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Experimental and Clinical Trial of
Degradable Starch Microspheres (DSM) in
Treatment of
Hepatic Neoplasm : Part 2. Clinical Study

Tetsuya Yamada

Hepatic chemotherapy with DSM was performed in 63
patients (45 patients with hepatocellular carcinoma and 18
patients with liver metastases). Two patients showed
complete response and 12 patients showed partial response.
The greater the blockade of arterial blood flow, the better the
clinical response seemed. Analysis of changes in CT images
after hepatic chemotherapy with DSM revealed that, in
addition to enhancement of the effect of the anticancer drugs
by blockade of blood flow, DSM also had an ischemic effect.

In conclusion, DSM used together with anticancer drug
may improve the therapeutic effects.
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EDREIT SN TS, L L, SRS XA T
BT 2RO 7207, R CIISRIEICRET S
WD FDUBREIEN . T2, BIRERITISIMAF
HOMIRILIEAZ L\ IFRfE OEFIC IR L S hY), Z
DRIV FIBRASD 2. —F, P (bFRsk @i b
HIL  FRBIOWE D HR SN, £ ofiTiztaik
WEHIADRAE SN, SIS C ORI TH
%%, Degradable starch microspheres (L TDSM & B597) 134T
BRNCRAL, EESESOREBRNICEATEIILICK
DR bR OGERE R M LS D L ¥ £ 5 HE
& LTRSS N/, DSMIZIMAR CREICHF S s g
45 w DRF-C, FKAYBIIR D AT X B — B D ILFTERT
ByRDsdH Y, PUHER] O REBAEE AR BIARAE AL (LU T 8hiE
ERET) DIEFR R L HO L L ENTWAEY,

ZEREAURES D> 5 DSMIZBIIR P 1A U — @1 o i i
MW 2R S HE T, £ OE AR &I RS AT B
L, DSMIEAZDIME ERAEDEALD S MLFERTE R O
EFWETHLZ LWL E Lo/, DSMARFEAIZE
LHEIRPHMEIC S 2 5B TR TH o 7205, Kt
FEAT TR OETTROMMICIIE L R 23 2 &A% »
2727,

AHFFEIE = OERERIRETZ D & 12, DSMBERBIERED
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S0 B B AR B BURREHC 3\ TDSMBE I HLRERI BNk P13
A (LUFDSM#BYIE & B&$) 34T & 7 JFRaRE4SHl, Frin
B18BIDE63BITH 5.

FrRfe ol i PARPIIE S e O B EE R, EREFEZE
fE, AT LIHERBOEH s £ Do Bk ER O
HATHARE T 3 fERE EZR ONFT, BHRFHH 23
260, 38160, 44281 TH L. FFHIEOZRTIL 7 B
AR RORRTR (IR 1 B, AVERERR 1 B, FReERR S )
12X Y SNz, Mo38BNIERRIMESE (CT, BEWENET
J&, MEERE, i o -fetoproteinfl) (2 & V) 22 Sdiz,

FrHEREBIDESERLT BHE 5 51, KBE105), AEHE 1 5,
fitisE 160, BIEHIRE 1 BT, 12603 EREONEHIBR%
DIEBITH 72, H2 261, Hal6BI T 7. FEBODHF
\d 4 BIASHLESAOREER (AR EIBR 1B, FFAER 3 B)ICXD
&N, MO4BIIERIORE (CT, BEEKE, mEE
¥, IMi%carcino-emblyogenic antigenfl) |2 & 1) 7z S 17z,
B. Ak
(1) 1k el
7E AZEF# © degradable starch microspheres!#%i (Pharmacia
8 PJ-203)

PifEA . doxorubicin hydrochlride (IFIFEEALEL, 7 KV 7
v i, LUFADRE#5T), mitomycin C(AISEEETEL, ~
A4 b=A TS, LLFMMCERET)

(2)hH&E

1) M

Seldingeri% (2 & 0 #ERE YIS KBRBIIR 2> 5 IWEH 7 — 7 v
% G RIREEIIRFAICIEA L, prostaglandin Ei, 20~40ug%
M A 7 —7 W BIEAN LR, EFEAISmlZ5ml/ 7T
AL, DSA¥(E % HWREBIREMREZ ZITo72. £0
%, MEHT—7VEBEFFERICHEAL, ELA20~
30ml %2 ~3ml/ B TEA LFBIREL 217 7.
2)DSM DA JTiE

EAFEIRD L IZZ0ORMISHEASRMES T—T
VLT, DSMOBEH & FAEOEEHA, ADR 10~
40mg, MMC 6 ~20mgxR&EL ¥V v Viceh, EHTIC
W LAWK ) ICFEFEA LY. DSMOFEARIIEZ SH
wEL-ETHCWL OLEAIE L, 150mgh53600mg & {#
ML,

3) ML AR BE DI E 7 ik

DSMiF AR & iEAE I E A 10ml % 3ml/ FTiEA
L, 2812 1 BusFh F THEfIE 21T - /2. BRRHI T
EELS CRIETRE L BRMBIL 5 RFHETH o 12D T,
MFEERTARRE DK 1 5 KRB BRI 64T o 72, T/
bbb, DSMEAERD 5 KAHAR D HBURERE 2 DSMEART
D 5 REGHAF O HIARERH T L 2 W% TSR 5 0 Hi 3R
e L, Thid L8 1 \THE LR AET R
EWTRERE 2 HE L7z,
4)IGFER RO E S

JEHI & L CDSMOEA 2 AR E ICMEERS L < I3CT%®
AT LG R HE L.

ERL 749 H25H

4, 733

TR SR 58 | X TR 258 & —ERIBIE L 72 b DI &
oz Thbb, BENEEL 2EME L, BN
AMEIRAURAL L 72 C AR % R & AR HR
Fi/NREWM L.

15 5

1. DSM® MLFEERT ISR

DSM i AHT# 12 [l —4et T &S HE1T S vz 17610
MEERED? S, FERMEGEO MBI ZHH L7, BF
BIRB(EOH BB A 4 LB, 345460, 24°
76, 126 BITHorz. 61 MOERHBFICH IO
5 EFEAREE O HERRERI ML 2 12 2 43, 3 1 3 DI
G E R By AN
2. DSMéih3:»* FFEhARss: (- R 3 3 708

FFEIAR D 1-3 RHE PR, 4 ROBEILT & Rk &
1., DSMEbEE 2 JE LRI IME & AT & 1721961 THF
BIRAE(EOZ LR RS L7z, S @) bDSMENED 2 [EHFT
Blix o B, 3 MIEATHIL 8 B, 4 EFETTHIL 4 PITH 7.
ROz, PIEIZ 1P RO oL b o72h, K
OPeAT 1 BEEHZTIE 1 H(11%), 2 BT 2601(22%),
3 ETId 2 F1(25%), 4 BITIX 3 H(75%) 1@ bz,
F7-, KMo 1 mTIR0, 20T 161(11%), 3
T 1 40(13%), 4 BETIX161(25%) i bz, 3 [
BiER T 8 Bl 2 BHCERELORE, 1 BIICEL D
b, 4 BBHERTIE 4 FIEFNIEMEOZEHITRD &
#L72 (Table 1).

3. AR
(77) 7Bk ik

BN ROYETEETD » BN R4 B D 9 537
Bl, FFERETII8FIN ) BI10BITH o7z, FNHDIHER
HE S AFHERa S TIXCR 2 ), PR 8 7, MR 3 i, NC 214,
PD 3 ffl & ¥5E 24, PRULEOZEHERII2T% TH o7, —
7, FFERIZPR 4 B, NC5#, PD 1 flEflmah, &%)
#21340% Td - 7> (Table 2).

FrRasEsl oS b PR EOFRE A I E &R THE S
N723560C, ZORERENOHFMR LB L7z, PRE
LOZHENIFRBEOR S b o 1nfild 5 61, 2K
SFENOIRZPIBITIE 3 B 1 B, PIIRAE~ DR EE Tt
186 4 5l Cd - 7z (Table 3). PIlRAERA~NOBEEFIO ) H
1 BlIZCRAME & N7z, Fig 1 2 OEFI %R 5.

PARRIEDS 24 |23 5 [RHRRIRA L 2 Bl RESZEte DN,

1 B REE AR DIRRIUS AT bz, R 1651 TIZE
L5286 b T 5 I CIEEESR LR,
(1)CT&RIC & B EBEDERDHIE

DSMEhiE: 2 HEEICCTANAT S L7 iFdlifai3 761, s
B10BIDFEH476I CCT#DE L 2R L7,

47511 8B CCTIIRERIR OB L (RN 3 72 | 28
PEDEIRIUSAL) A58 Sz, TR O/ N2 ARIRIL
WAL D A% 7% L 72BI51 160 (Fig.2) ©, WEREHEhOAERL

7
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DSMBF LR R © B ORET

7-B07% 4 Bl(Fig.3) C, FEREHG/N & BRI Lo ORTE
L 76143 3 BllZ586 S 7z (Table 4). 723, NEEELAD

T

() MAERT 2R & BBEXIR & DR

IEH PR AR UL P RE D EHg 2 R L 22BliE 2 2 o

FFEIIREL (S 0 H IR I S A C & 721680 TR L 72,
FrEpiR (g o BB 3 1L 4 I T2 OEFHHPRTH -
7. BFBbRE 2D MBI 2 @ 6 Firp 2 BlIZPR, 3 fHlid

NC,

1 BlIPDTH = 7z, IFENREE O BRI 1 @ 6

Bl 1 FIEPR, 4 BIINC, 1 FIZPDTT, IMFERTFREE S

Table 1 Relationship between Changes of Hepatic Arterial Branches and the Number
of Times Hepatic Chemotherapy with DSM

Number of n central branch peripheral branch

times hepatic

&?&m&;ﬁrapy stenosis obstruction stenosis obstruction
1 19 0% 0% 1% 0%
2 g 0% 0% 22% 1%
3 8 0% 0% 25% 13%
4 4 0% 0% 75% 25%

Table 2 Therapeutic Effect of the Hepatic Chemotherapy with DSM

therapeutic : ‘

offect CR PR MR. NC PD. total

hepatocellular ,

carcinoma a 27% 8 3 21 3 37

liver metastasis 0 4 0 5 1 10
40|%

Table 3 Relationship between the Degree of Invasion of Portal Vein and Therapeutic

Effect of the Hepatic Chemotherapy with DSM

therapeutic
degree effect
of portal vein
invasion = CR PR MR NC PD total
without 1 4 0 [ 0 11
second order 0 1 0 2 0 3
first order 0 0 1 1 3
trunk 1 3 2 10 2 18

Table 4 Changes of CT Scan Images after Hepatic Chemotherapy with DSM

Changes of CT scan images

number of cases

appearance of low density area 11
appearance of low density area

+ shrinkage of tumor in size 3
shrinkage of tumor in size 4
no change 29
total 47

Table 5 Relationship betweén the Therapeutic Effect of Hepatic Chemotherapy with

DSM and the Degree of Blockade of Arterial Blood Flow

\therapeutic
effect
R CR PR MR NC PD total
1 0 1 0 4 1 6
2 0 2 0 3 1 6
3 0 4 0 0 0 4

SRV E EIEFERD AT W & o 72 (Table
5).

(I) MFERT XIS & CT18 & DREER

IFEIIR B O HBRE e & CTR DZ L L D
BAR % 1661 TR L 72, ARSI ko> A A
B 725 B IFBIIREE O B IE 3 253
B, 225160, 1 D1 6ICHo7. BEREHN
EARIIUFAL ASRAE L7z 2 Bl ATFBIIR Beig oo
WIRFERIE 3 251 61, 2 25 1 BITH - 72, &
JEFENDARHHBLL 7261 1 B A THFEIIR
FAE ORI 2 Tho72. CTEEZAL
Dipdro 7z 8 BITIZFFBIIRBAE O HH BLIER He
HEBI2 T TH Y, IS H B R
HORE I TEWEIICSH - 72 (Tabel 6).
4. EIfEH
(7)&BiER

6300 FE R 3 B, L-REERANIELRE3 34,
WS eint: 7 5, FEFERIE 2 B, 38CE#BR B
B3 FINROENT, TD) LIEEELE
ELZPNT EREEIE L RA A 3Bl LB D 3
FDAHT, EOMDERITFTIY 2 BERELL
MIZERITEE L 72,

(1) MR R IZ 3 348

SRR I A T M ER A S E L 7346 THEET L
7. DSMEBhFE#ZOEMINL O HINEREADSM
BiEH—AEIC ER L%, BHICHHMECH
BT 287 = FITEPITRENS, L
L, 2000/mm*LL T2 HILEREASEA L 7260
1 BIHFRD &N b 7 (Figd).

(77) BTH8REIC R 12 358

DSMEERDMER L) VY S fE, ik
GOT{HDZE) % 34BI THREF L 72.

MEFFEE ) V¥ 13336 T—ltE s L7
L, 108 AP HMEC A L 72, AR AT i
E VIV E MEA4.8mg/dI T - 725 TDSME)
Fk, MFERYE Y LY AMEIME T RS
VZFao 72125 1 Bl - 7z (Fig.5).

MFEGOTEIX28F T—#t iz EH L, 10H
PAMICDSMENERTIC IR L 72, MRELEDIA
FEFEDRRD b N F TS SGOTE 2R
f]53% - 7= (Fig.6) .

&=

R =appearance time of peripheral hepatic arterial branch after administration of DSM/appearance

time of peripheral hepatic arterial branch before administration of DSM

8

BIfE, interventional radiology'® (i 4 D H

HABEMSIE H55% $115
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BB ST A0S, EEEEGRRICT 20HE LT BRAICEA LB R @O L2 HNE Lz
HUEHI OBIARMTEAS: & BRWE % iEAT 5 BIIRERM DT, BB IEHOEEBROME 2 EWR T2 128D
PHETFHNDY O 02 g IERER T\ R O A HE B % B P EsE I o8 5 2 Ex HME LI-b DT

b, SRS h-DSMIZ, BIIRA

ToI0 i DSM ana the Degros of Blatkads of Ao Blaoa Fiow - AL DIARERCHEE 87 -
' End —BEOMIGEN %5 Z L %
T F 3 o2 total HigE LTS SRAET, fERO
Changes of OT scan Images ——— MR L 33 72 R% % bOTH
appearance of low density area 3 1 1 5 '
appearance of low density area DSMEih 3 @ B BE 89 e 1 19794E
+ shrinkage of tumor in size 1 1 0 2 Aronsen & 25 FFER - 34 2 HORERI
shrinkage of tumor in size 0 1 0 1 FHIERR I ZDSM % ] L 72 0250 O 3R
no change 0 3 5 8 HEThb., ZDORBRN L OPDOEHRE

R = appearance time of peripheral hepatic arterial branch after administration of DSM/appearance time of
peripheral hepatic arterial branch before administration of DSM

‘I| L

B)

Fig.1 A Case of Hepatocellular Carcinoma (58-year-old male)

(A)Transarterial portogram shows an obstruction of right brach of portal vein and & stenosis of portal vein trunk (arrow).
(B)Right hepatic arteriogram taken before hepatic chemotherapy with DSM shows tumor vessels and tumor stains.
(C)Right hepatic arteriogram taken 6 month after hepatic chemotherapy with DSM shows no tumor stain.

™

e

(A)
Fig.2 A Case of Hepatocellular Carcinoma whose CT Scans show the appearance of low density area after hepatic che-
motherapy with DSM (66-year-old female)
(A)The CT image before hepatic chemotherapy with DSM
(B)The CT image 14 days after hepatic chemotherapy with DSM

FRE7E9H25H 9
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(B)

Fig.3 A case of hepatocellular carcinoma whose CT scans show the shrinkage of tumor in size after hepatic chemotherapy

with DSM (59-year-old male)
(A)The CT image before hepatic chemotherapy with DSM

(B)The CT image 14 days after hepatic chemotherapy with DSM

AR ENB9195, IR AT 2 2z L A
L, BREIC B\ TDSMENER O MK EIAED 2L
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WV, FOIEBREARE S,
DSMEhEDAFEIRDORET

DSMENEIR M I & 2 PR OFRA DR &,
[EBE R (- RESHPHERI VSR T 5 2 &, HMICL 2
IMEBED FEBMETCAEC & 0 BB HEE A LR/
BT L ENGESIREED BRI LTEITFSNT
W58 DSMEIEC & A HEHI DA RN BhREORRET &

20 30 (day)

LC, Suiderson ® 1319 %7 - o FFBIAR PY 2 P Bk

#5- L DSMBFH# S & DB ATV, DSMFRRST
JEEPOBRAIEE A EICE , T kMR
BEEICEBETH o e HE LTS,

FrRIBE R 239 B HUERI Done shotBh=#EE: 13 iRy €
POHILATONTEY, TOHBRETISTEET, PRE
EOBHFRTRE L, FHHIT15%2, HASIX13%2T
HolbH|EL TS, —F, DSMENFEOERFREM IZFS
5 D144, Ensminger b 0 1 FI2 OEF15GI OGRS % 3R
HLTWBDOAT, PRE EDERHIZA0% L HE ST
5. GEOEREEIE—EIEIE S - FER R E I &
L5b5DTH5AHHS, CR2PI, PRSI, EEHR2I%ThH -7
B, SHROIZEAEVEITHITH o2 L 2EETHIZE
NS R I Zone shotBhiE & B S 2 IZERLTWB EE X
iz, B S IE2Y MARRE S 242 A R 61 B HifEHlone
shotEEDRBHIIEG I R THEZ L - TV L s
L, F885132 EZMIREBAZESIC 3 2 BIRERAT O T4
BARTEMEHORBREIE oL LWMELTWE, 4
DX REVDFEEA PR EBE S IEHER D D 5T
BITH o725, FIRNIEBZER IS L TERE S
C L IIDSMB)EDIFET REFEFEZ N,

10

Fig.4 Changes in WBC Count after Hepatic Chemotherapy with DSM

DSMENED IR I § 2 MR R I L h D
POHENH B, PR EDEHFIIFE S A50%2,
Eisminger 57936 %%, Dakhil 574520%%, Pfeile & 7% 3 f
RRLOERELTBY, 5T 5 L41PIh1361(32%) &
% 5h. AEOEFRBHEIIPRATI06]H 4 TR IZ40% T
BN, RO IZIZFERTD o7z, R OFEE R
58, »2VI3ESEMBOTHEERNIET 2REHICL D
BMRBR L L0 T—RICITFRE SN, ZhbDik
ERAIDSMEZ T A Z L DAL RTIDOEEZLD
nr.

DSMENED GEFIDFATATIR L Z2ARML D &, [ ERTARRE
EEBEICHEETHEEZ ONLED, BEFIZBWTDSMD
MFEBHREC RIZTELICOWTIIER T - 72 BT ENT
Wi, SEOKMEHRERTIE, EEOMEREY S LM
TCE A FEBIIR AL O U BIRF R L 2 Fl W72 ds, Shase %
R B MLHTE WL BE O FE 72 B C 13 2B I DSMBTE A%
L7z, ZRUTH L 2 LT OBITIZPRAT3 B, 25% ¢, MM
EWREDERNF TIIGHRARVBOAZVEHLH Y, &
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Fig.5 Changes in Serum Bilirubin after Hepatic Chemotherapy
with DSM

BIRAR D - OIIZHBIREE AT 2 28 X 5 MLHTERT A3
VETHALAZLDHLME R 5T,

FAR S 137 B AR FEARHT & BhEROCTE % BT L, [
1M & AHESRDHRIICTE TR E L TELED
WZxk L, PUBEANC & 2 2 USRI & R & 2 fER SN
ELTHBTAZE2HE L TWA., # 2 TDSMENEDIA
FARDCT# ETED & 9 b LT sha»ico
WTRE L7225, 37% D6 IEE Ofa/hd 2o iR
fbzR L7z 2ONFIEHED 4 6, BRI, 20
MEDRIEI PITH o7z, SEOBED» RS OHEE
ZRI L, DSMBERPUERIC L 2 PUEHR OB 2
VG4, MIERTIC L 5HMMEDRIEHTLIOL
Zrohd, i, ZOBEBPUSALIEMIRER EEZ S
FFHBEEBIC BT D IEBH DA T, EFFEHICIEED S
NiphpofaZ d b, FFHaREIEIER R L b b REmc
L5 <, DSMIZ X % —B M Mk ERTIZ X - T b B
B AFC LG5 O EATREE 7z, DSMIZAR RN it iy
XV IERIOERERFFTOEG 2RI L, JUEESRE
Wiad b5 L2 HMWE LTHAESN ZLDTH A, Tl
B TE LN ZOFRIIBO TEREVW D LEZ L
niz.

EIfERICBI ¥ 2 4R5d

PUEAI S-S M (% R T B PR A = 2 HER T 5
& EN5BHS, DSMEIFED MFERIZRIFT w834 E ORE
TREMT, FHL2AMRBOB % RIBidR o7
A5, THIIDSMEBYEIC & 5 PUlEH OB BT EH WV 2
&, BB T HIEHIOFEARNEHHETHVS
NEELIWLLHhni-dhEEEL LN,

FH7#€9H25H

Fig.6 Changes in Serum GOT after Hepatic Chemotherapy with
DSM
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JEEAHR, ESMEN, EERIE, BB EPDH 72,
WEN S SO LR b OT, DSMENEIZEFEITER
DB OERD S HETD2LDEEZ b,

& B
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To7z. REOFHBLME IS 5 G RIZ376 HCR 2
B, PR 8 fl, TEIF27% TH o7z, RFEILFER Done shot
BEOBAR L R TRET, $FICPMRMESZRISH LT
bEMTH o7l L IIFETEREZLTH o7, B
155 120130 e MTTERTFERE AL E T, CTIROMRE
7 & DSMEBDEEHIAEA OPUEB RN SR OB /Z T <, M
FOEWTIC X AEMBREEZ DML DO T I EIRBEIN
7z. REOBWERIIMIIRAHRHAZFNTOEELZ DD R
{, FOMDERMTIZ—BEPOBMTREIITI ZLH
T& 7. PO, S, DSMEBIIRMAE A EMERER 23S
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