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Assessment of Intra and Extrahepatic Perfusion
During Hepatic Artery Infusion Chemotherapy
Using Slow-Injected Gadolinium-enhanced MR

Imaging Through Implanted Catheter-Port
System

Masao Obuchi', Hideharu Sugimoto", Minoru
Honda", Kenji Takizawa®, Mitsuaki Saeki?,
Hayato Kubota'’, Tamaki Ichikawa', Kouji Satou"
and Wakako Yamamoto"

Twenty-four studies of intra-arterially slow-injected
gadolinium-enhanced MR imaging through an implanted
catheter-port system (reservoir-MR) were carried out in
15 patients with liver tumor. The flow rate of gadolinium
injection was 0.1 ml/sec and a total of 3 mL was injected.
Six consecutive phases, each with an acquisition time of |
14 seconds, were obtained every 30 seconds. In all stud-
ies, the signal intensity of the drug delivery portion be-
came very high. Twenty-three of 24 studies showed in-
trahepatic perfusion in the first phase. The hepatic vein
was enhanced at the first phase in 10 and the second phase
in 14. The abdominal aorta was enhanced at the second
phase in all 24 studies. The portal vein was enhanced at
the first phase in 4, the second phase in 13, and the third
phase in 7 studies. Both intra- and extrahepatic perfusion
were more clearly demonstrated by reservoir-MRI than
by digital subtraction angiography through an implanted
catheter-port system (reservoir-DSA); however, morpho-
logical changes in the hepatic artery were better demon-
strated by reservoir-DSA than by reservoir-MRI.
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Part 1. Phantom study (Fig. 1)

5 OB BT, WTFNLEFIREEIZ0.2mmol/LD 5
10mmol/L ¥ Tt L, 10mmol/LLL ki L T Il L 72
%%, S0mmol/LOE SR IL Immol/L & 1ZIZFEEZETH o7z,
Part 2. Clinical study
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Fig. 1 Correlation between Gd-DTPA concentration and signal
intensity. Signal intensity increased in the range from 0.2 to 10
mmol/L. Signal intensity at 50 mmol/L appeared the same as that

at 1 mmol/L.

Table 1 Patients’ information and phase number of intial regional enhancement

Phase number of initial regional enhancement
Case Study Age/Sex Diagnosis Drug delivery portion  Liver parenchyma Hepatic vein  Abdominal aorta  Portal vein
1 1 54/m hepatoma CHA 1 1 2 2
2 CHA 1 1 2 2
2 3 32/m hepatoma PHA 1 1 2 2
4 PHA 1 1 2 2
S PHA 1 1 2 2
6 PHA 1 1 2 2
3 7 64/f hepatoma CHA 1 1 2 3
8 CHA 1 1 2 3
4 9 50/f metastasis Celiac 2 2 2 1
5 10 68/m metastasis CHA 1 2 2 2
6 11 58/m metastasis CHA 1 2 2 2
7 12 66/m metastasis RHA 1 2 2 3
13 RHA 1 2 2 3
8 14 66/m metastasis CHA 1 2 2 3
15 CHA 1 2 2 2
9 16 70/f metastasis CHA 1 2 2 2
17 CHA 1 2 2 2
10 18 55/m metastasis CHA 1 2 2 3
11 19 56/f metastasis CHA 1 2 2 1
20 CHA 1 2 2 3
12 21 72/m metastasis CHA 1 2 2 1
13 22 38/m metastasis CHA 1 1 2 2
14 23 72/t metastasis Celiac 1 2 2 1
15 24 74/t metastasis CHA 1 1 2 3

CHA: common hepatic artery, PHA: proper hepatic artery, RHA: right hepatic artery
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Fig. 2 A 66-year-old man with liver metastasis from colon carcinoma(case 8, study 14).

(A) Reservoir-DSA shows the hepatic artery and metastatic lesions in the liver.

(B)Reservoir-MRI shows the drug delivery portion (arrow)as having become bright in signal intensity.

(8)

(D)

Fig. 3 A 38-year-old man with liver metastasis from
colon carcinoma (case 13, study 22).

Plain MR image (A) and reservoir-MRI images (B): first
phase, (C) second phase, (D)third phase).

(B) The first phase shows enhancement of the liver
parenchyma and hepatic vein (arrowheads).

(C) The second phase shows enhancement of the
abdominal aorta (arrow) and faint enhancement of the
portal vein (arrowhead).

(E) Subtraction image of the first phase from plain im-
age.

(E)

TRk 134F4 25 H 47




242 1 A — 28— MR & B 3515546 O 5l

Fig. 4 A 56-year-old woman with liver metastasis from colon
carcinoma (case 11, study 19). The first phase of reservoir-MRI
shows enhancement of an extrahepatic lesion (arrowheads) and
the lower part of the portal vein (arrow).

study 12, case 12) (ZFEARATBAREIFEIRTH D, 2 146
TIRENRS & OO RO e o7z, L L, 243
&Y% MTHEER B X U TR o iR S 5
&, PR B R BEEHRE AR T X ) SRV aEe R R 2 o
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TERIANIZ L BERD L SNTWH, 1 Hl(case 12)
FERMREIATHT, )W — N —EEDSATIIERANL
S/ IANELBEYRT, EUMOMESEEIN, £
723 9 1 #l(case 11) 13 B+ _iBHBIIRELLT A S5 &8 2 1
W2 X BEREETH lemd 1, £ 225 5lll 2 & A55

7 UBESE 2046 LTz, case 11X H+ 48
WAL ER B INZEAL Z ATV, FDHD ) H— 3= EHMRI
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Tdh o7z, HERNFAGEDE A FER % v» Lreplaced right
hepatic artery TdH - 7HEFIIE VTR AEETH 7. )
H— N —EDSA & Ll L7 13 TIdE L i Th -
DI 1 A TH /2. )V F— o —EDSA L ) HF—s3—
TEFMRIDEE 1 #TOFER O EEEIBANIIZE U &H
EN7zD DI RIIBREF 9RETH Y, 4 Fl(study 9,
14, 18, 24)iZE %22 Ll Nz, T 4 FH 1 #1 (study
9)13 ) H— N —EEMRI LS 1| HTORFEE DEZHITL
BN o 12BIT, )W —/N—iE52DSA T b misregistration
artifactlZ & V), ZOFHIIZEEETH - 72, Mo 3 AL
THOREICBWTOAREELRGATHo 7. FNITMR
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Table 2 Intrahepatic and extrahepatic perfusion demonstrated in reservoir-MRI and reservoir-DSA

Intrahepatic perfusion® Regions of extrahepatic enhancement

Case Study Reservoir-MRI Reservoir-DSA Gd-enhanced MR image via reservior DSA via reservior
1 1 in in GB non

2 in in GB non

& in in stomach stomach
4 9 —# in spleen, stomach, pancreas spleen, stomach
5 10 homo homo stomach, duodenum, pancreas stomach
6 11 in in duodenum non
7 12 in in non non

13 in in GB non
8 14 in in non pancreas
10 18 in in stomach, duodenum, pancreas non
11 19 in in GB, pancreas pancreas

20 in in non non
15 24 in in non non

#: in: inhomogeneous distribution, homo: homogeneous distribution, #: intrahepatic perfusion was not demonstrated at first phase
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Table 3 Intra and extrahepatic perfusion: the first phase of reservoir-MRI

vs reservoir-DSA

WO TH - 7205, WIhofld ) F—s3—
HEEMRITIE RSB LS S s,

Intrahepatic perfusion Extrahepatic perfusion

O EHEI DS (Table 2, 3) MRI = DSA 9 4
) F— N —EEMRIO H 1 A TRED 7 IFEEA MRI> DSA 4
DIEFFIRDIE ) HT) H— /N —FEFHDSA TR 72 MRI < DSA 0 1

TERAIR L ) DD o7 b OISR 8 B
HCHLNT FOFHIZ) =/ N—EEDSATRED
7B ) H%) FF—N—HEEMRIDE 1 H
TRDIERERL ) S0 o2 b DD 1 IRET
Aoz, KHIOY)F—N—EEDSATIE, HT7
—F IV OEFIFTAT & 0 TR S50 LT B
EITIERRDPHEAL TV, WTFROBETLIF
FEENOEE RO Lo bDIE3IHRET, IF
EENOEF 2 BODL S, EEHMWIRE TH U & HlT
ENDDONF I RETH o7, WTFhOER S EEOFE
B L UFOEENE) P —EEMRINIZ ) AL D BT
LT ol

z =

FFES OB EILARE LT 1ChToo T, EORAIGHA
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RS LW AT Lnk shTwb, FHHIGH
DL JEBEH/NDIE L X EERERED Y, SHHDH
B ETAHIZHEL, S WO EEE R IR
THHIELWMESNTWAY, LAt>T, BhiE bk
DOEEE R LSS5 201213, B4 B E A O
BYELLRL, FOHELLTEINDL Z LI, BESR
B & ZHAREREOVTNLIEN TSI ETHY, 4
bIbNDHRET L7 ) F— /N —EMRIE Z 6 DFESEM
AR LIRA HEEEER 5.

HWBIISVAY— 2 Ty ZAOH K1) = LEFNIG5 5
2 RBERF I T2 TR RATE LICC L, BB _{Ew
BERTERAROEVENERTODONEE L., 40
®phantom study DA L RER S DREY 2 BT 5 &, 4
MbNbNAH VIV A Y — 5 L2 ADEFIREEFE
X, HOEVIEER CERAGROmVIEMZRT -7
YAD—DTHDHZ LR IN, 5EEH OB
MABTOBEANRE L, B2 7R FOEERELE
59 2Th, FREASAOLELRENIEHET 29 2
T, [EFHEEASHNE T 5 10mmol/L F TOFEF O LEAYE
WEEAEIRICH A Z E AR E L\, flEES HAR AN DZEE Lk
B D T 1349 1,400mL/min (800 ~850mL/min/fFF M fi
m?) THERIZFMLFED3S% 2 MG L Twa E3hTnb
9 BFILE & 7 1,400mL/min & L7286, FFEMRIMLGE & X
8.2mL/fseck 5. ZOEHTIZBWTHEIMRAICA FY =
% LB DI % 0. 1mL/sec TS L7234, #980f5 127 IR
AN 6mmol/LE 2B Z kil b, SRIDONRIEGIIAE
$37~85kg ({AFKMHAE1.28~1.96m2) LiEAH Y, ZOEZ

SERE 1344 H25H

numbers are numbes of studies

MRI = DSA: The regions’ perfusion demonstrated in the first phase of reservoir-MRI
was as same as that of reservoir-DSA.

MRI > DSA: The regions’ perfusion demonstrated in the first phase of reservoir-MRI
was much more or more extensive than reservoir-DSA.

MRI < DSA: The regions’ perfusion demonstrated in reservoir-DSA was much more
than the first phase of reservoir-MRI.

(B)

Fig. 5 A 38-year-old man with liver metastasis from colon car-
cinoma (case 13, study 22).

(A) Reservoir-DSA shows hepatic parenchymal enhancement
except for the left side of the vertebral portion (asterisk).

(B) Maximum intensity projection of the first-phase subtraction
image shows hepatic enhancement and metastatic lesion, and
obvious enhancement at the left side of the vertebral portion
(asterisk).
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