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Mechanism of Lipiodol Accumulation and Retention
in Hepatic Tumors
—Analysis in Cases with Simple Lipiodol Injection-—

Osamu Matsui, Tsutomu Takashima, Masumi Kadoya,
Kiyohide Kitagawa, Jinichiroh Hirose, Tomiaki Kameyama
and Shuichi Choutou
Department of Radiology, Kanazawa University School of Medicine
Samon Miyata
Department of Radiology, Toyama Prefectural Central Hospital

Research Code No. : 514.1
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The purpose of this study is to verify the mechanism of Lipiodol retention in hepatic tumors.
A total of 25 cases with hepatic tumors including 20 with hepatocellular carcinoma, one with
cholangiocellular carcinoma, three with metastases from colon cancer and one with metastasis
from gastric cancer was subject to this study. They were divided into two groups, one with
Lipiodol injection only (Lip group) and the other with Lipiodol injection followed by transcatheter
arterial embolization (Lip-TAE group). We analyzed the findings of hepatic arteriography,
computed tomography scanned within five days following Lipiodol injection into the hepatic
artery, low-kilovoltage radiogram of 5mm slice of resected specimen and histological examina-
tion and compared them between the two groups. The results were as follows: (1) Lipiodol
injected into the hepatic artery accumulated in the hepatic tumors in proportion to their
vascularity, (2) Lipiodol was retained more than 30 to 250 days in the necrotic areas of the tumor
and liver parenchyma brought about after Lipiodol injection. (3) Lipiodol mostly disappeared
within 20 days from the non-necrotic areas of the tumor and liver parenchyma. Namely, Lipiodol
is distributed according to the vascularity of the organs or tumors and deposited for a long time
selectively in the necrotic areas brought about after Lipiodol injection. This nature of Lipiodol
is considered to be the same as those of other organic microemboli. Therefore, we oppose the
report that Lipiodol has a unique character to accumulate selectively in hepatic tumors.
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L&z

& Lipiodol ® (Lipiodol Ultrafluid,
ethylester of the fatty acid of poppy seed oil,
André-Gelbe Labolatory, France) ZFFEniRA 12
HEA RS &R RINCER BT T 2
Edh, I fRciAlaEo s & aich<
AVbhERERSESTWB, FOEFIZOWTIE
SEHY, WE LR UKE LN X » THBEFN
e Eh#EEhTE Y, wiFhb Lipiodol
(LLF Lip) $hE o i X 5 BB S GRIRE)
CIBbDEEWEhTHE, LHLERSED
BHELIBRREIC ST o, Fio, B0
Wb Lip 0Bt el 2t Licd obe
&R 3ERMT (transcatheter arterial emboliza-
tion, TAE) #fifRiLzd 02 TthHh, hbod
Lip #Hnc x4 5 8 IER Ih T,

Fxx Lip BHMBEATRLT L EMChT
BERAEREZA LSRRV E I BRRBRIEEL Y
“Lip O3 5 EEHME" & v 5 BEac g
% - 7z, £ 2T, Lip BIhENIFHEE « o i %
BWTPBRShAFEMAL NS E L T Lip OFF
FENENRR CRIMETEF o> X E#{E & ok
FHlicoTHET S,

MHRRUHFE

Lipiodol 8k X » B #E « DM % 3
WTHIBRD B\ kIR S o BFRE2S G R & L
fo. PFREAT#IBESE (hepatocellular carcinoma,
HCOC) 2041, RREHukRE 141, KBEFER 34
EOBERERE 14chs, BEOKE JITHELK
£1~11.5cm T 4 FIL S~ TESem LT
BTz, 2561 17HE Lip B EF (Lip Hid
BE)T, 2¥hci Lip & Adriamycin 30mg DEF
LichbDO&EAL, D 6 flici Lip & Adriamy-
cin 30mg DR &% % I A f# gelatin sponge #il K-
=€ TAE (Lip-TAE#) #MfTL7. 7ok, 23
Flvk Lip $hEFEH 7 HB80H olIc IR S h, &
b2l (Fhd HCO BThTFRI1208HKR UV
BOHBIEIRE T 5,

PlEdwge LT FomidxiTok, Tib
H, Lip OFFEAPIHIEREEF oW THEN T
B CElREMIRYS & Lip SHEFEEH O comput-

(10)

FF#EPY Lipiodol fFRFHE

ed tomography (CT) & (&## 5 B IR ciil
Infcbo) RHEL, 0BG S LHL
fz. 7z, Lip OSSR RIEHEF 2851+ 5 8
#YC, Lip OB TAEE O A LB b TR
CoWTEHFOEEOEEE X »5mm E 2 5
AR(ER LI, ThilBik X Hcl¥s R—mE
DOEGHABEA L FR LWELER L, 250
A EEh 5 FEEMCBIT S Lip 0 iz
DT hRABFIEN L., FloohbizonT
Lip B8¥ & Lip- TAE fF& bE L7z,

Lip O BhTE (338 % D Bk &S TR i R Rz
MiTL, B OKE SE L Tl~Tml (5E#3.5
ml) EHFFENRE D EA LR, Lip O Ak
i -T, &%) infusion hepatic angiography
(IHA) 1T L 7=, CT it GE8800 X-2%{#FH L,
A% v VEREM. 88, 25 4 AlElem, lem A # +
vEETHAT L, #E X {5 Softex Type
CBMW CHd¥ L, ##Fa#sd 13 Hematoxylin-
Eosin (HE) #:fhT1iT -7z,

w R

1) Lip FFEAMEISEEERF 0%

IHA kT2 BEERRG L LpBHEEED
CT & (Fith CT) 2 b8 Uiz, #&5E% Table 11
=T, IHA CTREAE S L &b ieh o e 4 FlILIEE
HERRAE 1 41, KSR 2 il o HCC 14T,
WTFRSEHCT TRAEE L DI H 5\ R
ZOLipEMERLDIEDARTH -7 (Fig.

Table 1 Correlation between staining on arterio-
graphy and Lipiodol accumulation on CT scan-
ned with in 5 days after intraarterial injection.
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Grade of staining Grade of Lipiodol accumulation

(=): no (I): less than the surrounding Iiver
(+): faint (II): the samz as the surrounding |iver
(+): definite (I): more than the surrounding |iver

@ : cholangiocel lular carcinoma
@ : metastatic carcinoma
O : hepatocel lular carcinoma
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Fig. 1

ic

Cholangiocellular carcinoma.

Infusion hepatic angiography with digital subtraction angiography showed faint tumor staining
(a, arrow). CT 5 days after the injection of 3ml of Lipiodol into proper hepatic artery dernon-
strated no definite accumulation of Lipiodol in the tumor (b, arrow). Resected specimen revealed
a cholangiocellular carcinoma (4 X 25mm) with abundant scirrhous stroma (c, arrow).

D. HCC ® 1 flix AR 1lem o /NES T WHO
#ML#5 8 T ik trabecular type iIC 588 X hoi-,
THA TIRWVWBEREE 2 L D1 b 0 kBB E
B1HE HCC 2HITH - e EEZE TIREKCT
TWIhh B L Y iEBIBE 72 Lip 0 £5 8
ALDdbiie, IHA CHERABEEO L D LR
72 HCC 176l & BIEFFES 1 flcivFh b EE
CT CTHIB7s Lip %W v % & » bhic (Fig. 2,
3, ), LlEoZ L, E#HCT 2 IHA I hiKH#
BT AEECh s e b oD, TR
IFSELIHBI L7, 7o, HCC 204 o k58 D
PR trabecular type 124, pseudoglandular
type 2 ffl, compact type 2 fl, trabecular+com-

FEFI62FE11 A25H

(11)

pact type 1, trabecular+scirrhous type 1
%, trabecular+ preudoglandular type 1 %% o
T (GELIEFETHILE X 0 LK IS )
2bD) 16 THote, ThbOHGSEE HE
BERORE OMIC BB 2487 L B 70 »
e,

(2) Lip FrEREHH#EF R

E# CT THEF 24 i2iEy— iz Lip o R
ISR R A L DI 19RO S & L,
PYERI Lip BEshR¥ (1361, +<C HCC) & U* Lip-
TAE B 6 il (HCC 56, BEHER 14D ©b
5,

Table 21z Lip BB & 1 2 B2 EE A5mm
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Fig. 2 Hepatocellular carcinoma
Infusion hepatic angiography showed a definite tumor staining about 2cm in diameter with
multiple poolings in it (a, arrow). CT 9 days after the injection of 4ml of Lipiodol into proper
hepatic artery without transcatheter arterial embolization demonstrated dense deposition of
Lipiodol in the tumor (b, arrow) and surrounding liver (b, arrowheads). Surgery was done 10
days after the angiography. Low-kilovoltage radiogram of a 5mm slice of the resected specimen
showed spotty accumulation of Lipiodol in the tumor (¢, arrow) and surrounding liver paren-
chyma (c, arrowhead). Microscopic examination revealed trabecular type of hepatocellular

carcinoma without necrosis (d).

A7 A ABERX G & EBITR & OBE R K
Kt/R~7. Lip BiE#EER T cOMEDOEWIFIC
EFIDRLTH S, BE X §E T Lip OFFFE
AERIEELFRNICR LD Hh, Smm A7 A
A TIRAROER (spotty accumulation) & #RiK

(12)

BB B ER (massive accumulation) 12
FAIcxo, Lip 128 MR & hic 4
FC i iERE 4412 spotty accumulation #37x & 3
bhic (Fig. 2) owexL, M4ALBIEKRI A
BT OEBITRETRA L, 20A #i %

AAEREE H478E #HLUF



Fig. 3 Hepatocellular carcinoma

CT 3 days after the injection of 3ml of Lipiodol into proper hepatic artery without transcatheter
arterial embolization showed dense accumulation of Lipiodol in the tumor (a, arrow). CT 25
days after the injection of Lipiodol demonstrated ro retention of Lipiodol in the tumor (b,
arrow). Surgery was done 30 days after the angiography and revealed tumor about 3.5¢m in the
largest diameter (c, arrow). Low-kilovoltage radiogram of a 5mm slice of the resected specimen
also demonstrated no retention of Lipiodol. Microscopic examination revealed trabecular type
of hepatocellular carcinoma without necrosis (d, arrows).

ShiHITRBEA LR EDBRIWEICS -
7= (Fig. 3). —7, massive accumulation (%10
H LA 0Bk i 1 B2 BR\ TS0 58 E
WE—F L., FonERI20BLEE» Ao
bico>TER LI (Fig. 4, ThbbEEnIEE
FEEBA L Lip X208 gl BT 5 EMm I
Holeoimt L, BIESIIci Lip 3 8» Bttt
DiZds Lic, 83830 Lip e R O%E
ER X BB X 2BE TR, IR T 57
MEwcEL, I ERCERETH - (Fig

BRFI624E11 258

(13)

2, 4), 7o, Lip BMBE1360 6 i P w5
FErFEFREEh (Lip 0ERE O 7o\ WEEFEL L Lip B
BLURTE D FEELLDEE LR LY, 5
L 14 (Table 2, case No. 12, Fig. 4) %z
BEEBIEL LR LD LR, Lo 5 FTrBsER
RESHCBAEE IR ED ST,

Lip- TAEBTix Table 3o Z &<, 65
PNCIZIETEABEIE DR & B b, Lip 8
— 3 L T B % 7z massive accurnulation # 7% L
7o, EERHE L AL Eicdots o THBIZ 4 &
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Table 2 Comparison between the findings of low-
kilovoltage radiogram and histological examina-
tion in the group of Lipiodol injection without
TAE.

Largest  Dose of period” Low-
Case No. diameter Lipiedol kilovoltage Histology
(cm) (ml) (days) radiopran
1. YK 2 1 7 @ O
2. KY 2 4 10 @ O
3. KK 5] 5 10 @ O
4, SF 5 3 12 @ @
™ (™
5. PS 5 2 14 %} U
6. MO 11.5 2 15 @ O
7. KK 3 2 19 Q O
8. 85Y a 2 20 @ @
9. YK 1 3 21 O O
n.se 4 4 26 @ O
7N
1. HS 3 3 30 O U
2. KY 3.5 6.5 64 . .
11K 13 3 80 @ @
. Low-kilovoltage é@ . spotty . . massive
radiogram " accumulation " accumulation
= Histology () :viable area . : NECrosis

« TAE: transcatheler enbolization with gelatin sponge.
+ Denser accumulation of Lipiodol in the tumor than in the surrounding

liver was seen on CT performed within 5 days after Lipiodel injection

inall cases.
«+ days between Lipiodol injection and hepatic resection.

B b,

T IR R E OBEAR DE D 7 1861 % %
S+ LT LipoE#iconwTia Li-, AR
Lip B4 134 Lip- TAE B 5 ltHh 5. Table 4
Wx OfER%ZRT, Lip BEHI5H LIk &
i 8 Hisp 4 B (50%) ICHFREPER L EEX
BETHEDBRI, TR RBATEY I spotty
accumulation & LT btz (Fig. 2), FEEEL
FFSRE 230 B LI o GIER B C Lip D55 D B %
bhcbok 2w, wFhidlipTAERT
Hotz, 5H 1PITRSOIFEEEIENED bR

(14)
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Table 3 Comparison between the findings of low-
kilovoltage radiogram and histological examina-
tion in the group of Lipiodol injection followed
by TAE.

Largest  Dose of Fericd® Low-
Case No. diameter Lipiodol kilovoltage Histology
(n) (@) (days) edioram
1. T™M T 5 12 @a 1‘.
2. YN 6 4 31 " \"
3. ¥YM 3 3 35 w" |‘.
4. SM 6 5 39 " 1‘.
5. KU 2 3 120 \" {"
6.7M 3 3 250 Q) 1@)
_ Low-kilovol tage @  spotty ‘.  massive
radiogram *atcumulation " accumulation
« Histology O sviable area ‘. D Necrosis
« TAE: transcatheter embelization with gelatin sponge.

« Denser accumulation of Lipiodol in the tumor than in the surrounding
liver was seen on CT scanned within § days after Lipiodol injection
inall cases.

« = days between Lipiodol injection and hepatic resection.

Table 4 Correlation between Lipiodol retention
in liver parenchyma and the periods after
Lipiodol injection.

%60 b0 |

(+) 6  ee
(=) 1000000 O | oee
T2 3 4 5w

(Period between Lipiodol injection and hepatic resection)

(+1} : spotty Lipiodol retention was seen on low Kilo-voltage radiogram.
(=) : no Lipiodol retention was seen on low kilo-voltage radiogram,

O Lipiodol injection without TAE

@ : Lipiodol injection followed by TAE

TAE: Transcatheter embolization with gelatin sponge.

= (Fig. 5).
B

Lip O FFEIRFEA G X 5 FHE~D £/ 111979
FEFRE SN L - TROCEE X hi. 08k, &
Foick > CtEiEAOEA L LToF A%
DG Eh, SEFBCTAENRBIES L
TIEL HBITEh T30, R, BE#EO CT
B a0 BRI AEBEIZOVWT
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Fig. 4 IHepatocellular carcinoma

Infusion hepatic angiography showed tumor staining (a, arrow). CT 60 days after the injection
of 5ml of Lipiodol into proper hepatic artery without transcatheter arterial embolization
demonstrated dense retention of Lipiodol in the tumor (b, arrow). Surgery was done 64 days
after the angiography and low-kilovoltage radiogram of a 5mm slice of the resected specimen
revealed massive accumulation of Lipiodol in the tumor (¢, arrow). Microscopic examination
verified almost complete coagulation necrosis of the tumor and the diagnosis of trabecular type
of hepatocellular carcinoma was made according to the residual vial portion (d, arrows).

H<OMENRDH Y, F & LT HCC ofigiwis
ELTESHITERTVE2Y, 21T, hbo
BFHE D M & ¥l 3513 % B P43 Lip fh4 o
"R BB\ ik “EEBERET Ik 5D
EFBERTWAHY, = “[EEEIRME" 1o
THOIES H %\ XEF M D Lip B bihe
DR FEHAROKER) X Bb0 LB L, b
BOYSRBROMELITo T 5, LosLiss,
SR ETD Lip OFFFEREHIC B3 5 #3412 Lip
EHUREHI OB AW D EAGIV B 5 i3 Lip B
% TAE %Ot T LicflPProlEschy,

FEFI624£11 A 25H

(15)

ZhbHO Lip B kI 2 BBz T EE
ShTuwigw, Ficdbh, Lip DG4 2 1@
BBIRE™ %R0 % 124 Lip BMBEglic i1
% Lip OB)EH KA T5Z LM ETH B,
SEIDOMETTIX, Lip ®FFEHC 3513 % 1)1 £ 5%
BRSO W RS & X AHBIT B & & A5 A
Eigotz, Ticdb, Lip KD vascular-
ity IS U CHBL S hAERTT 5, Lip 2% M # 0iF
Bk W ARICERT 5 2 LAE LY, K90
BECHRBETH B, —FH, WH S HCC ®
compact type CIXEMRES AR il 3w
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Fig. 5 Retention of Lipiodol on necrotic liver parenchyma
CT 35 days after the injection of 3ml of Lipiodol with transcatheter arterial embolization for
hepatocellular carcinoma showed wedge-shaped Lipiodol retention (a, arrow). Autopsy was
done 120 days after the angiography and low-kilovoltage radiogram also revealed wedge-shaped
area of spotty Lipiodol accumulation (b, arrows) at the same site as shown in a. On histological
examination, this area was verified to be necrotic liver parenchyma (c, arrows) according to the

existence of Glisson’s sheaths (d).

iz d bbb Lip DEFEED oo b
LTWwa, LinLichin, fHoMmETIRER
DRBER X S kB Lip DFE L OLETH D,
BEEHEOEFRRICOVTORLHE TR, Fx
DA B O#E T compact type B OHIT HE
# CT TR WEIER A Db, —7, Lip O
RS AR b LB Tl in b - o JRE A
R KBS SR A310 B LAA O YIBRE A Bk
X #&TH Lip 0B RER/LED T, wThd
BHEMBECEALCERBR TS -, Thbld, B
BiREFGCLEERRAEYHRECLELVZM

(16)

HEE =, Yumoto H¥b FHOHELT-TW
5, Pboght, Lip OWEERE IS O vas-
cularity L HHBIT A EE 2 Hh %, LipoZ ok
DEMEE PR 5 oo, BB
ML O TS bt Lip BIMEEMA R &
LTHEt LickER, Lip (QESFEHERM L h i
0AFIHRTHEBTSZ LWL E RS, —T,
FEREEATEE O EH K50 % DI TIS HATE £ T
I b, YEHA L Lip 0B ETHIE,
BFiE & JERE T EE <o Lip DEHH 5\ 13K
MiciikER VS0 EE X bk, K208 L,
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i1 AL EoBER 7 Lip o5 #f 5 8 i
AN SRS bhic, Thobb, A
LizLipoRHEH X LipKABcERI L
HBIHLB—2OERELEREE 2 bhic, TAE
BtRAICIAH IR EIE D b, RS Lip @
B RERESL ORI Eb DD E R E
T5CTHAD. 1HITIED%H Lip DBHENEG
TIRIFTLEIL,L A6 hic/ MR FEL
2N, AFICiEE4L & Lip 0B ELER
R bht (Fig. 4), A Lip ic  #/)Ekd
BHLLTOERDE, DD, ¥ Lip oRER
PEABRCEREINICERICLZ2b0THE L
FRTHf E V25, Fi Lip TAER® 14T
FFEEEETIC Lipo 1 5 AL Lo s
Bhbhic(Fig. 5) &b DHEEXTHTH D
DEEZLND, RROFEEEFLR coORME
WRITELNC > ThEME S h, FRUTHYY
EERMICFFEE BT Lip DR IERH 2 D
TeERELTW5, ik, SEIOKE TR, B
iz S massive accumulation 73328 &
wfeds, Lip Bimf & Lip- TAE BHo#ER LT
vascularity I3 KZE A oo, Lichio T, BT
#-Cco Lip o & BRI 0 M/ e X 2w
FKARLE 2 bhic,

SHOY, @ELIRVOKALYSSEOHRA D
BAE & FH% I Lip o R EE IS B E 2R D
bLhic &L TS, L LA SIEEIER
b BRI EET B v S BBl v, 3k
bb, fHoME Lip BIFEEOFRICKT
DUMEF OV ToREN e <, YIREAEE
X#BH5 IUBRERMO CT & L &0t
R EhTWb0LTHSH, ERELTLipD
KE LB ROMAEBE DO A GEFH S h, Lip
DEBOED LI\ WIEFEF I 1T % Lip D
B oWt HoEH S Twiwy, £oics
W LlipiRHlicBER T c k- CTHEICE
ERBERIND EOBRI—BE LT W
BV U Lighih, SEoFK « o Lip BhdhE
Bl B 8E 05, L A#ic Lip 38hE#
ER I Wi BRI RER T2 L2 550
FMTHBELELIB,

FRFI624E11 A 25
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HA3SEORFLY, D FHRCEASH
7= Lip 13JF§#E o> vascularity 125 U T 4 ECETE 3
%, (2) BEHCER S B30 8 =&
P+ 5, 3 BEEFFEBIEML S XEAHE
20~30HETHR ¥ itk L, FFEEH»BIZ15H
HIBTHAT 52, HEREDERYERE T h
TR ORI R 5 Lo 2 ik
Vs, (4) TAER X » THER S h - JEEMTFRH
DEIETIC b ELER TS, TR 2B, Gel-
atin sponge » 4 BIFTEMEFNCEE TS Z &
BELRTE YY), FEROFTRIEEYOM/E
BB BT ARk EEZ SRS, Tihib,
Lip T34 200 7o “EE BN S 5 \ LRI 1
vt Ex %, Lipi CT THEAMCHEIIZ L &
2B DDt oM ERYE L LR AR
HEREETHb DO LBRKFHEIh T3 EELS
s,

LA ko R & Lip o FriE 0 2 & Iz s 17
LA LHEE TS 0TI, L Linnis,
TAE JEOF F #1 T O S WiRUM & =, 5 5l
HloHE g UThof N ERyE - TR GR
EREAE TS ETHIRRACAEMEET b0
ThHb.
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Lipiodol HhEhiE#5E « Bl % 3\ T EEk
ShicFHEOERT R, YIERIRAER X 77 R
UL R& 24T L, Lipiodol o FFHEPIfH
BR o THRT L,

Lipiodol I3§§ 8 @ vascularity 1< 4 L -C 4 Fd
EFL, FABCERI L EER308 U &
PEmd s, EuIERYBL. Thhbb,
Lipiodol i24%4 @ “[EHEEIRMEH 5\ 3B
v eELbhi, .

FPFRICE iek & F Ui SRAEE—AE ORSE
E#E) BLE7 A —7, AEHEHE RS R
HREEHE CREREAHS) oL BB L T,

A CF N TR AR SRl il i R e

X
1D SERN, ME 1 BUF=S, i RS
OFEHRE i) v A EFEEH ) A P L
Wbt o FHEA A = v 2 20FBIRAE S &
= OERIRRUE, 55 & {3k, 91 2005-—2015, 1982
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