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¢l gadopentetate dimeglumine(Gd-DTPA)S A E2] boxylatomethyl) -3, 6, 9-triazaundecandioic acid ;: Gd-
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Berlin, Germany)+ etho-
%3] =%l gadopentetate
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A 2pE] 7S, A Eol FE] viAdE =
Gd-EOB-DTPAE Foi&w], A7t =2 ¥ oly=} ¢
Foll Az 2957 B4 veplo] 25 dxHE
ZhaA1Z 5247} o

ujz}a], £ 13 Gd-EOB-DTPA~} #kAQl 3-
methyl-4-dimethylaminoazobenzene(3’-Me-DAB)-2 &
ojsle] gl 310 A 7kEe] AES 21%F MRI
ARAE Wae] Aol §2RAF A7) Slsho]
Ay sheieh.
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20mta] o] ¢k 100g2] 4712] Sprague-DawleyA| 2] 313
E AL E gES fEshy] 9l gt 232l 3-Me-
DAB(0.06% per volume)2 #7}3F A3 2lo]= Table 1
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Table 1. Composition of Experimental Diet '

Component Amount
Casein(g) 180
Corn oil(g) 50
Glucose monohydrate(g) 770
Salt Mixture ? (g) 40
Riboflavin(g) 0.001
Vitamin mixture*(ml) 5
3'-MeDAB(g) 0.6

1. Amount means the quantity contained in one kilogram of
the feed.

#. Also contains cupric sulfate 3mg.

*. Composed of vitamin A 20,000 units, vitamin D 2,000 units,
choline chloride 1.5g, pteroyl glutamic acid 0.6 mg, biotin 1.5
mg, thiamine-HCI 20mg, pyridoxine-HCI 20 mg, menadione 50
mg, nicotinamide 50mg, potassium parabenzoic acid 50mg,
calcium pantothenate 60mg, inositol 100mg and cyanocobal-
amin 40 .g.
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Table 2. Comparison of Tumor Detection Rate between Pre-
contrast and Postcontrast Images after Gd-EOB-DTPA Injec-
tion.

Precontrast Postcontrast p-value
<5mm(n= 92) 23(25%) 49(53%) <0.01
>5mm(n= 33) 28(85 %) 31(94%) >0.05
Total(n=125) 51(41 %) 80(64 %) <0.01

1 1 1 | | | Cm :
Fig. 1. Gross finding of the resected liver after administration
of 3'-Me-DAB for 12 weeks.
There are multiple tumor nodules on the surface of the liver.
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Fig. 3. SNR of liver before and after Gd-EOB-DTPA injection.
It is increased by 19 to 92% in 10 cases. In 2 cases, it is
decreased by 12 to 15%. Overall SNR of the liver is increased
by 38 33%. SNR, pre-EOB;SNR on precontrast image, SNR,
post-EOB ; SNR on postcontrast image.
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: Gadolinium-ethoxybenzyl-DTPA

Fig. 2. Precontrast and postcontrast
magnetic resonance images after the
administration of 3'-Me-DAB for 12
weeks. a) Precontrast T1-weighted
image. Hepatic lesions are poorly de-
fined on this image. b) Postcontrast
image after injection of 25 mmol/kg of
Gd-EOB-DTPA. Normal hepatic par-
enchyma is enhanced markedly wh-
ereas the tumors(arrows) show still
relative low signal intensity. Larger
numbers of nodules are clearly de-
fined.
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(Fig. 1). 72t 23] AR A 5 3= %—11" T &
] A 272w AARRF E 5170 (41%) 9]
3 Zslsl om, 2o F 7] Abol| A= 807H (64%) &
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591t (p<0.01)(Table 2, Fig. 2). &3] 2]
mE 7| F2 2 el B9kS uf, Smm |
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o] F¥ = 202N 24 A FHAF Aol A= 2371(25%)
£ dFsgleH, =9 —?— é*} oA A= 4970 (53%) & &=
gto] 2o F ArbAA 9 A AE FE7F E=UTHE<
0.01). 5mm 0]“9] FH= BAEA 2 A Al A 28
7N (85%), 23 F Z Al A 3170 (94%) & 273ty A
Aoz §o7 zte] & HolA| eF3ket(p>0.05).
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Gd-EOB-DTPA = M=F 9| Zt MSZE A AFL| AT
2tz w35}

AF 7b z2Ae] 29 A AlE7kEE 761.0 + 155.69 4
% 1315.0 + 249.82 76 + 33%7} AE3tdon], o+E
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&z 1222+
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x99
o A7 e= o] A 563.9 + 143.9¢ A %3
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109.12 32 + 32%9] AsS #2T T AT

Ay 7ke] AlFHlE 29 Aol 109 £ 440014 =] F
156 £ 802 =A=o] AAR S Z 38 + 33% A5},
ol= EAACEL 235k H(p<0.05)(Fig 3). 104 ¢l
A1 19-59%7} F7F8k az, 29|l A= 12—-15% 74314
t} o] F doAE 23 F ¢F9] AlsH=E]F 38—-39%
7rastelom, o] efo & 3o A= Fe] A7} 18—
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5 Ho]x] &3kt (p>0.05) (Table 3) (Fig. 4).
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o] &= 5.55 + 2.88, ] Foll= 13.25 + 6.822 4 FA A
2 93 AeS 2929 (p<0.01), 3} 1%04 3
55427} A B 187 + 179% 443t cH(Fig. 6, 7).
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Table 3. Signal to Noise Ratio of Liver and Tumor and Background Noise on Precontrast and Postcontrast Images after Injection

of Gd-EOB-DTPA.

Precontrast Postcontrast Change p-value
Liver SNR 10.9 +4.40 15.59 +7.95 38 +33% <0.05
Tumor SNR 8.21 £3.71 8.85 £ 5.42 4+ 32% >0.05
Background noise 85.7 + 50.3 122.2 +109.1 32 +32% >0.05
30 - 140% -
Tumor SNR, pre-EOB
25 | o 120% O CE (Liver)
@ Tumor SNR, post-EOB 100%
ks @ CE (Tumor)
80%
14
% 60%
40% -
20% -
‘, Hl 0% |
1 2 3 4 5 6 7 8 9 10 11 12 20% | q 2 3 4 5 6 7 8 9 10 11 12

Fig. 4. SNR of the tumor before and after Gd-EOB-DTPA in-
jection. It is increased in 6 cases by 11 to 50% and decreased
in 5 cases by 18 to 39% and unchanged in one. Overall SNR
of the tumor is increased by 4 + 33%. SNR, pre-EOB ; SNR on
precontrast image, SNR, post-EOB;SNR on postcontrast im-
age after injection of Gd-EOB-DTPA.

Fig. 5. Contrast enhancement of the liver and the tumor after
Gd-EOB-DTPA injection. It is always greater in the liver than
in the tumor. CE(liver);contrast enhancement of the liver, CE
(tumor) ; contrast enhancement of the tumor.
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Fig. 7. Contrast to noise ratio before and after injection of
Gd-EOB-DTPA. CNR is increased in all cases by 187 +179%.
Pre-EOB ;liver-to-tumor CNR on precontrast image, Post-EOB ;
liver-to-tumor CNR on postcontrast image.
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Fig. 6. Comparison of tumor conspi-
cuity on precontrast and postcontrast
images. a) Precontrast image. A no-
dular lesion(arrow) of low signal in-
tensity is poorly defined. b) Postcon-
trast image after injection of Gd-EOB-
DTPA. The same lesion is more clea-
rly visualized.
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MR Imaging of Experimentally Induced Primary Hepatic Tumors in '
Rats: Usefulness of Gadolinium-ethoxybenzyl-DTPA'

Myeong-Jin Kim, M.D., Yeon Hee Lee, M.D.?, Jong Tae Lee, M.D.,
Hyung Sik Yoo, M.D., Ki Whang Kim, M.D.

’Department of Diagnostic Radiology, Yonsei University College of Medicine
2Depart‘ment of Diagnostic Radiology, Dankook University Hospital

Purpose: To determine the efficacy of Gd-ethoxybenzyl-DTPA(Gd-EOB-DTPA) in MR imaging of primary hep-
atic tumors in rats.

Materials and Methods:Primary hepatic tumors had been induced on 12 male Sprague-Dawley rats by
oral administration of an experimental diet containing 3'-methyl-4’-dimethylaminobenzene for 12 weeks. T1-
weighted spin echo images were obtained with 1.5 T system before and after injection of 25 xmol/kg of Gd-EOB-
DTPA.

The detection rate of tumors in each image was compared to that in resected specimens. Signal intensity of
the liver and the largest tumor were measured in each rat on pre- and postcontrast images. Signal to noise
ratio(SNR) of the liver and liver-to-tumor contrast to noise ratio(CNR) were calculated.

Results: One hundred and twenty-five liver tumors were identified on gross examination. Fifty one lesions
(41%) on precontrast images, and 80(64%) on postcontrast images were demonstrated (p<<0.01). Of the 33
tumors larger than 5mm, 28 lesions(85%) were demonstrated on precontrast image, and 31(94 %) on postcon-
trast image (p>>0.05). Of the 92 lesions smaller than 5mm in diameter, 23(25%) were seen on precontrast im-
age and 49 the (53%) on postcontrast image (p<<0.01). After contrast enhancement, the signal intensity of both
liver and tumor increased(p<0.05), though background noise also increased (p>>0.05). Consequently, SNR
increased significantly in the liver from 10.89 * 1.96(mean standard error) to 15.59 + 2.34(p<0.05), but not in
tumors(from 8.21 + 3.71 to 8.85 + 5.42). Liver-to-tumor CNR increased from 5.55 + 0.94 to 13.25 + 2.50 (p<<0.01).

Conclusion: The use of Gd-EOB-DTPA can increase the detection rate of primary hepatic tumors in rats, es-
pecially of small lesions.

Index Words: Liver neoplasms, MR
Magnetic resonance(MR), contrast enhancement
Gadolinium
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