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Advanced and Functional Imaging of the Abdomen
BHEELETSHICHI-T
/MR R
B RBSNAREE 2 v 42— R
Eiji Oguma

A5G TiE, CT, MROBEIGHIK A LA g
M EBEERASN TS Thixk» 5, EEk
ZHMARE W&, FFE RS O &P - 1aE
Hi{$] & BEir9 5.

AT, AN ORES, SRR < (RIAN D
T 2 B O LB A &, S e AT A A
IBLIZK WERERH D, S0 ZFHERAD
TFT—=2DEDEKkD. 1277, b HTILTE
Ffa N R R IETH B bbb, ZTho D
B A TNTESZINZE2 LT E 2N, &
W) IR TORET —~ORETH 5.

WK PR PR E 2 BE, MR 7k
A, M EREREO [IEESE N AEETMRD 729
® 3D-CT angiography ] 13, 15 R o 2600 72 145
% CTICE DL MIZTBDT, —ail T
HE DR 5 & B OLIRE 2 K& S5 h .
SHOCTOMRETHIE, NNEUTBNTEZOD
L AU ERI O A, FREL S 3 818< D
HIHANTITA DD TR AN EEL S, NICE
VIS A/ NEAMEL, NRBIO AR LB L T
ERAR

H AR R BORHRIE R w2 Wy,
ISR, BTER B4E D [Gadoxetic acid disodi-
um & MRS & 2 HPARERFAN | &, AT 05
WAHITH 5 GAd-EOB-DTPA %, 7 DIEPUME % B
F A CTHFHBERTMIC S IR 5 & DT, FEERM

BIEFEHEO G E TRHEN 20T 5, /N
DRFFREDOWRZFHMNZ & GAd-EOB-DTPA &3 MRI
BIERICHEHTH D, FEREIZEML W5, if
UIBR, ATFASHHRAT OO AT RE YA oD BB & A & [F]
HTHD, GId-EOB-DTPA &5 MRIIZ & % iTH¥HE
FHiINRIC B W TR RE AR AR LT3
Eillbhs.

B KPR AR AT ZE R SRS WAL R 27 4
B, REBARAEE TETIC THEOHRE SR
% [/ BT 5 K558 Functional CT O #5122
W I, NE PRS2 D I & A% %
EYEOTE M E B CT A 515 T, HASHHE W
DML T B WA E BT LTz 2nTn
5. Z L TUNUZB W THEN 0L < O A
TOEBEF TE THRETW 220 TnTED, %
BN CTIEREICH S & Z2AD 50,

JEFRBER 2R, B wReded o 18
HRkRE - BIEEMR A 2 — P v o] 13, PR IEE
MMRIC X 2 i ko=, g - lHyto
WO E NS, ERRZZLDTE R 57
HRAWGRIL T2 L0T, EFITHMN TS 5.
R GBI NRIC W C R AMETH D,
HEABMAL £ 2RSS 5 L Ebh 5.

KRZIZFRIZE D £ L7z, THFRMW 2 0ng
T, REICBILL O, FRELHEBICRLS BB
ANWERZE, HONRESITINE L.
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1. EFEET KBEFITD /- D 3D-CT angiography

BA 7%, HEE
ERAFEFBHARELHE ARSI 5P

3D CT angiography for laparoscopic colorectal surgery

Mitsuru Matsuki, Takamichi Murakami

Department of Radiology, Kinki University Faculty of Medicine

—{ Abstract

Laparoscopic surgery has gained clinical acceptance as a minimally invasive technique for
colorectal cancer. However, it takes a long time to resect a tumor and dissect lymph nodes, and
identify and ligate the proper vessels under laparoscopic guidance. Moreover, vessels and organs
can be injured during lymph node dissection and vessel ligation under laparoscopic guidance.
Therefore, we utilized 3D CT angiography for preoperative assessment of vascular anatomy
before laparoscopic surgery. And, USPIO, a lymphographic contrast medium of iron-containing
nanoparticles, has been shown to be useful in the characterization of lymph nodes. Commonly,
systematic mesocolonic lymph node dissection is performed according to the regional staging of
colon cancer. However, the 3D-CT angiography fusing nodes, which were diagnosed as metasta-
ses on USPIO-enhanced MRI, may enable us to perform individual lymph node dissection.

Keywords : 3D-CT angiography, Laparoscopic surgery, Colorectal cancer,
Ultrasmall superparamagnetic iron oxide particles (USPIO)

Flaktir e 5. Lo T, bhvbiudnN) - g

ECoIC B 5 5 B IR A SR =

W fe gt T Fohiid, WRLEEIC & 2 iR sh R I
Ko THIANEZES RIS 5 0, N iRl 7=
DRI E B HIR 2 B L, EHF EEERT
Wi EWS R AEET S, X 51, WAL
DOIGFEBHRBIFLEALE TN L3 Mb-T, Mk
A IO L, RRER S F<HE T,
BEDO) A7 WA T 5. Tholzk->7T, ARt
Wi OKE & FHl O 2TER L Vo 72K E LB
NE7-6 &N ULhrL—J, IEHEEgETORED
=DM R E B A 5 2 L AT, BRI
fis ZEMTERVE VSR EAL, B
Vel & BI04, JHPHIESR N OHG A5 & T

3% 3D-CT angiography % KIHEDHiw~ » &~
7L UTHAL, 27 Virtual CT laparoscopy &
WA TWBYY, KRETIE, Virtual CT laparoscopy
DIEHDOEERIZONW TR B,

RS T KGR0 OB & =0
IOHEGE TR IS, T, IR
Wi OIBR 1l (EMR) EIBA O £l & L, %
B CHEAT T RET b 5. AP L CIRE Y 2
FHCAIATE, RIPROMEL S 2720, 1
BT RO MIES RS 5T B, bhbhoOlET
SIRTEARAE 5 WA, SR AR, ik



NS 7 & & B 7= AT O U T IS T
AT LT3, ) oSk iE, EMR IRz
METIZIHE, SMETIZ 2, HEITETIX3EEY
VOSHIFEERAIE LT\ 5.

CTR&H &

HILE & LT, BEEENLD~ —F Y D781
FITHNHETT & 2 KIGNHEMA OB %S, K
5 A A 120 12 2R SR 2 e & & 72 IR B TR
5. HEEL L TMAIRINIHRYLFZ 74
CT (Aquilion64) % JH\y, 5% 120KV, 58U
300mA D & & sftiE, 05Mue—7—2 3 v,
IY A= 3205m, N HILEwFE3(E—24
Yy F0.828), PRI 1om& 4 5. @R AA
1%, JEA A& U PEEAI300mel/mé & Ty, FR &
H (kg) X2~2.5m % HEEALRIC T5m/B TR
AT 5. ZDHK, Real Prepi:s AT E#%
2 S HCE A £ CEIIRME GERAY 20 701%) % 1y
L, #5071 K 0 HE G H ST Faxicms -
CHIIRAD %2455 L (Go and Return), SIRESHE, 1
W RE RN 6 U TR 2 5 53 R O PR A 38 5
5. ZhiIZ &k > TH 5N 7=3D-CT arteriography
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& venography, urography % Fll& L, multiphase
fusion Hi{§ 1527, SN X M55 Tdh 5 L
RIEEIIR, FIEREERIARS & O 2 o D%z
N T =2 3 y2%L, RIS BEBEGR, T
MR, PERRERIR, IR & O LR e E B R
DINEIEGE T T OBINRARE, FFIROLEE, ) v i
HxWize 0§35, koT, fliniic3D-CT
angiography |2 & - CTKIFIZBI 53 2 @ik, #HiK,

JRE DN ERIREMS Z &%, e oddis T
MORTITHHEEZ L 5.

Virtual laparoscopy & F i D

RESS A O K12 %t§ % Virtual laparoscopy O
WHE RS,

1) ElEE, LITHEBEICHLT

SEATED 3BEY v SETFRTE T3 surgical trunk {2
W TS EIIRARES 22 & FPfEREBIIRARS & T
UV SHAFRE LTS AU 2 A D B
ZOHMBERFERTRERAL Y P& LT, a) B
B AIR 5> & 102 53 s 3 2 A5 4G I B Ik oD A e &
b) S ER & AR O E R R A 5.

Fig.1 3D-CT arteriography

Jalb

a:3D-CT arteriography shows no right colic artery (RCA) directly branching from
the superior mesenteric artery (SMA). Therefore, in right hemicolectomy, the
origins of the iliocolic artery (ICA) and right branch of middle colic artery

(MCA-rt) are ligated.

b :3D-CT arteriography shows RCA directly branching from the SMA. Therefore,
in right hemicolectomy, it is necessary to carefully isolate and ligate the proxi-
mal portion of RCA during the dissection of the intermediate lymph nodes (N2)

nodes along the SMA.
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LHARIREI R A & EA% 539 % A Bk %GR
e (Figaa) i, G EIIRIGS &2 206 L 72
%, EREBIIRIC W > TR BRI ES & Tt
HWUCHEEHED D LN TES. L L LG
Bk & 0 B 5 A REEEIIR % 80 5 58
(Fig.1b), [BIKSHZEIIR, 55 E IR 3 i & [R5,
OJEE L 721, ARSI EDIRARES & T en bloc 12 ¥R
5. F=bEEEIRA LIRS IRO M 2
T3 %54 (type A) (Fig.2), [BIEZEIIRAEE DML

MOEE, 2Otz ET T 2 iR RIRE e L
PRI A IRAN B D RIS L 27 2 U CAEME V2 IS I B ik
B A2 QPR3 2 BB H 5. La L, BliEET)
WA R IR O 511 % £ 179 2 B4 (type B)
(Fig.3), LMt ks (oD ol K5 Bk 2 3% - 7=
M) VSEHEE S M E L £ 5. 3D-CT arte-
riography, multiphase fusion Ei{§12, _EiEEIIKS)
W7 & EAE I3 2 Ak E kO 1, [BIK5 5B
k& ERmRRERIROA EBIROIEIRICHH T H 5.

FIULTTNON

Fig.2 Multiphase fusion image (a) and intraoperative view (b)
a :Multiphase fusion image shows clearly the iliocolic artery (ICA) running ven-

tral to the superior mesenteric vein (SMV [type Al).
b:In a reference to the multiphase fusion image, it is necessary to carefully
isolate and ligate the proximal side of ICA without injuring the iliocolic vein

(ICV) and SMV dorsal to ICA.

MCA : middle colic artery, MCA-rt : right branch of the middle colic artery,
GCT : gastrocolic trunk of Henle, ARCV : accessory right colic vein

Fig.3

Multiphase fusion image

Multiphase fusion image shows clearly
the ICA running dorsal to the SMV
(type B). Therefore, the isolation of ICA
requires meticulous dissection of the
intermediate lymph nodes (N2) along
the ICA dorsal to SMV.

ICV : lliocolic vein, MCA : middle colic
artery




2) TR ICH LT
JeARIAENGE A T 3 Fp ARSI B Ao A &k D oK
FEZIT TS 720, PRI L s
R B 2 ISP RS EIIR AR, A& LR, WBET 5.
UL, FRCEIESESHRICE > TRl Eh
T84, RIERSIEEINRD A% W4 2 Z &1
Ko THEIGEIIR A BAF T2 2 LA TE S, Rk
FERFEIIRE,  TREREENIR 23R & D FRAR o L
MEENR & O s U, MR ORI A S 5
BIRT, ZOHIZIIRKTL4~8%, AHT33~
49% &b T30 3D-CT arteriography 13,
BIEREIBEIROEEIZEHTH % (Fig.d).

3) SKiEE~EREITREICKH L T

SARAE N ~ B AT D 3TE Y v SEIFRIE 12
L, K TESKEGELARVCASS L, EHEEE
% & <WATF L D DIRATZE W) i D L % #E
RLTHAARETHIT 2720, bhvbiud/etl
Bk 2 & il AE L 72 Y) v SEEE 4T > T 5.

Fig.4 3D-CT arteriography

3D-CT arteriography shows clearly an
accessory left colic artery (accessory
LCA), which branches from the SMA and
runs toward the splenic flexure along the
lower border of the pancreatic body, feed-
ing the left transverse colon cancer. With
reference to the 3D-CT arteriography,
it is necessary to isolate and ligate the
accessory LCA with preservation of the
MCA.

MCA-It : left branch of the middle colic
artery
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SIRFERFBIIRD AL, 3l S 4 — v 12idvy) = —
Tavndn, FEAGEIIRE D ik, sk E
A P RIEEIIR & O i, EEEEIR KL O 5
5% Z &b % (Figs)”. Bl I SIRMEIAET T
3TEY v SEISRERES (Fig.6) T, 55 1SHRAS B IR
A IEREREEIR (LCA) 20 6 53 U, il 4 K Fd L C
WA Z EAHTENCIEEY 5 Z e TERUL, HRMH
Y oS A N IEEAREIARAGE & 0 25 1SIRAS B
Bk £ Ten blociZfTVy, 5 1ISINFE BRI D
AEMBEL, FeAEER, b EEIR AR Y %
ZENTES. ST PHHIEEIR & LPE 3 5 B,
Vils % EAT 9 2 AR 2 i S g v K5 i
B AMEN D B (Fig.7). F 7z SIRKEBIIRARS
WERDEE, itk %&£ 5 IRE % (Fig8), 7=
THEREIRENIR I - 7228F ) o S Hi & BRRT T B BE,
Vb5 % EAT 9 2 PRIk & $815 S 2 0 K 5 12
BT 508N H 5 (Fig9). 3D-CT arteriography
VIHESSE D LRI, SIKAENGEIIRD 73/ $ 40 — >
Z B ICHE A U, multiphase fusion g3 15
HEBIIR, 2 D EE A & THERERR IR, R IR,
R & O EBIR & PHIR I HbH 4 5.

FERBZIZOWVWT
KIGHED ) ¥ SEHHEFEIZBE4 5 CT TOH A i
Bre U TORZ1I~15md LDy V3, @1en

DTTE3MULEE LD ENFETENS.
T 7-IERERS W & U GO AR 4 ) 3, 5

SA

Fig.5 Variation of origin and branches of the
inferior mesenteric artery
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Tumor

Fig.6 3D-CT arteriography (a) and intraoperative view (b)

a:3D-CT arteriography shows 1st sigmoid colon artery (S1) branching from
the LCA and feeding a sigmoid colon cancer.

b : With reference to the 3D-CT arteriography, it is necessary to isolate and
ligate accurately the proximal side of the S1, and preserve the LCA and
superior rectal artery (SRA).

IMA : Inferior mesenteric artery

Fig.7

Multiphase fusion image

Multiphase fusion image shows clearly the IMV running
near the origin of the LCA. With reference to the multi-
phase fusion image, it is necessary to isolate and ligate the
superior mesenteric vein without injuring the LCA.

Fig.8

Multiphase fusion image

Multiphase fusion image shows clear-
ly the ureter running near the origin
of the S1. With reference to the mul-
tiphase fusion image, it is necessary
| to isolate and ligate the S1 without
| injury to the ureter.

S2 : 2™ sigmoid artery




Fig.9 Multiphase fusion image

Multiphase fusion image shows clearly
the anatomical relationship between the
SMA and gonadal vein. With reference
to the multiphase fusion image, it is nec-
essary to dissect safely the lymph nodes
along the SMA without injury to the go-
nadal vein.

B/ BRREIOKRZENEDAERELTELS. L
L, ZTh6OBMEETIIREZEVEVY
45% W LTCMETEZEDTII AW, 22T
Fillippone 5713, OEFE1embl Lo, 5
Wt ) v o5fid 50 iE 1emPU F T8 3L LA
U =58 iss, filmes v v S§i% 508 728554 N1,
@3 EOWEEDRE ) v Hi &R 72354 N2,
GOFEZE 1Pl EORZIENE ) ¥ i 58 72354 N3
LW % L AED A L B LT\ B,
T A X B VITIZREGHI T DO ZWEEIZ IZ A 2 &
%. BUE, WK TIEMRIOD Y v ik Bk s Al
T & % USPIO (ultra-small superparamagnetic iron
oxide) DA FEA#E X T 3Y. USPIO I3,
K FROTF A b 7 v CHE XN BLe s
TR EIE30nm&k D/ & <, FRIRAIES5-4 %
& USPIO i 4555 & I I & v, 2 Ot
L7ZUSPIO 2~ o707 7 —URARL, 1 VI3
IERZ L2 L 5TV VI SHIOHNRIZIAL 3 A6
¥ % (Fig.10)?. H(DAEh7=Y ¥ 3, USPIO
2K o> CT2 Mg CES AT L, miic
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Fig.10 Lymph node accumulation mechanisms

of ultrasmall superparamagnetic iron ox-
ide particles (USPIO)
After intravenous injection of USPIO, the
nanoparticles circulate systemically and
access the interstitium. These nanoparti-
cles in the interstitium are phagocytized
by components of the reticuloendothelial
system such as macrophages or histio-
cytes, and are drained through lymphat-
ic vessels to the lymph nodes. These
iron-containing nanoparticles accumu-
late in normal lymph nodes, enhancing
susceptibility effects and reducing the
nodal T2* signal. Conversely, metastatic
lymph nodes lack reticuloendothelial ac-
tivity, and are thus unable to take up the
iron-containing nanoparticles that cause
local field heterogeneity.

Ko THRBEMET LAY YSHIIME SO T A
ZLUL, ) YSHOBNRZICIERICERTH %
(Fig.11). USPIO % HW\ 7= ¥gE D) o SHidis
BOE#HAE 5 hiuE, 3D-CT angiography (ZHx
B VySEHONREMNTAZ L1k -T, 4
DIEFNZA 5 72T —F = A= FDO) VISHiEES
TJREIZ 72 O (Virtual CT laparoscopy with individual
lymph nodes dissection) (Fig.12), & O {K{ZH#E %
MEIESE N PifcHF S T580& LTS h 3.

BbUIC

Virtual CT laparoscopy (&, NENESE IR NE Tl
ERADOMBIZEITT 5 LI RN
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Fig.11 USPIO-enhanced MRI in the patient with descending colon cancer a \ b
a: Precontrast T2" weighted image shows enlarged paracolic lymph node (arrow).
b : On postcontrast T2* weighted image, paracolic lymph node (arrow) shows high
signal, which reflects metastatic node. Paraaortic lymph nodes show complete
darkening, which reflects nonmetastatic nodes.

Fig.12 Virtual CT laparopscopy with individual lymph node dissection
Commonly, systematic mesocolonic lymph node dissection is
performed up to the root of the IMA in patients with advanced
sigmoid colon cancer. However, USPI0O-enhanced MRI shows
lymph node metastases at the paracolic region and along the
S1. Using the 3D-CT angiography fusing metastatic nodes,
surgeon can perform individual lymph node dissection.

10



EoSTWD, Sk, U Vo SEIR G R A A
W= MRIC K B HEEDOENN Y V3 H#iF2 W23 Virtual
CT laparoscopy I lH&E N5 LT —F =X =D
Y VSEIERE S MRS AR D, K DIKEER A RS
TFMcHFGT 80 LTHifFEh 3.
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2. Gadoxetic acid disodium &g MRI
(C K % AT H%ae T4

[REEBAE, FIER {2
AAKFESE MEHRESREGBHPOH

Assessment of hepatic function with gadoxetic acid disodium-enhanced
MR imaging: Overview and future prospective

Hiroki Haradome, Osamu Abe

Department of Radiology, Nihon University School of Medicine

—{ Abstract

Assessment of hepatic function is crucial in the management of the patients with chronic
liver disorders or to prevent liver failure after resection. Additionally, regional evaluation of
hepatic function has clinically profound significance in patients with inhomogeneous local hepatic
abnormalities. The newly introduced hepatocyte-specific contrast agent gadoxetic acid disodium
(EOB) in the clinical setting concurrently allows for evaluating the hemodynamics of the lesions
like standard extracellular contrast agents and hepatic function due to its specific uptake into the
hepatocytes and lately, EOB-enhanced MR imaging has used for assessment of hepatic function
as a non-invasive modality. There are several approaches of assessing hepatic function with EOB-
enhanced MR imaging, which are divided into two main directions measurements of hepatic
parenchymal enhancement and biliary enhancement. Some methods have already indicated that
the results were closely correlated with well-established quantitative liver function tests such
as ICG clearance test and also could provide regional hepatic function using the obtained liver
function map. In this article, we review perceptions and utilities of EOB-enhanced MRI for the
assessment hepatic function on the basis of the recent published studies and discuss the future
prospective.

Keywords : Gadoxetic acid disodium, Hepatic function, MRI

EU®IC

R RERTAM IS, PR REFRTE B D 45 PR BBERY
BMBFAZEZ S HTEEE £ 5. © RO
MR & L Cid, ICG (indocyanine green) #ti
RIMT-GSAY YV F 5 T LR ELEDTHY, ICG
AR AR A 1Y 2 T B RE RYATh 23 T RE 7 B L 7= M e
T, ICG 154 (ICG R15) X, TR (hepatic

12

perfusion) % TSR L, itziFA®%E PRET 2
BEod BEELMARE TS 5", ""Tc-GSA ¥
VFII LR, TyTulig oo v T E—%
T U TR LD A £ 0, T B R o feE %
K52 Z &6, ICGiRER %l o Wtz feft 3
5. —J, 2008k D HARICEHKEA SN2 H
FE++ MEF b)) P 4 (gadoxetic acid disodium :



EOB) &, kD F U = LA & HHD,
L4 F Iy o A8 T 412K BIMHGEH &, EOB A
FEEZE N 5 ¥ 2R — 4 — &7 U8RI
WiAEh b Z & AR L 72 RFRERERTN 23 v BEC
H5. ZO2ODOFMEEEROZ LT, kD
BHAITIMONEWERERD Z LN TEIH

LWENERAIE WA S, TS MRZE OB
RPN I 1T 5 EOB 5 MRI DA I DWW T
BELOMERLEINTVWBLEZATHEH, &
5 —DDORNFIT b 2 HHERERH ~ DA FHMEIZ D0
THEEFEMELTHRIL L TE T35, ART
1, F 3 I 2 0E A RS BEREAT 5 EOB O
%ﬁ FRez & O RN FIEE ML, Mmﬁ%

12 & BITHEREZZ W D BUIR & Tk 1Y 7 e

/)nﬂ%;ﬁbtw.

T E R REFTME

IR BE R AT 12 1E, TCG kbR & ¥ Te-GSA
VVFTTLADFEIZTODEDNH .

1) ICG B
ICGalli%, ICG #& RflRivIZHE S LT RE R
P ihine & GEli 4 2 @RI THh 5. £ 7=,
ICGiklrid, ERANTHREMED T & 7« 5 M
BTHD, ZTOWEITVRZOIT AL A2 ME—T
RTEBLEN3". 5 ENEICGIRIMPOY F
EALEAL, HHIZEDAZh, fasds=2)
B2 EnMHcH 2 5. ICGOIH A & 7|
NOMATIET & UTUFa R & & etk
BHEICK DR 5. ICGRRERTIEL, ICGE
15771 (ICG R15) & L Aadaie L, & UTIFEm
(hepatic perfusion) & KWt 2 & X T5. il
ZFITIE, ICGRI5 1 EF-$ 528, ZHUINTFNY v
v b & FEFEMIIAE (Y (sinusoidal capillarization)
HBHEGLTWEEEbhTns". 2%0, N
Uy v ME, B AR S, B0 B A
Lz, ICGET7MAT I VDA EHIFT, ICGD
FFRNDELD AR ZAKT X85, KAFUIER
(major hepatectomy) TiZ, ICG R15 14%, /NFY]
F4:1fif (minor hepatectomy) T, ICG R15 23 % »%
R L &b, FEEONTUIRHE 2 PE 3 2 BRI
1%, ICG R15fii& CT T L 73R DT &
DY 5. /2, HORKEEYRIEED G
L LT, mAREE Rmax) 255288
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BN, ZTHIFAMEEZZT2HL EOICG
ﬁ%%”‘%%#%%l@ui%ﬁﬁ%%%m
i L2z, IFUIRREPHOHEE A TS %
i# AGEVERTREZE D2 W R HTFIEZE DT IE R T
BIEICSHRAEL S 5.
2) ¥ Tc-GSAY > FF 5 I

IMTe-GSAY v F 7 S 41F, PTe-GSAR T ¥ 7 H
Wi & 280 KA UCOFHIICID A E N B
ZEEFMALT, BFHEE % SHII§ 2 MR =M Ak
ThH5. MWk TH 5 HHI5 (liver 15/heart 3)
ENFHEMEE TH %, LHLIS (liver 15+heart 15+
liver 15) ® D % FHlif&fE & L CTHWw 5. LHL15
13 ICG RIGRMIZADHE L MHEI$ 2 & S h T 3.
F 7=, BANTO7 v 7 alis v oSy 2REKEIT
R4 & % %&%ﬁm@ak%méhfné
HE IR TIE ™ Te-GSA Y v 575 4%, BIHER
ICGTLAE—2dHD, ICGiREEANiE T T X 0
FEGIHZxE U CONF#RERH & L CEICHWSH T
W3 5B, "Te-GSAY v F 7T LlE, Zesy

JREED 15T #b 3 % EOB Y& B MRIIZ b <% % K
YiRd D
EOB 4514 & EIRF)RE

EOB I3, KEMO GA-DTPA%HAEIKEE LT,
Mg IgATEO T b F Xy DL (EOB, ethoxy-
benzyl) #E AT 5 Z & T, H#kDGd-DTPA DA
Hasb it E A ORI A T, EE R
DA E N R R OERAITH % (Fig.1).
P55, ek GABA & RO #jRE %R
L, &4 F 3y 212 & 255 O 5Tl 25 7] 58
ThD, JEFFENISHIZINE (extracellular fluid :
ECF, i A+ ML) (20§ 5. 20
B 5- XN 728 RAOR50% 3R EM L b T v
A — 4 — (organic anion transporting polypeptides :
OATP B1/B3=0ATP 2/8) % 7t L THF#lllgiZH D
A, ATPARENED b5 Y 2K — 4 — (multidrug
resistance protein : Mrp 2) % T U THHE R IZPEH
b, FEDKS50% D EOB SRR X 41,
Bl o R ICHE 2 5. MB%E&F%%
(0.25mol/¢, 0.025mmol/kg) &, HIZHENRK D Gd#L
#D & D (0.5mol/¢, 0.1mmol/kg) & KA, il
WrhD g v so (FLT I V) E10% FEE A D
% Z & T, ERDGd AN HRE W TLHEA (T1

13
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relaxivity) /R L, EVEEIRSHR oS, K,

134 (rat), FFAi (rat) (24517 2 EOB O T1 relaxivity
1%, ZNZ5.3¢4/mmol sec, 11.24/mmol sec, 16.6
2/mmol-sec T 0 T Tt & &Mt /3%, Z
ML TGAd-DTPATIE, W hDIREETE EOB
DAIZF6 1) B FRAIRERE & [RIFFD 5 €/mmol-sec & T
5. ik, pEAoOT) 2a~v (v i, OATP1
ROZHERTEOBLHA TSI ENHOLEN TS
723, PUEAIRE T IZHW\ T3 EOB R MRI D&
MRS AW EE S ARV ERE I TV EY,
EOB DIFHIIE DD A AL, $5-#4990 b 7>
SHGE D, 2571 PR & 5 5 TECFIZIAK

AT S.

F 72, #1055 %2 5 3T HIlEEHEE 50, I
fifidng < $um S h, MEIMEESILL, Fa125
THRIEEIZEOBOHE R AL NS, DL %
54200 F Tl2id, BTt 20, FFbkE
DRI 2 K FEGE 5. %85, ECFIZoh
$ % EOB O T1 &ffih R (8.7 ¢/mmol-sec) i, ATl
DD (16.14/¢/mmol sec) & LK Frr & S hb.

EOB &R MRI (2 & 2 FF1%8E T4
EOB &R MRIIC & 3 IFHBEREAG 73513, IF9E
BOBMRENS D&, JHEAPHE X7
EOB D& AN R4 VW 2 ~ D0 & DIz KAl X
%. Table 1128 DRI, Kiik & &RT.

1. H?E@E?ﬁ?ﬁ%’&ﬁﬁt‘éﬁ&i

ZDOHFEEIZIE, 1) &L (contrast ratio), 2) #%
Il (MR relaxometry), 3)&ER4 4 F 3 v
2 (dynamic contrast-enhanced MRI : DCE-MRI)
D=DNH\EN5.

1) Liver-spleen signal intensity ratio (LSR),

Hepatocellular uptake index (HUI)

EOBME % DOIE S IC#E 2 5 2 212X
IK:ﬁ@é@ﬁ%é — DI H D A
N7ZEOBIZ K 2R TH D, &5 —2IIMeE
W&ﬁgwﬁwfﬁémmu%ﬁbtmmni
28D ThH 5. NTHBERHAN I 3ATHIfE D EOB
O IAALNNME L 75 DT, EOBE#H%DHL

ICIFE S 25H$ % 72 ClEA~+53Th D, ECF

Vascular space

Extracellular fluid I—

(Radiogrbhics 2009 ;‘29 :1701-1724 & V) —EBEE LEHA)

Interstitial space

Fig.1 EOBDEjEE

HBE5%EBHEICIZ, EOBIZFEEERICHIINE (extracellular fluid : ME R+ HEAERERR) (5% L,

¥150% I3 FENLE bF AR -2 —
DRI AR—%2—
%0 SR ),

(OATPS) % L CHF#RZICEL) AT h, ZD#%, ATPkTE
(Mrp2) #- L TIBSERICHEH & N 3. £/,
2NBICTFEIREEE B ECFICIA AT 5. #9109 H 5 IZFTMAEESR

FHfBE\ DRV AH &, BE

Heny), FH125 TRIEBEICHE» # 5N 5. #E5ER207 % T, RIFLMREIES N,

FREDIZEIN RIS K 2 BEE T 5.

14
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Table 1 EOBERMRIIC & 2 FFHEEEFFAD & HiE & T DELIFH

7 &

EE

Liver enhancement

1. Contrast Ratio
(LSR, HUI, etc)

-BETHY, RBERL TVWBIEER
-ECFIC % L/-EOBDEFAEZ ML, EHBIL ZFFRHEEHEASE

b s ET, DETHEEERHE G FIAE
- HRERIRRL/NT X — 2 —DKIFEN H ), BRECOPEEY H 5

2. MR Relaxometry
(T1/T2* mapping)

- MRIDESRE ZEHMET 34 <, ESHEAEICEE» HB D, ZOF
& CIHEHEICEWFHEL» TE B

cHEREmMap THRRT B LKV, HITHEEESHEH R 8E
CHRHOV I NERE YT IADRE
- ECFICA % LAEOBXHMANSELEZ T3

3. DCE-MRI
(HEF, irBF, MTT, etc)

- BPRERE & BT Mo 0 35 OO FFHi P BE
- SHOBTY 7 b EBELBRYDE

- BHRTOESHAYLETH)BIMEIERT 520, B (IF
R ENCLIHEBEZITIPT L
CBRELCOVWTSHEDOR N DE

Biliary enhancement

BB EARADET, WF—2T0O M- VEBRNTITA, BITIC
BRlEY T FHRE

- BEIHHEH L XL ORERERTE IS %D
- BEAORNICESE £ & /2 ¢ IEEREN T I3 MmEEE

* Abbreviation ; DCE-MRI=dynamic contrast-enhanced MRI, LSR=liver-spleen signal intensity ratio
HUI=hepatocellular uptake index, HEF=hepatic extraction fraction
irBF =input-relative blood flow, MTT=mean transient time

(2534 L 72 EOB D RN RO B 4 B4 5 44
Whd 5. IEFEFITIE, HFEEIREO ECF O &k
BRI E S h, Mg TIZEOBDHLD AL 7
WO, MIEOER L, ECFIZ44h L 72 EOB
DEIRE LSHBETA2EEL6N5. OF
D, EOB#E# % ONE51%, HOECFIZHARL 72
EOBOESEHEPIL DLW 2N TX 3.
L7z ->T, iKMo ESEH\wsZ LT,
EOBI D AA K % i 5 FHI 5 Z & A THET
#» % (Fig.2). Motosugi & 137, 4 M4
A (M7 07 3 U, e VLe vl u
b u ¥ Vfl), Child-Pugh%3f, ICG 15%ii&
EOB TRIF &R S iz & L7k (LSR 1.5
P k) oiHBEBE R A #ET L, Child-Pugh %3 %H, ICG
BAMETHEBERHEBES R OhZ2e®E LA £
7z, ICG 153 ED AR, BifcFdEwrnfohsd
BEEE L THBZENH D, LSROSAFHERED S
NOFEENRIE X /- & EEL T35, Nishie
513”, LSR, LMR & TcGSAY v 4 7 4 (LHL
15, HH 15) & OB EBKRET L T 528, wWih
LHHEEOHBADH -7~ & LT 5. Yamada 5

137, LSRIZHINAZ T & SITHFAR (VD) 2 &R L 7=
{8IEC& %, hepatocellular uptake index (HUI : V,
[(Ly/Sy) —11) ZIRE L, ICGIHBRHE L IERIZR
WHEBRE N L L, ZORETIINIFER 2
MEZITHAANT NS 728, FRAPTFFRRERFAN~
OHMAMEERENZERELTWS. 72, Z0D
WS T, MIEAHUMEIZ S A2 22812 D0W T8
B L TR kv, D% 0, MIREITHE
FEIC & B ECIE, AREREOMIE A4, Mg
IROEEMET LT, ZDOMRECFRIEDT S
ZENEMETLORGENSHIENT WS, L7z
25 C, JRE A P S EFITTIE, ECFIRA 2,
Se W/ NE L 78 5T, HUIWZEREX D K& W%
N RV B D, T OIS T & RO AR (Vs)
723, HUIL L ICGUHRHOMBIC AR A E 425 2
72l L, EHICEMAIRELRNT 5729100,
Vs EZBRTHMNENRD B EERL TS,
2) MR Relaxometry (T1 mapping, T2" mapping)
CTl & 135872 ) MRIDE 5, i
137 <, RFBEA OMIEHRFIZ LD FIZZLL T
W3, 2078, IEMETHIMED » 255K D

15
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FHINC IR A 5. ZHIsx LT, TL#E
FIEERT (R1) R0 T2 SRR RS MEHEI R L, F5
ARIEFHINI R U Thk A B % Z 1 I2<n e ng

M, BN AEEEE A%, EEIFFREDTL
FEFIEERE 3T T 800~900msec, 1.5T THY500~
600msec T & %. Katsube 513", 3T MRI % F >
T, {#ETE, 1SMEATFJERE, Child-Pugh AFREZT,

Child-Pugh B T fiffi 25 B % 5t % 12, Lock-Locker
sequence 7* 5 1§ 5 1172 EOB 3 #1% ™ T1 mapping
% JUIS TLAEMIRE] 2 SRl U, AT AR REREAE A~ D&
FIZOWTHET LT3, {@%ETEClE, EOB#
5418 4y THFS2E O T1 A% HIRER] 1d 400 msec 74274
ZHIME T 228, 1BYERT &2 AT EEZETHF (Child-Pugh
A, B) T, 500~700msec F2/& T & O JH i O R
A3EkE5 L, Child-Pugh A & {57, Child-Pugh B
JFEZETRE & 2 OfhDORE & ORICHEZENA SN
LLTWwW3. F7, EOB#5-# 1855 CTOTIHEA
REE DFERERIL, (EETED60%, ML LT
#161%, Child-Pugh AFFHEZHEA I 55%, Child-
Pugh BIIFRIZSREA$45% T& 1), Child-Pugh B
JFREZARE CTIEZ DMORE L iR L THEZEA RS
A, TUREHIIRE A 0D JE i 22 45 % % Child-Pugh BAT
WHZE 2 D cut of ffifl & U 7=RE DR, FRE, IF

B 1382.3%, 851%, 84.6% TH-72& LT
W53, Ak, EYEFEEGITEOBIZX 2HFOTL
WA A ML R4 2 HK & L Tid, FFRRfrmEzs
TiZ, OATP8 = Mrp 2 DRBAME T4 5% & Wi &
NTWBDT, ZhAELEREZELLNS.
ZOWETIE, BIE OISR TOR 5
DRV TH o720, Gl 8E R TR vk
(Lock-Locker sequence) #% 4 T & 6 IZMFIT 5
MERHHEEL NS, kb, FAKOFETHE
HWONENAIF & NASH #8535 ilA e L hTn
T, ZOWMETRRIFLEMREIBF/ENTNEDT,
EOB i 5 MRI O IT## ML O FHG ~ O A FME: & R
XNTWBYY, —7, EOBIZM T FEHiRhH % 5
DR B B Z L6, EEITTLFmG (51
HIHI3D 25 7 4 =¥ b T15RHMHE) THE A 475
2, TUREREIRIZ NS & 7 OFE IZRRH 08
T2/T2 IR e AbEH TS, ZDZ L%
R LT, 1SMRFREERITIE, OATP1R Mrp 20
RIS T AVE U, FRRERT H EE & 120 U T EOB
12K 5 T2/T2" M R § 5 & PRI 5
Z &5, T2" mapping & FH 7= ITHEBEREAM & 2R
ABN T35, Katsube 513%, 3T MRI% vy, fi
T ¥, Child-Pugh AJFIEZEH¥, Child-Pugh B

Dynamic CT

EOB-MRI

99TC-GSA

| e REIH T | |

HERERIATE ||

IESEES

tKTE (X EFIET > SR R

BRRiE

FrEE / %58 (LU15)
(LB AFESMMGHETR BT ABEEDZEEICLD)

Fig.2 EOBI&E& MRIIC K 2T FlReEHETE
Friga> b2 X b ERFREDEHAID 5,
=&,

DATHEEZHTET S ENFIRETH D, £/, BHN
ICG R1I5 E RWEBANE S, HFREEEICEN THS. ZhicH LT, EROCT

ERWE, FREEHAIC L 2HE TR, B/IGHET 21BEP» $H 5. £/, TcGSAY > F 7T LTI,

HEBBOBRECPPZLVWRAFHS.
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EREENRIC, MET21T 5> T %4, EOB#G-#%
Sy L@ & Child-Pugh AFREZERED T2 fEA1
REFEEAE RIS N L 22D icxt L ¢, Child-Pugh B
JFRRZE T Cl s itk CRE A2 LI R 6 hi
Motz LT3, £72, [ERRICT2* 5B
DL EFEHFTIE15% 2, Child-Pugh AFFi
EHTIZI0%REDHRE MDA LNEDIC
xt U T, Child-Pugh BFREZEH Tid 3% A & 1F
IFEALA 7 <, (&% L Child-Pugh BAFREZTE,
Child-Pugh AfF#Z #f & Child-Pugh BTl 25 #F
EDOMNIZHZEZEHN A SN, T1 mapping [FIFEAT
BEEE K BT HE 2 2 o TP ls A BE T ~\ O F A
INENEBMEL TS,
A BEEAFIVY
(dynamic contrast-enhanced MRI : DCE-MRI)
DCE-MRI &, T1 48R3 Ei{5 12 36\ T Gd B A
1% O time-intensity curve # #Hll4 2% Z & T, fif
@ perfusion B O MUIMEEIRRE (microcircu-
latory status) Z&Hli4 % F¥ETH D, frL T
SR AHIK D perfusion 7HAliE & L TIAK R L Tn
5. F7z, BHETIEEOB % W72 DCE-MRI(Z &
B NFHSRERTM & W< O OWMER D D, T DL
TIIHFHERE & T MLFR OB OFHli A vl g e Z & 43
e d 5. FHlifEREE LTI, hepatic extraction
fraction (HEF), input-relative blood flow (irBF),
mean transient time (MTT) 7% & ¢ deconvolution
AT % F 72, model-free parameter 7 75 & O
THY, ZTOFEMZIIHHOY 7 b 2 7 2
ZENH 5. HEFIIN A 5 D tracer GEFAI) D
PEHBE % irBF 12RO ROINIZH AT 5 ¥ — 2 [fil
FiEARML T3, 72, MTTIZROIN % &
A% 3 2 PR AR U, AN OEZAlD
PEH & 5 VB 2 £ A 5 O vascular washout %
[ LTy 3. Nilsson 5 13%,  J5i F& 4 HH v+ AT
175 (primary biliary cirrhosis : PBC) Bf & filti 2
viu—L#HERRE L THRE ATV, PBCHEE
HEF & MTT3EF R & IR THRISIK T L Tn
722 &AL, NTHSREMREE 2 XML 225 RCTh 5
EFHLT WA, F72, FHUHERE X 0 iFR6E
v TEERT S Z T, DR~ DA H
PEAURIEBE NS & WS LT3, —J, Chen b
13", dual-input single compartment model % >

TRRAETTC, BRI A EEIE O R RRAEAL A ¥l 0D K
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WEIETH B Z L2 WML TR, FRRME(L ST
IIFirBFEOIRIEESEH TH 5 Z & HRIE X
nTns,

Rk LTiE, SEHAOWNTY 7 & &8 i
BRETH 5%, BRRTOESHABET
I 2 BT 5720, 8 (FRAE) 12X 3
%2%%%‘z'c7‘%ﬁ“m,ﬁ7::£‘ﬁ%é. F 7z, WRMT A

DNWTIERZML XN DTIE AL, HIM

E@?éﬁnfé SHUETH B.

H ENESREZAVSHE
HIZHEH 72 EOB O 5 ik 4 &l %
t;@ﬁ%%ﬂﬁ%ﬁﬁ#éﬁ&é&éhf
né Takao 513", {dHEE & ASPERTREERE & 3 8
IZEOB ¢ 5-# 5 ~30 4y ODHE R DE 5 # 5l L,
&5 DY — 7 KRNI TE AR MEFREEFER O3
L5430 Th D, MPERFREERE CIRARITE &
KRR OS5 00 A EITIK D - 72 (RHRAE - fd
HHF=4.28, 1SVERFRRT#E=3.35) W5 LT\ 5.
%7z, MEESMEZE, ICG R15 & &< M
L, NHEREA L T3 Z R ahe L
T\, ok, AFBERERTAN I I EERR W ,
SRS / PHFEIC &k A EE Rk TIE, HEAO
EOBHEH 2R BN Z E NI T b, Th
X U TR M 25 & PHZER R D 20 WA SRR T,
EOBOHEIZ X D IHEAEFE X h 50T, HE
ROz 282D L Ebhb.

TREEE

EOB &5 MRIIC & 2 AFtéRE2 I ORI, |k
WLk 5 §<®é®#%6# Bl 1 T
i 22 LSRX° ECF 12534l L 72 EOB D& % %
ELZLSRYP e AN AR TH L EELONS.
H1Z, Yamada 5 13, LSRICHFAER A A AN
HUI Z$2IB L T T, 2 ORI E m AR RERT
i clRGEHEAS TS, ICGRI5E & K< I
T 5T EITAT, SHFREEE & E &I EHG T
EHZLh5, EHICEHVEHENR S TH
5. HHOMNY 7 b 7B EIZIE R B,
DCE-MRIIC & 2 IFBEREMi & A TECTH D,
HEF X° MMT 3 FH6E &, irBF I3FRAtE L & o
%ﬁf%éhfwf,ﬁ%WD 51, HEE
RCRiEICISHET 2720121, Zhbs MR A%
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MLET TV r—v 3 vy 7 PO b EEIC
oTLBElbhs. 7=, IFHEEIZIE, EOB
DTN DE D AR EHEHD2DOD L XL h H
D, INLEGHEHETSZ LY, SHRIFEEIC
BoTLBLEZLN, KEEEHIiDAZL 55, PBC
7 EOPEROEGZIETIE, HaiciitE s
WIFIEE R OERI AN DI H  WiF s h 5

BhHUIC

EOB&# MRIIZ & 5 TR REZ I D BLIK & Rk
M EIZDOWTIEEL L 72, BB U 7= & 5 1Bl
HTIE, WIRERABIC BT 2 WG & %%,
GRINRBIZ BT 2IEHEMFE s LT AT
H 0, FRCHEPHSERE R SR PEIHAE Rk O IHE
RIS WRHIZ 5 2 A A ENh 2 L b
ns.

@ik

1) Seyama Y, Kokudo N : Assessment of liver function
for safe hepatic resection. Hepatology Research
2009 ;39 :107-116.

2) Motosugi U, Ichikawa T, Sou H, et al : Liver Paren-
chymal Enhancement of Hepatocyte-Phase Images
in Gd-EOB-DTPA-Enhanced MR Imaging : Which
Biological Markers of the Liver Function Affect
the Enhancement? ] Magn Reson Imaging 2009 ;
30:1042-1046.

3) Nishie A, Ushijima Y, Tajima T, et al : Quantitative
analysis of liver function using superparamagnetic
iron oxide- and Gd-EOB-DTPA-enhanced MRI :
Comparison with Technetium-99m galactosyl se-
rum albumin scintigraphy. Eur J Radiol 2011 Mar
22.

4) Yamada A, Hara T, Li F, et al : Quantitative Evalu-
ation of Liver Function with Use of Gadoxetate
Disodium-enhanced MR Imaging. Radiology 2011 ;
260 : 727-723.

5) Katsube T, Okada M, Kumano S, et al : Estimation
of Liver Function Using T1 Mapping on Gd-EOB-
DTPA-Enhanced Magnetic Resonance Imaging.
Invest Radiol 2011 ; 46 : 277-283.

6) Tsuda N, Okada M, Murakami T : Potential of
gadolinium- ethoxybenzyl-diethylenetriamine pen-
taacetic acid (Gd-EOB-DTPA) for differential diag-
nosis of nonalcoholic steatohepatitis and fatty liver
in rats using magnetic resonance imaging.Invest
Radiol 2007 ; 42 : 242-247.

7) Tsuda N, Matsui O : Signal profile on Gd-EOB-
DTPA-enhanced MR imaging in non-alcoholic
steatohepatitis and liver cirrhosis induced in rats :
correlation with transporter expression. Eur Radiol
2011 ; 21 : 2542-2550.

8) Katsube T, Okada M, Kumano S, et al : Estimation
of liver function using T2*mapping on gadoliniu-
methoxybenzyl diethylenetriamine pentaaceticacid
enhanced magnetic resonance imaging. Eur J Ra-
diol 2012 ; 81 : 1460-1464.

9) Nilsson H, Blomqvist L, Douglas L, et al : Assess-
ment of liver function in primary biliary cirrhosis
using Gd-EOB-DTPA-enhanced liver MRI. HPB
(Oxford) 2010 ; 12 : 567-576.

10) Chen BB, Hsu CY, Yu CW, et al : Dynamic con-
trast-enhanced magnetic resonance imaging with
Gd-EOB-DTPA for the evaluation of liver fibrosis
in chronic hepatitis patients. Eur Radiol 2012 ; 22 :
171-180.

11) Takao H, Akai H, Tajima T, et al : MR imaging of
the biliary tract with Gd-EOB-DTPA : Effect of liv-
er function on signal intensity. Eur J Radiol 2011 ;
77 : 325-329.

12) Schuhmann-Giampieri G, Schmitt-Willich H, Press
WR, et al : Preclinical evaluation of Gd-EOB-DTPA
as a contrast agent in MR imaging of the hepatobi-
liary system. Radiology 1992 ; 183 : 59-64.

13) Huppertz A, Breuer ], Fels LM, et al : Evaluation of
possible drug-drug interaction between gadoxetic
acid and erythromycin as an inhibitor of organic
anion transporting peptides (OATP). J Magn Re-
son Imaging 2011 ; 33 : 409-416.

18



Vol.29 No.2, 2013 91

WETB DI 3 - ke w5

3. NBIZH T BEEEB Functional CTD®EIGICDWLWT

WMEEA, BEFE, FHHET, EREE
BEAPAFRESRARR BEHRBIRELSH, REAFELBHERR MRS

Functional CT for pediatric patients

Yoshito Tsushima, Masaya Miyazaki, Sachiko Nakano, Yasuhiro Fukushima®

Department of Diagnostic Radiology and Nuclear Medicine, Gunma University School of Medicine

Department of Radiology, Gunma University Hospital”
Abstract

Functional CT is a novel technique to demonstrate functional information along with
high-resolution CT images. Time-density curves are constructed from dynamic CT data after
bolus injection of iodinated contrast media, and blood perfusion (BP), blood volume (BV), mean
transit time (MTT) and capillary permeability etc. can be estimated. The data are analyzed pix-
el-by-pixel and, the functional information is demonstrated with a color map. This technique is
attractive, but there have been two major limitations. First, considerable radiation exposure has
hindered the application of this technique for pediatric patients and also for benign diseases even
in adult patients. However, resent technical advances have resulted in a considerable decrease of
radiation exposure. Second, only one slice image was created by using a single-slice CT, and even
using a multi-detector CT only a part of an organ was able to be scanned. But multi-detector CT
and advanced shuttle scan technique may enable us to obtain 3D-functional images of an organ
(such as liver) or a large mass lesion.

The most promising application of functional CT is the early evaluation of systemic chemo-
therapy of cancer patients: when the chemotherapy is effective, functional changes such as a de-
crease of BP may be observed before the tumor size is decreased.

Keywords : Functional Computed Tomography (CT),
Perfusion Computed Tomography (CT), Pediatrics

TET, HlAIHREAROEREGS L0722
EEATRETH D, B —EOWZEHESE D fHir
VY —FY = LIZTELZVNEDTH o7z, 512,

FC®HIC
Functional CT I3 5E1Z 36 1 5 32 8 ML 37 45 A

vy TEERTEZEN6MED, e LTh
ISR 212 G & 7z, WFZEABRAR & 7= 441
CTHEDRES], FHIKERI M REEN 3T <, £
DOHEIZIEMEE TP RDEEDTH 7. /-
WHIZ1A T4 ZADAIGR~Y » T HEAELTE 51

[\l — (& 2D 7 < & 4 20 DA BRI 2 % v v
L7 — 2 &5 08)H 5780, BEHRILHE
YT ES, 2 ORI B 2 3t g &
L7250 Thh, RMREICHWS Z &3
N7=. FEEZHEES Perfusion CTIZFH W\ T, AxEl)
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B ARIEEIZ KD, @AAHIE 24 L, W
HOBBRMFE T 2 HENELCTLE -7
FIRHE T B, RHNUTHET 2 851213
JEFICHE AT NI ST, BUEIZB W T
R ABRIEEE EANLIZIGH Lz &0 R
W7z 5w, ZEH /NI Functional CT A )6 L
ToARBR IS T D 5.

L LS, R OHMBESRIZ &K - T, I
REEIX 1ML T & 2D, % 72 multidetector CT
BV ZEICk 5T, —EOBE T DD,
FIZEHET D B & A, AFHE, Rl & - 22 filide 4
WIZOWTvy TEAEKRT S I ENHEE KD,
—ZCHIRIGHAND NN = FLR Fh>Tns, &
TR < BE B ML L LNk T, HIC
RATHALTED, ZA%5RIEHEER/NRIC
W BWEIEE BEREHOOOH B, ZOHETII,
Functional CT D $iffi # /NEIZHE BT 3125 72 5
TOMBEREIZOWTHETT 5.

FHHEZDH

CT#HWT, &0 &5 7% “function” 28 Hi{§{t. T
EBDTHAS». FRsEEMNEFHTSZL
12k -, MM LOBRE ZEL X5 & 0n
RA S B D KD, ERIBHICIEEVED D
H5ETMbNhBY. BUEHRKIIZE 5 Z L]
HEZe 35 20 W R A I & I 2 @ M O JIE T b
22 nFhe 3 - FERAE2EEREL, 20
R EE R 2 © 1 & (blood perfusion [BP]),
& 5 WML (blood volume [BV]), ¥
KE[E (mean transit time [MTT]), 14 % (per-
meability) ZEERD LI ETHLDTH 5. i
VT — & %155 F7 % Perfusion CT, Ii55% 6 M
[EHIZ DWW Tid Permeability CT, W& % dHbHT
Functional CT & A TV 5.,

M MG IS DWW T, £ SO, i
iz & TE DA Eh, KIZHIRICEE S h
7o, FHEIEAR OV E AR, MAERE, M
JEZEA R E ENTED, BIfimRe — RIS
NTV2DRMIMEREEFRE LZED7EAS.

R I

FE AR FIC O W TIZ T TICZ K OESEN
HBHDT, ThoEBHE 0, HARNIZIZT—

20

F& Al A 2oL, 47y bS5 (I
WEFBC &b AUTRENNR) & 0 S 7r D e R i
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Functional and kinetic MR imaging of the abdomen focusing
on Time-SLIP technique

Katsuyoshi Ito
Department of Diagnostic Radiology, Kawasaki Medical School

—{ Abstract

This study presented functional and kinetic MR imaging of the abdomen focusing on Time-
SLIP technique. Non-contrast enhanced portal flow dynamic MR imaging with Time-SLIP can
reveal the relationship between splenic venous flow and superior mesenteric venous flow within
the portal vein, and help elucidate alterations in portal flow dynamics in physiologic and patho-
logic conditions. Cine dynamic MRCP with Time-SLIP can visualize the physiologic flow of the
pancreatic juice and bile juice noninvasively by labeling the moving pancreatic and bile juice flow,
and enables us to evaluate excretion patterns of the pancreatic and bile juice. This technique may
have the potential to evaluate pancreatic exocrine functions in patients with pancreatic diseases.
These kinds of functional, kinetic and flow MR imaging can provide new diagnostic information
that could not be obtained by conventional imaging techniques based on morphology. Develop-
ment of the image analysis software will be indispensable for the wide-spread application of these
techniques in the future.

Keywords : Functional MR imaging, Time-SLIP, Pancreatic juice
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Fig.4
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Fig.6 1EEMHIIC 32 Time-SLIP{#H cine dynamic MRCP.
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Case of segmental dilatation of the sigmoid colon

Aya Tanaka, Akira Toki, Masahiro Chiba, Junichi Suzuki, Akihide Sugiyama
Rie Suganuma, Noriyoshi Nakayama, Tomomi Kojima
Shunsuke Osawa, Yu Watarai, Yutaka Sanada, Yoshinobu Koike?

Division of Pediatric Surgery, Department of Surgery, Showa University School of Medicine
Department of Pediatric Surgery, Kameda General Hospital”

Segmental dilatation of the intestine (SD) is a rare abnormality. 50cases of SD have been
reported in the Japanese literature. We report a case of segmental dilatation of the sigmoid colon in
an infant and review the previous literature. A 2-year-old boy presented with a history of constipation.
A contrast enema showed a dilated loop of the sigmoid colon. At laparotomy, a dilated segment of the
sigmoid colon was found, and resection of the dilated sigmoid colon was performed with end-to-end
anastomosis. Microscopically, the ganglion cells of the dilated sigmoid colon were normal ; however
the size of the nerve plexus was small and thickening of the muscle layer was found. The patient’s
course was uneventful and he was discharged on the 12" postoperative day in a good condition. SD is
recognized in all parts of the intestine and the symptoms are different in every part. The etiology of SD
remains unknown and several possibilities have been suggested. The prognosis is most satisfactory by
means of resection of the dilated segment.

Segmental dilatation, Sigmoid colon, Infant
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