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CO,US via an Implantable Port

—Drug Distribution in Intraarterial Chemotherapy
for Hepatic Tumors and Evaluation of Effect—
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The distribution of blood flow was determined from the distribution of CO, by US perforrmed
during the infusion of CQ, microbubbles via an implantable port (IP-CO,US) in intraarterial
chemotherapy for hepatic tumor, and the usefulness of this method in determining tumor vas-
cularity and evaluating the effects of therapy was investigated. A total of 16 patients, 12 of whom
had metastatic liver tumor, two hepatocellular carcinima, one gall bladder carcinoma, and one
cholangiocellular carcinoma were studied.

The enhanced areas in the liver in 16 patients in whom IP-CO,US was performed a total of 24
times were consistent in all cases with the enhanced areas demonstrated by IP-RI angiography
performed a total of 10 times within 10 days, and were also consistent with one exception with
the enhanced areas demonstrated by IP-CTA performed 14 times. The tumor detection rate was
markedly higher with IP-CO,US than with plain US or IP-DSA, and was similar to that of IP-
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512 Implantable port #tr1 CO,US

CTA. Evaluation of the vascularity of individual nodules by IP-CO,US surpassed that by IP-DSA,

and was similar to that of IP-CTA.

It was demonstrated that blood flow distribution (intrahepatic drug distribution) can be equally

well grasped with IP-CO,US, which is a simple and convenient method, as with IP-RI angiogra-

phy. It was also suggested that IP-CO,US is useful in the evaluation of tumor vascularity and the

effect of therapy.
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REHRIOBEH, 22 b & o sih L HEEORH
BRICE L 2R L IIEZ v, —F, AFIE
BB NZENICER L CF#ik L Y CO, microbub-
bles # H A L % #%6 US #ifT4 5 US  angio-
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[Bl, IP-RI 7> ¥ s % 10 6], IP-CTA # 14 [a]
A7 L 7z,
B &
#HE D US (PUS) iI2k D a7 —F Lo

JEIE Pk 2 B2 Ic [P-CO,US # WifT L 72,
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Fig. 1 Case 1 : Advanced gall bladder carcinoma
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(Tab. 1, Fig. 1) . IP-CO,US & IP-RI 7 »

A TLFFAEEI N 1HIE v TR H TR
Nz IP-CTA TlIHAENAIEHI N, 1H)
2 3w T IP-CO,US &

3 I
.
L %
4

IP-RI 7 > 2 4 T He

o

Since the right hepatic artery arose from the superior mesenteric artery it was embolized with a coil. After
embolized right hepatic artery, the catheter tip was placed in the left hepatic artery, and the IP implanted. In this case,
immediately after implanted, changing the blood flow was not success. (A) IP-DSA immediately after placement, (B)
IP-CO,US performed the next day, (C) IP-RI angiography performed one week after placement. (D) IP-CTA one
week after placement shows enhancement of only the left lobe in every method.
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Table 1 Comparison of the blood flow distribution
among CO,US, RI and CTA

Enhanced area Co,US RI CTA
(n=24) (n=10) (n=14)
Whole liver 20 7/7 11/12*
Whole liver & Spleen 1 1/1
Right lobe 2 1/1 1/1
Left lobe 1 .11 1/1

* one case : Only right lobe was enhanced.

W E T2 hs, MEER TH T — T VRS
FrEpikE CHREL CH DD HERETE 72,

2. MERBME IP-CO,US THRH T2 72 6545
Hith 18 &5 HG (27.6%) 13 PUS THRH T & %
-7z (Fig. 2). IP-CO,US THHi T % 7= 36 k45
th 5K HI AT IP-CTA TR TE & d - 72, #ic
IP-CO,US T TE L » Iz 285 Ei»IP-
CTATHMTE: (Fig. 3, 4). Z o 24583
WINLBEHELem LT T, FF—2BETFICH
L7, IP-CO,US Tl iea Nt LT
BIBEIC MR T & 72 52 i ET P 14 K58 (27%) 13
IP-DSA Tt T % % H - 72, IP-DSA T
TE Lo 72 MFET IREHITHEEE LI cm L
TTHo7z (Fig. 5). v % bbb, IP-CO,USIz
& HHEEMHEZ PUS, IP-DSA X D3 25|z
T, IP-CTA LIZITRSTH - 72,

3. Vascularity @i : PUS Tbull's eye pat-

Comparison between Tumor Detectability,
P-US Findings and Enhanced Patterns by COz20S

(n=65)
I Rim-gnhancemrnt
~. cous mn:"nhg;em Thick T]:ln Enhancement Mot
PP~ @ O O |
Bulls' eye 1 16 3
Hyperechoic 4(2) 1 2(1)
Hypoechoic 7(5) 5
Not detected 10(6) 8
Tumer size iem = ()
Fig. 2 Comparison between tumor detectability, PUS

findings and enhanced patterns by CO,US (n=65)

Comparison between Tumor Detectability and
Enhanced Patterns by CTA and CO2US (n:36)

"~ CO2US  Whole  gim enh Enh
hancement
mk enl . C) 51 Not detected
.-
‘Whole T B
erhancement 3(2) 1(1)
Rim-enhancerent
21 (1)
Enhancement
)
Notdetected  4(2) 1
Tumor size Tem > ()

Fig. 3 Comparison between tumor detectability, and
enhanced patterns by CTA and CO,US (n=36)

tern & 2 L 72 26 &% fii 1 25 F5 1 (96%) AT IP-
CO,USTY » 7Kgk % R L, ¥ — hyper-

r:-‘ 2
™

B ©

(A)~() IP-CTA ; six ring-like stained nodules (arrows) are visualized in the whole liver.
Fig. 4 Case 2 : Metastatic liver tumor (esophageal carcinoma)
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Fig. 4 @~(1) IP-CO,US; eleven entirely or ring-like stained nodules (arrows) are visualized in the whole liver.
The number of nodules detected with IP-CO,US was higher than that with CTA.
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Comparison between Tumor Detectability,
Enhanced Patterns and Tumor Vascularity
- DSA,CO2US-

(n=52)
cous enh:vnhc%l:le\nt !?;'I;l-:nhanoe%ﬁ::‘t Enhancement
\ ) Not detected
DSA ™~ _’ O (D
(++) 7(1) 19
(+) 2 6 3
) -
Not detected  12(9) 2
B Tumor size v Tem > () ik

Fig.5 Conparison between tumor detectability, enhan-

ced patterns and tumor vascularity—DSA, CO,US— (n

=os)

echoic TH » 72 5k o 4 &5 87 (80%) 1341k
AR & iz (Fig. 2), IP-CO,US & IP-CTA
B s oxkTit, IP-CTA TFw
> 7Kg &R L 72 5 45 Hi A IP-CO,US T4
PR 2R L2 hT, Mhod 24 $587 (83%) =BT

Fig. 6 Case 3 : Metastatic liver tumor (colon cancer)

(A) IP-DSA. (arterial phase) (B) IP-DSA (paren-
chymal phase)

(C, D) IP-CO,US

The tumor shown to be hypovascular by DSA
(arrows) shows a thick ring-like stain by IP-C0, US
(arrows). IP-CO,US facilitates sensitive evaluation of
the degree of vascularity of individual tumors.
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& IP-CTA (1991, 6, 22)

(2) IP-CO.US (1991, 9, 17)

© IP-CTA (1992, 1, 29)

(F) IP-CO,US (1992, 1, 29)

Fig. 7 Case : Metastatic liver tumor (gastric carcinoma)
Follow-up after chemotherapy ; Tumor shrinkage and decreased vascularity could be observed by IP-CO,US.
These changes correlated with the findings of CTA performed on the same day.
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Higeri2E % TH - /2 (Fig. 3), IP-DSA
T vascularity (++) Th -7z 26 i, IP-
CO,US THifiaxrT iYL £ 1213 /E v 1) > 7R
PERBEL, (+) THo72 11 i 8 kEHG b RS
EWHP P F B ENY) IR BREEL

(Fig. 5, 6). IP-CO,US iz k 2 #&Hifi < ¢ vas-
cularity @ 2FAfi 12 IP-DSA # ## L, IP-CTA
LIRFRAFETH - 72,
4, FREE  HRlo IP-CO,USIZ L VB
T E Iz 5P B W TEIEOME S & SR80
KT (e baligisy, ) > ki
pH) v IR~ &1ik) IR

(Fig. 7).
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AT —T VI IFEIR & D CO, microbub-
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PRI A DIBIR I B S TIE RIZ AW 5
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iz, DSA S CTA TIREHHDOREE 72
OICFEFNEARF & [F UG, EAETHRETE,
Wz LT, RITl3BhERE & FREICEAL T
METE D HEICH B, IP-CO,US T4 EHER &
BIRRICEEA L THFES 2 Z L 25 WHETH 5, CO,
BEETHY, EOGMITIIRY 412 5 & HEE
ENBe, BHGHEDF v 71213y 2§

HELHE D A LN AP AT, HFEIM & AB A K7L
iz CO, #+4 pumping LEAT & HEkic &
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¥ E MR (ERSA) e —KL T
Wiz, F 7, A COUS THER S LA
T, Rz L 2 EEORENELBD LD 572,
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ARREEHZ b, @Y T — T ALE 2 3
B~ D EHI AT DICIBICBEN 2 RAEE & v 2
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i L 2#EFIEA (0.2-0.3ml/sec) #HiAT L 72
BA ToESHm o, IP-CO,US »fn
TWAREZHLIIILAEZLOTHY, BLKick
WTIES HATEN T BFHGEA (P L]
ml/min L Fo#EENfE0EAN) 2B 54 H
PEIZ DWW TIE BRI D B, MEIEAR TOXRED
HRECOWTSBRORHPVETH S L2 T
W3,

JEE OB HEEIZ D\ T i IP-CO,US it PUS,
IP-DSA ##%®B L, IP-CTA tRIZEE i+
LIt oB#rBoni. 2oz &b, o
ZWTIZIRZ b e WiFROZBHRE D IP-CO,
USic X D Wfig s % 3, I8 o vascularity (22
WT 4 IP-DSA, IP-CTA s EEF iz 1L
EORHETH -7z, —f%IT vascularity @ B E 7
4 13 vascularity @2 L\ DI B & B
LB R & Bbh b H, IP-CO,US
AT A 2 i & V) BB o) vascularity % &
LT7#%%2HRRETHTLZELTMREELA
L, 50z, #RHEICOWTHERIZ5H &4
g, JEEEOHEANZVE T  vascularity )2
L HERICIEZ b, BB mEREL &
PHABENML T2 EBbIVER gL
FZ bbb,

B bRedih iz XML E IR, BRIEA P D
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