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Arterial Embolization Therapy for Metastatic Bone and Soft-Tissue
Tumors with Microcatheter and Microcoils

Tsuneo Ishiguchi, Shigeki Itoh, Hiroshi Fukatsu, Yoshiyuki Itoh, Yoshimi Horikawa,
Masanori Tadokoro, Kengo Itoh, Takeo Ishigaki and Sadayuki Sakuma
Department of Radiology, Nagoya University School of Medicine

Research Code No. : 505.4
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Transcatheter arterial embolization therapy was performed in fifteen patients with hypervas-
cular metastatic bone and soft-tissue tumors (7 from renal carcinoma, 5 from hepatocellular
carcinoma, and one each from breast, thyroid, and cholangiocarcinoma). Sites of metastasis were spine
(7), pelvis (5), skull (2), paraspine (2), chest wall (1), and thigh (1). Five patient had not responded to
previous radiation therapy and hyperthermia.

Embolization of feeding arteries were performed superselectively with long tapered catheters or
coaxial microcatheters. Emulsion of Lipiodol and anticancer agent, polyvinylalcohol sponge, gelatin
sponge, and microcoils were used as embolic materials in various combinations.

Relief of pain was experienced in 14 of 15 patients. Two patients were operated following
embolization with minimal blood loss. Change in tumor size was evaluated by CT or MRI in ten
patients. Reduction of tumor size were more than 50% in five patients, from 25% to 50% in two, and no
change in three patients. Especially, patients embolized with microcatheter and microcoils showed
excellent long-term results. No serious complications were seen.

In conclusion, superselective arterial embolization therapy with coaxial microcatheter and
microcoils was proved to be an useful treatment for hypervascular metastatic bone and soft-tissue
tumors.
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ZREOMEE, MEERZEREOBREICAIGHEE
hTkb, HF, —BoEBHEREECTLTH
ERMOEBIHE IR TWA0 L, Eiz
ok, BIUVERWEOBHLERHRLD
Bl i oW TR TR EhTE LT, |
RZUTERIC X b FilEG LR % FHl L 78S is
| A3S~D0)

4 (X15F DI BB B RS o LT B
IRERMEZ T L, ToOBRELR &EKNAERE
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ke, 1EEFIHID 1 A0L 8K, FH3.5KT
& - fz, Microcatheter {# 7l T X, ] YW S5
BRORME T, BELEOLOBRERN cERY
Ttz

SERYE 1L, Gelatin sponge f#1 A (LUF GS),
Polyvinylalcohol sponge M (1£8250~500., Ll
F PVA), Lipiodol emulsion(Mitomycin & 72 1%
Adriamycin & B4, LUFLPD)'Y, ¥ X U8 micro-
coil g K HHAEHETHEHALA. PVA XEM
e D FEGI A A L 7z, LPD (3212 B #Efa e o i
Fliz{# A L, microcatheter > & EE T CREEE M
BWGPT A BE R, EREBIRIC>X0.5~2m]
A L7z, Microcoil 1%, 74 ¥ —1£0.0254 v
@ Gianturco # (Cook #, & £3~4cm, £2~3
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CEIAFLHEL, FA34EEAERKCILZ Sy
yaRIC ALK, LEFhicoE 2 ~28M, F
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Table 1 Cases of Arterial Embolization for Metastatic Bone and Soft-Tissue Tumors
Primary Sites of Embolized Embolic Pain Tumor size
No. /‘?S%g; Lesion Metastasis Arterial branches Materials" Relief  Reduction®* Follow -up
1, 73/M Renal ca Calvarium Occipital A GS Good NE Resected
2, T73/M Renal ca Skull base Occipital A PVA, GS Good No change Died after aM
pain controlled
3. 53/M Renal ca R-ilium Iliolumbar A GS, Cail Excellent 47% Died after 12M
Superior gluteal A no recurrent pain
4, 73/M Renal ca T11 spine Intercostal A GS Good No change F}ecur;emt pain
after
5. 50/M Renal ca R-ilium Iliac circumflex A PVA, GS, Coil Excellent NE Fesected
Femoral circumflex A
Iliolumbar A
Superior gluteal A
6, 63/M Renal ca T9, L2 spine Intercostal A PVA, GS, Coil Good No change Died after 3M
Lumbar A pain controlled
7. 77/M Renal ca T12 spine Intercostal A PVA, GS, Coil Excellent NE Alive 6M ]
no recurrent pam
8. 56/M Hepatoma L2 spine Lumbar A GS Good NE Died after 1.5M
L-Thigh Femoral circumflex A LFD, GS pain controlled
9, 55/M Hepatoma Chest wall Intercostal A LPD, G5, Coil Excellent 53% Alive 12M
Internal thoracic A no recurrent pain
Lateral thoracic A
Thoracodorsal A
10, 64/M. Hepatoma L4~5 Lumbar A LPD, GS Excellent 60% Died after 8M
paraspinz Iliolumbar A no recurrent pain
11, 68/M Hepatoma L-ilium Iliac circumflex A LPD, GS, Coil Excellent 58% Alive 11M
Femoral circumflex A no recurrent pain
Superior gluteal A
12, 69/M Hepatoma L-ilium Lumbar A LPD, GS, Coil Excellent 2% Alive 11M
Iliolumbar A no recurrent pain
Superior gluteal A
13, 39/F Breast ca T9~L1 Intercostal A GS Poor NE Died after 2M
spine Lumbar A
14, 67/F Thyroid ca L5 spine Lumbar A LPD, G5, Coil Excellent 62% Alive 17TM
R-ilium Superior gluteal A no recurrent pain
Iliac circumflex A
15. 54/M Cholangioma L1~2 Lumbar A LPD, G5, Coil Good 27% Died after 4M
paraspine no recurrent pain
*GS : Gelatin sponge. PVA : Polyvinylalcohol sponge. LPD : Lipiodol emulsion.
**No change : reduction less than 25%. NE : not evaluated.
RO, ¥ BERIEDT LI, R, GS, PVA, LPD %% L 7556

HREER IOV, ERMIICaE, EEE
ERELI44 (Case?2, 5, 6, 15) 5 b,
34 (Case 2, 5, 15) CTHEEROWEINED
bhie,

EE#E DRI, 2 AloFMHA & thE~DEE,
e HRER R e & O D EEBRE T X
Hilehofc 361%ER < 100 CHE L, ZEieflia
LML A, KE4H Ao CT %1k MRI
X HEHRIDRER, FFHRRE 4 61 & FRRRE 161
50% A Lo EE RN BRD bht, 25%L E
509 il D #E/ NI B RO 16 & BEED 1 e
dhhi, BEOIFTRRETALLL R
R el

ERMoRE, HoERAL-ERYEOEEL
BEHE, BRI SREOBMREYRE L., BE
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&, microcoil & HFH L7 CEE 52558 h o 1
(Table 2),

B R icowTid, GS, PVA, LPD o
HEEH L EG TR50% L Lo fE/ )ik 1 41T
HoteH, ZThbE microcoil & # 8 UicfES©
(350% EL = ffE/Nns 4 B, 25% LA E50% 1 o fs
I3 2 Bl & REFIsHER DB St (Table
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Table 2 Embolic materials and pain relief

Pain Relief

Embolic materials*

Excellent  Good Poor
GS/PVA/LPD 1 4 1
without Coil
GS/PVA/LPD 7 9
with Coil
Total 8 6 1

GS: Gelatin sponge, PVA: Polyvinylalcohol sponge,
LPD: Lipiodol emulsion

Table 3 Embolic materials and tumor
reduction effect

Reduction of Tumor Size

Embolic

materials* 5509 25~509% <25% wevaI;Juoatted
GS/PVA/LPD 1 9 3
without Coil
GS/PVA/LPD
with Coil 4 - 1 .
Total 5 2 3 5

GS: Gelatin sponge, PVA : Polyvinylalcohol sponge,
LPD: Lipiodol emulsion

B LR OEREIREEE 25 1EMicb -
TRDH iz, GHIEE LT, FHRECEBE
EBOEF (Case 11) T, RBELDIESIRY S
Adriamycin-LPD Z 8 L GS % AT ZER L
Tetd, BMBEERE LU, BEfc el
T, RIEG O ME SR & #ET Lok R, LPD 23
BEA~GHT 2BIRCER L cb D EE 2 bh
7o, TOMCREIER, &0HERRED RN 5k,
JEFI 2R

1) B#mfamiasss (Case 7, Fig. 1)

T, B, SRR & TR OB Dok
THREE L 72 h %2, ABMREOEIIHER &
ZHTLic, FMEGLL KB Eh, BBOERER
B85 & BoHE DB Bic X U CERMT 2 67T L -,
EADBLMEBIREY cHEOEBRIC—FK L
7ol E M AE % Bt (Fig. 1A). Microcath-
eter A IIHIBIARICHED, ¥ -TEE O KB ORI
Bk A# % 4 8o microcoil ‘CHAZE L 7-# (Fig.
1B), PVA MR #EA L CESME Y ERL, X
B BN R A 82121218 © microcoil #5E L T

ERE 34 3 A25H
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ZhrEewfE Lz (Fig. 1C0), R0 IhRIE
BR3 FERICER 2T - fo. ERATOB BBz
RRERHEL, BASTHTREE kole, B
SHREERAYEML, fME~ERLL, 6 » Ao
B, EEROBRIRD T WL,

2) FrémfRfEReetEnis (Case 9, Fig. 2)

55i%, B, 4ERTX » FRARE I L C Bk
ERMEBVELETLTW5, gAML E
RIRTRE R B L, KL E i & b
oT&7, CT CRELPLELTE TS
UCHlEARICRET 28T EKERG Y B
(Fig. 2A). MEH#RY Tk, NI9BIR, 4-0B0S IR,
Mgk, %585 ~ 7 BRI & % KB &
3 % hypervascular 7z il % 2 58 % 5 h iz (Fig.
2B~D). Z® 5 b 7 HEEIK S 5 Adamki-
ewicz A, BAHE L Tk b, AIFEEIRLHT 2R
72 (Fig. 2D), 2 bog:EFIRIZ microcatheter
%1%, Adriamycin-LPD, GS, ¥ J U microcoil
*FAWTER L7, Adriamycin 40mg, Lipiodol
10ml, microcoil 10E%#FEH L7z, 4 7 BhiE
Bk T, microcatheter &+ 4RI, BHEE
Bk~DZERWEOHALEGIE L1 (Fig. 2E),
Eefitk, RBOREMRLBEBEOM N ERDI, *
DEREG ABSHREELBITL, BRfZhT
HH, EBEMNDTHAHED CT T, 63%0E
BRI BLh TR (Fig 2F), EBEMCD
RO BRITAD T oL,

3) FrimiafERRBEE® (Case 12, Fig. 3)

695, k. 34ERTX b FFMIRRE X L R
ZITT5H, EEHSOER - EBrFr A&
Ttole, BBBES LKL, BRI KT
ShIHEROHFE IR ST, BRATEIT - 7z,
ZEeiio CT CERBCREEX S ERE LR
®7z(Fig. 3A), MEHERE T AEBEIC hypervas-
cular 2fEF ¥R, KEBIKE LT, ¥4 ESH
Wk, FBEEBHAR, ¥ X O° LEBHIRD 5823846 LT
V72 (Fig. 3B), Microcatheter % = h & o 3 3 8)
koK, LPD, GS, # X 08 microcoil %
AvTER L (Fig. 3C). Adriamycin 40mg,
Lipiodol 10ml, microcoil 16/ {# A L7:. i
WMOBRACEROER LBHENEBOIL, 62
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Fig. 1 Metastasis to T12 vertebra from right
renal carcinoma. (Case 7)
A. Right 12th intercostal arteriography demon-
strates a hypervascular tumor in T12 vertebra.
Previously placed coils in the right renal arteries
are seen. B, PVA particles were injected from
microcatheter (arrowheads). The distal intercos-
tal artery had been occluded with four microcoils
(arrows) to protect the peripheral region. C,
Truck of the intercostal artery was completely
occluded with twelve overlapped microcoils. Left
intercostal artery was also embolized in the same
way.

HABEMSE $51E $£35
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B# o CT T, T2%DEEHEN»ED SR
(Fig. 3D). ZERM#115 B 0BT, BRoOBHRIT
BT IR,

x ¥
BB REES 8« o BB o miTiE
Bk > TEL, TOFRBLIIHH, FE W

Bz, BhE, BELETH B, BRERE L TESR,
MERTURL, HBi X 2 MREER, BB &%
ET5H, BHICRWEERES %L, BE
DHEEFCRT 5EBECRIETHE T A
W, REOHEE E L UHERERES LI LR
a0, LTLETRTOEFAREDTILRL,
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Fig. 2 Metastasis to the left chest wall from hepatoma. (Case 9)

A, CT before embolization shows a large mass in the left chest wall. B, Left
internal thoracic arteriography demonstrated a marked neovascularity of the
tumor. C. Left subclavian arteriography revealed the lateral thoracic artery
(arrow) and the thoracodorsal artery (arrowhead) supplying the tumor. D, Left
7th intercostal arteriography also showed a vascular supply to the tumor. Note a
visualization of the anterior spinal artery (arrowheads). E. 3-French microcath-
eter (arrowheads) was advanced to the distal portion of the 7th intercostal artery
beyond the communication to the anterior spinal artery. Embolization was
performed without complication with Lipiodol emulsion, gelatin sponge, and
microcoils. The 5th and 6th intercostal arteries were also embolized. F, CT taken
eleven months after the embolization of all feeding arteries and subsequent
radiation therapy with hyperthermia. Lipiodol is seen as high density area in the
tumor as well as in the primary lesion of the liver, which was also treated by
embolization. Reduction of the tumor size is 63%.

!
o
I

I A ERERIB0%RIH E SR T VLB,
B, BOHRRE M oE AR, BT
BRI R O FEBLAGE 1, [EEMNSDER, WRE
ROBFEIART5THS EBI/BINA TS,
SEOFEFFIZ D, DBNCHHRER T KR
Gt RRHRIAEA T X h, BHROZ LRI, -
fofEG (FFlfaRE, Bias:, FORIRE, I
NEERTW,

EBEEER T 5 BilkERMTL, Feldman
BN X » THID TG S hie, LIk, EFIHIZL
{fawy, XEkE, Bk FMRER SO
hypervascular 7EBHEEFIC I\ T, EROME
*nz)a)s)-lm-’ W%ﬁ:&@&%s}gl), Eﬁ@ﬁid\3)5]6)10),
FMEE O H i |29 L O RLHE I T
Wh,
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ERMC X HBRBHRE, B TI60%2 5
100% & i X T 5238970 SEOFH, <« O
i, 1SEEFIF 14651 (93%) ICBRFEZIR H3FRD
bLh, BiFkERTH -

e N B is o, SCERTIE80% D EEF
i NRRD S hic &L DBEIN L Bl A
bhiehole b TH8EE CRHMER—ELTH
B, O —HBOREFPO % v CE BT ol
X A NEoREII AL, SEOMKE
t, FMEAIRE T - F10FERIF, 50% L L ofE/)
P35 B (50%), 25% Ll _150% F: i o fii s b 2 B
(20%) & BRI RE RIS LRI,

FRTE L BEHR OB T, coaxial mi-
crocatheter % i L U 3 & By iR o B SR AY 7
ERWE & L Tmicro-

H51%

catheterization % 17 \»,
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Fig. 3 Metastasis to the left ilium from hepatoma. (Case 12)

A, Postcontrast CT before embolization shows an enhanced mass in the left iliac
tuberosity, which had not responded to previous radiation therapy. B, Aortogra-
phy demonstrates a hypervascular mass supplied by two branches of the 4th
lumbar artery (curved arrows), three branches of superior gluteal artery
(arrows), and two branches of iliolumbar artery (arrowheads). Note a marked
tortuosity of the internal iliac artery. Previously placed hepatic intraarterial
infusion catheter is seen with a partial intimal dissection in the external iliac
artery. C. Postembolization aortogram shows complete occlusion of the feeding
arterial branches. Lipiodol emulsion, gelatin sponge, and 16 microcoils were used
for embolization. D, Postcontrast CT taken six months after the embolization.
Tumor is low density with a thick calcified rim. Reduction of the tumor size is
72%.

FHL 343 A250 (65)
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coil ZGHH LIciERIC B\ T, BEDE, EEMR
MR ESBRIRERIB O, XAERYE
T % microcoil ZHA L, EHOREEEIROEK
WelfxTLcfET LItk b, BRLE
BzERIE LR, B oMBIMTEOME S 7L,
B BEDRI BRI D EE L BRI,
PVA & 3ERINM: D ERYE TH 5 D5, clot recana-
lization'®% 4 U B FTHEME Y B B 1o, EHEARY72BA
FESHR %158 511E microcoil DHFANEHE L &
Bbhs,

SEAEBHFE X hufs coaxial microcatheter (%, 2
EBIR ORI 1) 5 BRI E O BRI ER AT
REREL L, » T —F L OBAEIE L - ER
IR O FIRITIER A e Tn o fe, fEFREE
B & EhTwiz, FHRBIKE 55T % hEEIRc
MLTh, BLRERMEHETTHZ LEMBTHET
25 -7,

EBHEERTERCNT S 0 X 5 Il RN
BiRERMOFIL & LT, BREDRED KBTS
AR TS RERCERELrThB L, B
ol RO 2 EEE S RL s T E
HrEnbiFbhns, i, ABEMEEL1~28
I CHEREIRA OBREATETH 5, BEHR
BERETCOHREOTRT S IEACHHAREREDCT
FREPNZ S FET, LDECIGUEDELETT S
ZEDTEETH A, Ehig, ERMT L mfs
B Ehaicd, BREROMHRBEELFTE
hEEZLNA, B SEOEFO—TIZKL
TERNRCMBERORE LAXRHFTHS
EERMERLT VA,

ERMBOGHHREL LT, HARBERED K
WEEFIC R IEER, ¥ fo R EGE R B ERA R
AT L, & hRERATRICERF T 5 RN
DB HEHEBIHTHEMERELBEHE LT
fTotcdboThHs, BROCIMEBIZRETOE
BRI b A0 S\ IR EGE R BU R X
hEELWEEZLRB,

4@, M—DEHEL LT, 1FICEEEES
BR% & Adriamycin-LPD OB, KW EERAE
RDI, REMTIXLPD XEMAHT 58
IRBICHT L Acd D EE L bh, ERWEOEA
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EBE BB X 3 5 BIRERRE

R LMEEREE »F—FLOMEBY X < S
L, BERTIEBRL BT ThiERE&ED & GHER
BFILTIRECTH B & Bbhi,

kb, RS, HcABRE BRI O
IbEFRECHIRERM ORI, Thi<v, ENEE
Ein L OMEZENEHECRE A LRI~ I
DFERE LT, ABEBHRAEOBRALICLY
T, B ARBRgRELEoOBEELFRATE
BT T 299 Hox OFEFITIY, EEHNR,
WEEER s & ook iR 2 0 L2 a3k
e BT LI iEFNIC B W T 20 X 5 Te & PHED
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TABEMEO LY BRICER LI L1 X
h, BEALS MRERCOATAERERE &R,
fEER e ofob D bEZ B,

#w W

&% I hypervascular 72 85 % ¢ 5 85 35 &
PEEEISER (18K E) 1w L CEIRZER AT %
TL, LUTFokkmzisi.

1, 156IF14Fhc R W TEREO BB B h, 4
Bl 3 Gl CHBEIER OWFE LR bhic,

2, 2floFEMATRr-ho i ie <, Uk
BEA CHERMEILHER I hi,

3. CT, MRI TfE/ R AFHE T EE T H - 721041
WFR\T, 50% LA EofEH 54, 25% L1 E50%
FKilh DfE/NE 2 BT bhic,

4, EWWHE L LT, Lipiodol emulsion, Poly-
vinylalcohol sponge, gelatin sponge 7z & % {if F
LIcfERl &, “hboERYE I % Tcoaxial
microcatheter & microcoil % i F§ L € %38 Bhik
D HERIRI T R & JE1T L 7 FEGI % Lol U 2o i
R BECBWTI YEERICHREIRD LI,

5. LlEX b, BHIRERA, %512 coaxial mi-
crocatheter & microcoil ZffF U 78BN E
1%, hypervascular B M B ERENES
T AERIEERETRL LE L bR,

ARILOBEE L1990 4 A, 490 B REFHHRFS
BaimihvwTHERLL.
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