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Fig. 1. Optimal imaging of arterial-dominant phase dur-
ing dynamic MR imaging of the liver can be accom-
plished by proper timing of data acquisition depending
on the relative difference of contrast-enhancement in
aorta, tumor and liver parenchyma.
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T4 ZhgHe] X7 |SHH MollM =HH|2| HE

Fig. 2. Small hepatocellular carci-
noma with iso-signal intensity on
unenhanced T1-weighted images
delineated solely by a single phase
il of contrast enhancement. (q)

5 Unenhanced T1-weighted gradient
echo image shows no definite evi-
dence of focal lesion in left lobe of
the liver. (b) First phase contrast-
enhanced image obtained 10 sec
after start of contrastinjection
shows nodular contrast enhance-
ment (arrow). Second (¢} and third
{d) phase FLASH MR images ob-
tained 35 and 60 sec after start of
contrast injection show lack of en-
hancement.

contrast agent)®| 7 7} FFHE g 4 gledl, o2 sl
o ZEEX0 ASES KU THNS AR A 71? 2ol = &% ] A F oo ( food
and drug association, FDA)9] Zel& w9l en o] 5
|

(Liver-Specific Contrast Agents)
2 7pA= A3 Fo] Aol HEE 5 glA =t

80Xt -] 7hel| ek AP E 7Pl 2od A Ee] HS5H

2 byl e o= Aolokell gt A5Al]l &4 A A7} dut (7}) EZMXIAN A1 (superparamagnetic iron

3} gol we} Al & A FrhE 8 e AA be e oxide, SPIO)

Holqkel Eao} 912 E A &atA| eta] Fof s AAAL & A A of b FE 3 7hE 9F] FRelm g eflA
Fob EAo] 72A A7} B 2AANBS 27 glol AL 2EE urEeleh el ArlAdo|d Fe2+ 1} Fed+ o]
R0 2 Al E palshzd] o] cheFstar el A el ofelt] o] APl 2 b F Y W 2 Fo] 2 AU A&
of o] #AFo] gtk Holoh(7). olejdt 2YA &L AA o Eoqlg YA E i sle] 2444 (superparamag-
o] Alupu s A el Kupffer cellel Z3 5+ SPIO(superpara- netic) S 94 =} SPIO7} 22Ul d| Ak 5o gl o o] H-3}
magnetic iron oxide), 223 7HA| £ #pAlo) Fd TG F Ao KB 0 7 ZrfE|o] Iz A BddAe] s =

o g w5 £ 2 o)al ® bw A 2934 (hepatobiliary o] W] Al BFAY A7 A4S E3) FAbstH A wE A de-
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phasingd}®l 2= T2¢]2HA|7ke] Bolx| 2 Al E7} 57} o}
A "k, SPIO §IAFEL ol 4] Al Fzka( hagocyt051s)
of oaf AA= = 7t wA, F5 FEAH 2L At
(RES)7} L 9&h& gt} 7kl A& Kupffer cell°] 1 9%e
3 d 9] gk & Kupffer celle] 122 SPIOC 9
o A A5 ger) dojAd Aoz Wa 2 7z
A7re| 27} S7hste] wWulo] wakstA wolA Hr},

(1) Ferumoxides (Feridex IV, Berlex
Laboratories, Wayne, NJ: and Endorem,
Guerbet, Aulnay sous Bois, France)

AMI-25%b= Al 22 oA d Hodd Ag oz 19974
FDA¢] = #1 sal=le] 443 Hqir}, 2h-& v x ek R a}9}
o] ZREHHE 1 = AFL2A §1AFe) 7]+ 50+19
nm A xEelct AN 2 gl &A= Al gl Aol ““}E' 71] x
i’EVl ool o whi7] = 840 utel =7] o= ). H
HH 04:TL°HH —yzs:] 7}- 001:_,] ,CH % }_3}10]0‘1‘

T, &3, CTAP, Gd-DTPAZ %7} MRIEFH2] u]x=
= A7) %5vH9-12).

Ros 5(9)2 2089 % 27%2] &Atdl| ferumoxidesE A4
a2 W 2G5 A ol o)A gt WM EE F71E Fo}

T AR 2957 CTR} 40% oA 7S 2E 5
alsdch. 53] ferumoxides® o] &8 JAFAI ¢ 3 59%2] iz}

of thah A gubale] WA=t fArete] 7hde] 2} 189 &
Ao g A€ ¢H SPIO MRIE Al 3¢
Hagspiel 5-(10)2] 17 A3}ol A& 3] 1cmo]she] Bl
3l SPIO MRI= 36%. 2% AMRI= 9%, 18)7 2 =7}
CT+ 4% 755 B4 224 SPIO MRIY A $-44
< HT vk sit} Senéterre F(11) & 42 4F 174 S
HFe R 0.5T717]e1M £F-& 9324 proton density se-
quenceo E8h= A Abel 279 ol ferumoxides® A L4-3tx
CTAPE Aldstql om ww o] dhzo|i} 7hE xiche] 2 84 of
slelA SPIO MRIZF 44 A CTAPS 9388 o A% 314
of ok A2E W=7 shgict

- Pulse sequence®] A9 2:21714e] B dA ol w1zkah
pulse sequence’t SPI09] % && 7} wo) wkom g T2*7}
F 7 At 27 o} 7 A 9 ’§J17JEE ol 7)ol = 744
EAA AR wololeh (Fig. 3). T27%4% £H o 27 5o
A= Alzke] Aol sAlA el 7o) G4z W o v §
A A57 g dojme] = o Ao} 1 o| g
FAtell A= A7) o] Fauo] 2 2l s AT A ) o go)
of2] W] rephasing pulse al&] $le1x]7] W #qld] o]& o]
frell A o] 22 2 2 echo train length7} 721 253 =) 7|8 &
Aol Z 7L 2 B3} oAl e Ao Holgleh, ke
olfrol 4] rephasing pulse”} 13 $li= EPI(echo planar
imaging)+< SPIO® wi-$- nlztslx)ut 7]7)v) L2 g allef ula)

Fig. 3. Enhanced detection of small hepatocellular carcinoma using superparamagnetic iron oxide on T2*-weighted
imaging. Postcontrast T2-weighted turbo spin echo(TR/TE = 1859msec/80msec, echo train length = 5) image (@) and
T1-weighted gradient echo (TR/TE/flip angle = 140msec/2.7msec/90" Jimage (b) show slightly high signal intensity n-
odule in right lobe of the liver (arrows). Gradient echo image with longer echo time {7.7msec) for T2* effect with 45°
flip angle (¢) shows improved delineation of the lesion with good image resolution.
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& e A Ao)7h o S M SR
ulzksto] 1 2} A7 susceptibility artifact9] €14le] =7] o
ol Wwle] 27)7h A& A fell= A% Er} dojAlnt

T27} 2344 A&l 3] TE(echo time) 7k Ao} HAH7te|
A3 5 dojmel= $T27% 294 (heavily T2-weighted

c

T4 ZHHuo] Xpr|ZHA MM 2| HE
imaging)-> 7Hd A 9] A 57} E Wube] opr]e} Aol 113} &)=
AL R R ”"W 71] Hog SPIO 74 39 A4 &
Ate]7] ol grh, vk TEZ} 8- $5 59 T27 27l oA}
‘QEﬂ’“é FHproton density weighted image)& 24 1
T Alsd AenE A A EHA SPIOY] 2402 7HA

Fig. 4. Improved lesion-to-liver contrast of metastatic tumor with superparamagnetic iron oxide on T2-weighted and
proton density weighted images. Precontrast T2-weighted spin echo (TR/TE = 2100msec/80msec) image shows a s-
lightly high signal intensity nodule (arrow) in left lobe of the liver {a). Postcontrast T2-weighted spin echo {2100/80)
image shows improved delineation of the lesion from decreased signal intensity of the liver parenchyma (b).
Precontrast proton density weighted spin echo (2100/30) image shows poor liver-to-lesion contrast (¢). Postcontrast
proton density weighted image shows the best lesion-to-liver contrast {d).
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(2) SH U 55b A (Resovist; Schering, Berlin,

Germany)
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Fig. 5. Improved lesion-to-liver contrast of heptic lymphoma with mangafodipir (Mn-DPDP). Precontrast T1-weighted
gradient echo image (a) shows solitary lesion [arrows). Postcontrast image shows marked hepatic enhancement (b).
(From Dr. K.C. Cho at New Jersey Medical School).
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Fig. 6. Contrast enhancement of well-differentiated hepatocellular carcinoma with mangafodipir (Mn-DPDP).
Precontrast T1-weighted gradient echo (a) shows a huge mass with high signal intensity in right lobe of the liver (ar-
rows). Postcontrast image (b} shows marked enhancement of tumor as well as hepatic parenchyma. (From Dr. K.C.
Cho at New Jersey Medical School).
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