36 ( 27— 9)

* 67 to 100 : 320— 5 80 ( 4— 1

* 101 to 500 : 0— 0 0C 0— 0

# Distribution of emi units *

EMI units Distribution

1:37 43 39 35 57 30 42 6 0 2 1 0 0 0 2 0 L 0 1 0
101 :

Fig. 1 Distribution of CT units in and around the healthy kidney
(64364 matrix) after infusion of DIP Conray

WWEEIm L, UV BECHIEL, ~=F 27 )y MET #-tc (Fig. 5).
BIE Ui, MERRE A fiEo < 2 — 3) BERH o DIP Conray [SigHEAED 25
VChoteh, BERELD L EL #91/204ET 1t
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No.

99 H.U 1564—04

31—08—77

195 | 200

205 | 210

215 | 220 | 225

230

235 | 240

245

| 265 | 270 | 275 | 280

115

250 | 255 | 260

t

120

125

130

135

140

145

150

155

160

165

9| 11

170

175

180

10

14

19

15

14

9
8 13
8

185

20

21

17

15

19 16

190

14| 20| 20

17

17

21

16 | 17

8| 14| 10

195

18

20| 20| 16

17

13| 18

200

15

16 | 17| 10

18

17| 16

205

19

201 19

751 36

111 19

10

210

20| 14

14| 21

15

19

10

215

18| 18| 19

12

22

19

14| 15

220

18] 19

19

17| 13

18

12| 10

225

11

16

14| 15

16

13

55

230

21( 16

14

235

240

32

66

56| 22

245

20

34 B

250

##% Distribution of iodine concentration in mgx10/ml **
Specific EMI units, over (mean - 2 8.D. of kidneys)

Fig. 2 Distribution of iodine concentration in and around the healthy

kidney (same patient as in Fig. 1)

Table 1 CT units and iodine concentration before and after the contrast enhancement
Increased Iodine concen-
Ig:;ed gff:re -E%D ﬁ:;;(ESD CT units tration (mg/ml)
B fan, 1 o e Mean + SD Mean + SD

Normal renal y e
parenchyma 12 14.05%4.30 41.67L5.67 23.05%5.77 2.664:0.55

Renal cell a g
earcinoma 4 14.6312.44 20.62=5.61 5.9815.69 0.574:0.54

Renal cyst 6 —2.22+1.95 —2.97+£1.84 — =
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100 b
/o

KI solution

£
/ DIP Conray

CT units
AN

] 10 20
Concentration (mg/ml)

Fig. 3 Correlation between CT units and concent-
ration of DIP Conray and KI in aqueous solution

Method IT

g

Increased CT units

-
=]

5 10 20 30
Time after infusion of DIP Conray (minj

Fig. 4 Result of contrast enhancement after two
methods of infusion (sequential changes of inc-
reased renal CT units)

Method I: 200ml of DIP Conray infused in
10min

I: 100ml of DIP Conray infused in 5

min and the remaining 100ml in
15min

BEAONC R\ WT, PN X 5 EEH S
ARIEDOEO CT ffx BEZL, I51F0 il
2b CE B FoBEAREY #iE, =-— Fik
ZHMH L7 (Table 1), BREGEFHER S +
—CET S, EAWIHNEDA T A ATHIE L
IEHESEHE 3 CE [i14.05+4.30, #41.671+5.65
TI528.0545.63 CE 1wx b CT i LH L
e, Ml Tk CE jif14.6312.44, #20.62
+5.61T F455.98£5.69 Ly LR L is o 7o,

BoRESERMRE MR $39% #1105

.. & Kidney Method I[
1 /
L] e T~
= o
£, Kicney Method T~
=1
" / Blood Method IT
£4 ff
[+] i L A O O o S O s
B H . T -
- i e 4
£ i’ L Blood Method T
i gl
@ i
2
&
(4] £
o 3 10 B0 20

Time after infusion of DIP Conray (min)

Fig. 5 Concentration of DIP Conray in the healthy
kidney and blood during contrast enhancement
by two methods
Method 1: 200ml of DIP Conray infused in

10min
I: 100ml of DIP Conray infused in 5
min and remaining 100ml in 15min

M, Bosla Tii—2.2205—-2.97L CE #1
LR Lot cOCEREh FRELE CTE
BRI U7 BRE O EHAIRE 135.64mg/ml,
2— Firk LT2.66mg/ml Thh, BHijaE
e E] . 20mg/ml, 0.57Tmg/ml TH -, 7=,
B> T —jit w FMifaE (Fig. 6), Bo5
(Fig. 7) wws\~T CE 1 X b fHZEH & i o
RRIA AN & 7r o de, L LB a5 A @30
BT % & PSSR S T\ 25
74 CE o ThizeAd CT il ERL
hotc. X, MBEoFEEESE CE jjo CT
MR LEE 2 ¥ ¥ EThh, CE#HLIE
TRl LE O RSN E L, £OIRAE XD
{EfiEi% 77 L: (Table 2),

4) THpy=— FELSAE

EARRE B Lica — FROSHY T A
V7Y vE—TH B UCH, EEE Ciil2mg/
ml fijfgD = — FEODMHERL, whgdic iT <
Biic i3 5 L b h 5870135~ 20mg/ml @
EifiEx & L (Fig. 2). L2 Lo 5 o 345 c
REEA L 0GRS, BRI O Crio i
FHCIHML, ERECECSOND, BEALED
i\ O F THERTE Lz (Fig. 8).
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a) before contrast enhancement b) after contrast enhancement with DIP Conray

Fig. 6 CT images of a case with renal cell carcinoma

a) before contrast enhancement b) after contrast enhancement with DIP Conray

Fig. 7 CT images of a case with renal cyst

Table 2 Cases with renal cell carcinoma and CT units before and after the contrast enhancement

Case N Age Se " | Before CE After CE | Increased
Jase T 0 (yr) b ~ Mean +£SD | Mean :+ SD CT units
- Tumor 13.86+3.00 14. '3UJ“3 21 | 0.50
1. S.A.| 66 M |— : - .
| Parenchyma 4.58+2.19 20.48
il [ Tumor 16.80%2.21 1.65
2. H . U.| 571 | M |———m - :
Parenchyma 16.67+£2.02 11.86
Tumor 11.53+2.10 10.57
PR | I 15 I N T T
Parenchyma 14.41+2.64 19.17
_ | Tumor 16.33%+1.91 : 11.20
| K. K. 3 | M | . A
! | Parenchyma 11.00%1.81 ] J,f .00£5.94 26.00
| Tumor 14.63+2.44 | 20 627-5.61 5.98
Mean | Lz 0 . 8l
. | Parenchyma 11.66+5.27 2 19.38
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HARESNRHRESEE §39% H10%5

| No. 13 S.A 305—06 06—04—77

175 | 180 ‘ 185 | 190 ‘ 195 | 200 | 205 ‘ 210 ‘ 215 | 220 | 225 | 230 ‘ 235 ‘ 240 } 245 ‘ 250 | 255 | 260
105 25| 36| 55| 74| 38 : | 6] 8|
110 30| 45| 41| 27 o 20
115 | 2 8l 1| 1| 12| 8| 4| 3| 4| 9] 13 [ 45|
120 71 10] 16| 14| 13] 18| 17| 9| 7| 6| 17| 11 | 23]
125 5 16| 15| 13| 20| 18| 12| 20| 15| 7| 9| 16| 15| 8 i
130 6| 14| 9| 15| 13| 15| 17| 15| 19| 12| 10| 10| 16| 17| 16| 1
135 7| 16| 10| 14| 15| 13| 14| 13| 18| 15| 11| 11| 11| 13| 13] 18] 13
140 16 13| 15| 16| 21| 13| 9| 12| 13| 10| 11| 11| 12| 12| 11| 15| 15
145 5| 16| 7| 8| 10| 13| 15| 12| 14| 16| 10| 13| 15| 10| 10| 8| 18| 15
150 | 10 16| 121 ol 1| 10] 12] 161 14| 14| 81 9l 10| 15[ 18] 15[ 10[ 15
155 90 6| 7| 7| 13| 18] 15| 15| 15| 10| 10| 10| 9| 14| 15| 14| 13
160 14 8) 9| 7| 14| 17| 11| 11| 13| 12| 10| 15| 13] 16| 14| 13| 13
165 8| 17| 16| 11| 14| 11| 10| 7| 8| &[ 9| 14| 12| 11| 14| 13[ 15] 13|
170 | 17| 16| 14| 13| 15| 13| 12| 11| 7| 7| 7| 10| 15/ 10| 12| 9| 10| 14}
175 10| 12| 14| 18] 14| 15 11| 7| 0] 9| 6| 6| 12| 9| 10| 13| 10| 11
180 9| 18| 18| 18 15| 13| 15| 11| 9| 7| 7| 8| 7| wl| 7| 9| 7| 10
185 | 18| 19| 18| 18| 19| 16| 11| 12| 8| 10| 5| 3| 4| 6| 12| 9] 9| 10
190 | 24| 8| 12| 16| 19| 17| 18| 15 9| 7| 8| 8| 5| 7| 8| 10| 12| 5
195 20| 3| 13| 16| 13| 16| 16| 181 16/ 10| 9| 51 7| 8f 10l 11| 15| 10
200 | 8 9 19| 17| 20 17| 17| 17| 16| 14| 10| 5| 8| 11| 12| 13| 76
205 7| 8 9| 18| 16| 14| 15| 16| 15| 14| 14| 16| 13| 11 89 | 77 |
210 | 35 7| 2 9| 13| 14| 17| 15| 12| 2| 6| 4 61| 95| 15|
215 | 24| 34| 28| 16| 9 9| 8| 5| 27| 44| 55| 16| 8| 22| 56| 20| |
220 | 28| 35| 42| 34| 21| 18| 14| 39| 92140 91| 33| 21| 13| 14| 16 !
225| 20| 20| 22| 18| 14| 16| 9| 20| 81| 20| 18| 16| 13| 13| 1 | |
230 | 17.) 19| 19| 18| 19| 19| 18| 18| 13| 19| 18| 19| 8 . !
235 | 17| 15| 17| 18| 20| 20| 18| 15| 16| 14| 6 | 5
240 | 13| 18] 18| 11| 6] 71 1 |

#k Means of EMI units %

* Range from * Total—% * Mean (¥ Samples—%)

* 1to500:  6448—100 15 (423—100)

* 1to 33:  5119— 78 12 (399— 94)

¥ 34 to 66 : 695— 10 43 ( 16— 3)

* 67 to 100 : 50— 9 84 ( 7T— 1)

# 101 to 500 : 140— 2 140 C 1— 0)

¥ Distributionn of EMI units *

EMI units Distribution

1:21 119 146 96 10 5 6 5 0 1 1 0 2 0 1 5 0
101 :

Fig. 8 a) CT units in and around the lesion before contrast enhancement
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No. 129 S.A B 562—05 13—04—77

195 | 200 | 205 | 210 | 215 | 220 | 225 | 230 | 235 | 240 | 245 | 250 | 255 | 260 | 265 | 270 | 275 | 280

1057 121 15| 45| 32 22
110 | 23123 | 94 31 38| 39 8
115 | 23| 34| 78| 54| 20 25| 64
120 | 40| 47| 36 71 18| &9
125 | 50| 59| 51 3 13
130 | 54| 54| 35| 12 2 1] 11

135 | 44| 34| 26| 14 6 17| 20 8] 10 23| 21| 13 6

140 | 23| 17 5| 18| 11| 20| 20| 25| 24| 32| 18| 12 41 11 5 8

145 5 121 17 17| 26| 27| 29| 28| 26 8| 11 9] 13| 11 9 4

150 | 12 31 24] 18] 20| 24| 25| 24| 241 21 4] 10| 14 81 10 7 51 11
155 | 15| 25| 29| 17| 16| 22| 17| 16 2] 14 3 4 4 6 5] 10 9| 15
160 5| 27| 24| 21| 18| 19| 21| 11 3 8 3 4 6 9| 15| 16
165 34| 26| 26| 24| 15| 15 3 6 2 4 3 4 9| 14| 15
170 5( 31| 21 19| 15| 10| 12 3 1 5 5 3 3 1 71 10| 10 3
175 181 25| 19| 22| 17| 14 9 7 91 10 21 13| 12) 13| 11| 12| 12
180 | 25| 29| 22| 15 9 91 12| 10 91 11 9 8|1 12 16| 22| 14| 19| 10
185 | 26| 26| 24| 13| 13| 11 8| 12 9] 13 9 8| 11 15| 21| 17| 14| 17
190 | 29| 24| 27| 20| 12| 11 8| 11 41 12 6 9 13| 17| 17| 24| 27| 16
195 | 24| 21] 22| 24| 171 10| 141 11§ 11 81 10 70 11] 121 201 161 18

200 25| 29| 29| 22| 27| 18| 10 9| 13| 16 8 4 9| 17| 25| 22 5

205 2 6| 12| 15| 13| 17| 13| 12| 14| 10| 10 9| 12| 18| 18 9

210 1| 4| 10| 14| 15] 11| 18] 14| 13| 18| 24| T
215 4| 5| 13| 12| 16| 19| 15) 11| 11| 5

220 | 6 5| 14| 15| 14| 10 ; 13
225 | 21| 13 1 14

230 | 43| 37| 19| 9 27| 33| 1| 6
235 | 14| 19| 21| 52| 76| 80| 4| 26| 5 | 25| 85| 73| 16| 9

240 | 18| 18| 16| 22| 70104 | 85| 44| 15| 15| 17| 35| 95| 68| 13 2

#4# Means of EMI units #¥%

# Range from # Total—% * Mean (§ Samples—%)
* 1to 500: 6779--100 18 (859—100)

* 1 to 33: 4491-- 66 13 (321— 89)

* 3410 66: 1136-- 16 45 ( 25— 6)
* g7 to 100 : 804— 11 80 C 10— 2)
* 101 to 500 : 348— 5 116 (3 — 0)
* Distribution of EMI units *
EMI units Distribution
1:46 67 8 53 44 21 9 5 4 2 6 2 1 2 1 38 2 0 2 0
101 :

Fig. 8 b) CT uniis after contrast enhancement with DIP Conray
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No. 129 S.A E 362—05 13—04—77
195 | 200 | 205 | 210 | 215 | 220 | 225 | 230 | 235 | 240 | 245 | 250 | 255 | 260 i' 265 | 270 | 275 | 280
105 101 [ 29| 17 i 8
110 8|102]| 75 23|
115 8| 19| 60| 38 10| 47
120 | 24| 31| 21 42
125 34| 42| 35
130 | 38| 38| 20 |'
135 | 28| 19| 11 8
140 | 8 0] 9| 17
145 11| 12| 14| 13| 11 i
150 9 91l 101 9] o9 | |
155 10| 14 8
160 12| 9
165 19 11) 11| 9
170 16
175 10 8
180 10 14| 8 3
185 11| 11| 9
190 | 14| 9] 12 9| 12
195 | 9 8l 9
200 | 10 14| 14| 8| 12 0] 8
205
210 9
215
220
225
230 | 27| 22 12| 18
235 36| 58| 62| 38| 11 10| 67| 55
240 81 53| 85| 671 28 20| 76| 51

#¥ Distribution of iodine concentration in mgx 10/ml **
Specific EMI units, over (mean + 2 S.D. of Kieneys)

c) Iodine concentration indicated in 10mg/ml

Fig. 8 Processed CT images of a case with renal cell carcinoma

(same patient as in Fig. 6)

V) =

CT kkl}% CE o i IhTu
B, =2 — FERHIO MmAEE Of#ERBICoWTI
Dure-Smith 594z 3% DIP B $i452 5 5. I
AD{HEH Ui SEEHlo 2 — 1528.2¢ L R
?80ml, 60% Urografin (= — FE30g) % rapid
injection 3" 2H kb, 2~3HHBIc Y —7fE
250mg/dl, 5 434#%200mg/dl, 104345180mg/dl, 20

43 E:150mg/fdl, 30/3#:140mg/dl @ i = — Fik
EEBTws., ReDSMEABC L7 —4 &
LT b, afhied LEETH B0, FEFRDTS
W DIE FIR300 6 TI360% & 7 b H2hTh
H. X, ¥r#5" 4 bolus injection 12 X % #ESH]
TEA VK iR EE HERR B U C RS AR B LA
BAENE LTS, X, AMAREE, 45K,

RE DR s 2 LT 5 &, BIFEIT10~154 1
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@ 2 — FBERR L, BEXSOH®O

2 — FRREMNIZE-EICEE IR L LTV 3.
BroF—zTik, mPRE Bos— FEites
FRE LTV, HIEOH L BrDir
fJ‘-;?‘\:.

HoT, BaroERHLTWS CT #iFEo it
RN 152 7 O CHEIEEEA 5 98 X b Bigsd
2 CT B EKEO R EREB SR 52,
BUgoFismp, Foa— FEIXEELTW5
BTePeRHhT\wb:EL 5.

Bo CE HE wonTix, Bo EWEE X
S Eh 323979, Lo DIP ki s
7w I ALAREEEZ GR, HBRELEBL
T X D 8 S h SR E D R P E R X
T, % OREXEAME 05 HEE L BiET 2
AR DB, - CRIRAREE THE X h,
EMENTORG OFRNETELAS RS Ll
RT3,

Sagel 5%z X ¥ IFH 98 1215—25EMI
unit, ¥ Stanley 5%320—30EMI unit G} b
CE #13 Wiz54t20—30EMI unit R 32+ LT
W5, FaDF —x Tk CE §ij14.054+4.30EMI
unit TRRL{EE THH2, CE $#1341.67+5.67
T28.055.77 miERkED FREAY R LT
LU Sagel LY 0f, EYFIOME, #58
IZANBHC, Stanley 0513 Conray 400%-50ml bolus
injection = - h CE #fToTEDH, Hilk ki
O MM ANEE T L s Bbh s,
IS oo\ i Sagel 5% (315—25EMI unit,
Stanley L% EEBHHREEL AU Thotd LT
W5, FxD FH#EIL14.63L2. 4 TRIFFEHE
BEFBECTh oIy, s ofEMTIE, FHEAFR
RE L, BVBa 26, BUBE 146, @
BRI CCHTHE I ERE«THY e E 2
e ote, Hx 1L TE BT #IFERL & 21T
CT {EAFIGE Lchd, BICHMH ikhis b B
W, TOFHREACIY CT EHAZELEE S
#xbh%. CE o EHH &0 % CT fic
2.95727%%, CE BRI [EFH D LA Dic 7w
21.77 L T E Y & e 0 REEEAS B M HISR
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DR it oo, [EEO ERES 4 Sagel 593
5—15 EMI unit, Stanley 5913 BE & LT3
RE2DEEXEEAE ER Lo 24, 10
M LA 5 S 0 26 & E@E—FE Tlehr o o,
o 5 L, Sagel®, Stanley® 3t 0137 <,

For b —2,2241,95L water density 17 JFhso
fo. CE Bi3¥ oo kR IEH & o £
44.64L70h CE oZhRIT X b IS ThH -1,
B, CT 4B XhfisT, #Hi—3ShT
BHY, XPESMC LB Tvbicwm, B
7o % JERER] Cuk i Lic < vy, o CE Zhip
2T, =2— FRCHRET2ET, L bh—ig
b3k, LT <hreEL, 7 FaE
Brd b B U7 BARAE BT CT i = — FE
R Lo, SR T2.6640.55mg/ml, W[EE
T0.5740.54mg/ml @ |- H %5 L, BRE Clih
WEO 248, BE T/ ThHoT. WKiIT
CT fH%xF 5y 2 — FECREL, 74 v
TV VR - TE4X64= L) » 7 ADEH=z — ¥
BOMAEZT b Ui, CoXEorES TS
WHRBSHioF0Eyo CT {EO HEE Th 5

BEROE« D CT {H% FEBRTRD, Th
EERATHIEBEN THBH, A5 AFHOR—
B WREBB A LOMBEEYSD, SERER
Eo CT fEOFEEH (N L. o T ok
L4 10~0.6mg/ml @ = — Figo gk B%
TRlehote. D= — FROMREYRS L, TE
R CIO MO EF R H YT 5 BRI &
CERROFE AV TWA0rRK LT, BTl
ARPRITE < rhefic SR A 2y, ERc
LIBEL, BHEHOLFEELR L. LML,
AR DRI R X 0 BRI S Bl R E
Aot X, colfia— FREYS A v
7Y v E =TT L TEC X ) BRGNS, R
BHRINAEC B8 2h s CE Z)54% Jifis LT
MBHENREE, BECRKE RO EE L
88 LE7c03, SRR oRAR, EAEE, B
BEOKRDAMEDOHE Y —FeThuE, FoBE
VT D HATRY T8, WIRNAER KT 5 b oo LR
b, '
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V) Bbbic

1) JEiEEAE & LT104/T30% DIP Con-
ray 200ml Z{EA+T 5 kL, 100ml % 54 C
B 0100ml %167 THEAT 5 HER g L
LB, BEOHBRPE T,

2) CE Bim X b o fRgEis i o CT
fEDEN KEieh, RERY W fiH L&
A, BREHEIE LTI D % { M h 5HEN
LR e T,

3) 7y e XD B CT fHE A
P DRIFRAFIH LT contrast enhancement £
OFOMEEH, Mk =— FEEX HHEL CT fliic
Wi, Xh—infEe Liz. X, 747V v
F= kY, BHa— FESMHEFTBHE Ui,
BTy S O, FRINGEIBAETb 5 RE
LR LB nh - e,

(R OB X176 A AP 5L &
wwTHEEL ).
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