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Abstract

To establish a standard treatment in interventional radiology, adequately high-level evidence
established by the scientifically robust clinical trials are mandatory. Interventional radiologists play an
important role not only in accomplishing clinical trials with existing methodology, but also in
developing a new methodology corresponding to the characteristics of interventional procedures.

l Key words ‘ Clinical trial, randomized controlled trial, interventional radiology
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Porous Gelatin Particles for Hepatic Arterial Embolization; Investigation of the Size Distribution and Fragmentation
before and after Microcatheter Passage: Keigo Osuga™', Hiroshi Anai**, Masahide Takahashi*®, Shiro Miyayama**, Ta-
kuji Yarnagami™®, Miyuki Sone*® and Hironobu Nakamura®' (*'Dept. of Diagnostic and Interventional Radiology, Osaka
University Graduate School of Medicine, **Dept. of Radiology, Nara Medical University, **Dept. of Diagnostic Radiolo-
gy, National Cancer Center Hospital, **Dept. of Diagnostic Radiology, Fukuiken Saiseikai Hospital, **Dept. of Radiolo-
gy, Graduate School of Medical Science, Kyoto Prefectural University of Medicine, **Dept. of Radiology, Iwate Medical
University)
Summary

Liver abscess formation has been recently concerned after hepatic arterial embolization using porous gelatin parti-
cles (Gelpart*) (GP), and inhomageneous particies size or fragmentation of GP may partly contribute to this complica-
tion. The purpose of this study was to investigate the size distribution and incidence of fragments of GP before and
after microcatheter passage. | mm- and 2 mm-GP were injected into three microcatheters with different inner-diame-
ters by three interventional radiologists. The particles were stained with methylene blue dye, and the longer- and
shorter-particle diameters were measured by a digital microscope. The particles less than 300 um and 600 «m in lon-
ger-diameter was defined as fragment for | mm- and 2 mm-GP, respectively. Diameter of GP showed a wide bimadal
distribution by fragments and non-fragment particles. The change of mean particle diameter ranged within 10%, and
the ratio of shorter- to longer-particle diameter remained similarly at 0. 75. The incidence of fragments was approxi-
mately 10% and 5% before microcatheter passage and increased by gne-two times and two-five times after microcath-
eter passage for 1 mm- and 2 mm-GP, respectively. In conclusion, GP were ununiform in particle size distribution and
contained fragments. GP did not change in shape significantly after microcatheter passage, however, 2 mm-GP was
more prone to fragmentation than 1 mm-GP. Key words: Embolic agent, Porous gelatin particle, Size, Mccrocatheter
(Received Jun. 25, 2008/ Accepted Aug. 25, 2008)
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Ty ATHREL. BiH OB LE 2N TFEONTF
TH, BRTHLPISEENLHA LBETEL L0
WihELTHolo T, 20BOUARRIIBIZFY S

wH

g - T T
1 HFEOEHM (MC-A. 1 mm#)
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e

HE®

439

V4 0Ra-TORIBERE LT, 50 um ki
FIEEHEL Twievy, BIR 2B IEHIRREFICO0nT,
WEHRORRE S8 BIUVER/EELOE L DY
EOBICOWTHERHL, YV FOtRELXT-
AN

L% £

BEEWBRONEML, W EIENAR T AR5
W2lESAFEERLE: (R2), SEH0o8NFOEE
12, 1 mm BT 0.8~1.2 mm O 53.0~59.8%,
0.8mm X & 12 27.4~40.9%, 1.2mm B I 6.1~
12.8%, 2mm B Cik 1.8~2.2mm O # B 2 10.4~
25.0%. 1.8mm ki 68.4~87.7%, 2.2mm #i2
1.9~7.4% DRFH K4 54 Lize —F, HBBHBOEE
i&, 1mm ATt 0.8~1.2 mm DHEEIC 52.7~54.1%,
0.8 mm K1 36.4~38.3%. 1.2 mm #BiZ 9.0~9.7%,
2mm H Tit 1.8~2.2mm OB 9.2~20.0%, 1.8
mm R 76.1~89.4%. 2.2 mm BIC 1.4~4.1% DR
FhELFHLE (EL 2,

BERROHFEOEICOVTI, EHFRTFOBE
BAiEORE, S8 AE/REROFHECHBL:.
b &P MC-A Tid, Ilmm KL, 2mmALe i
EEEARERCHML, SE/EERFEEICRD

0588
L JF-1

e s e s e

1S (mm)

avA 72 F—-F VAN EONEST (MC-A. 1 mm R HE)
w47 ahF—F VBRI ONESM (MC-A, 2mm & H1E)
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Fl 4707 F-FVEBRBONTRLMHHEE (I mmi)
<4{s0 SEB WE OB FEOBRBLHE (%) JERFH N T OEIGH F13 _
- . . | PR . : . 91 /B4R
AF—FN |- #% EHE (%) | 0.8 mm Kih :0.8~1.2mm : 1.2mm & | BE (mm) | F& (nm) RE/RE
MC-a | AR 181 | 26 (4.4 | 74 (40.9) {96 (53.00§ 11 (6.1) 120 | 0.92 0.78
WA | 820 | 126 (15.4) | 314 (38.3) i 432 (52.7)} 74 (9.0) 1.27* ¢ 0.98 0.74°
MC-B AT | 433 | 39 (9.0)| 157 (36.3) 244 (56.4)} 32 (7.4) 127§ 091 - 0.73
B | 1,007 | 175 (17.2) | 369 (36.3) | 549 (54.0): 99 (9.7) 129 {1 0.96° 0.75*
ve-c | EEE | 493 | 52 (10.5) | 135 (27.4) {295 (50.8) | 63 (12.8) 132 i 0.9 0.76
A% | 1,013 | 116 (11.5) | 369 (36.4) i 548 (54.1) i 96 (9.5) 1.25° i 0.93* 0.76
*. p<0.05
K2 420 F—FrABNBEONTFERLENEE CQmmi)
&3 OBBEBE (% E OFRFB
7_4 73:: ) - MH‘E@& ﬁ& BEEH (‘ ) BB R ELF ' TN TE -
AF—FNV W& EHE (%) |1.8mmEi# 1.8~2.2mm; 2.2mm & | B (mm) | Z& (mm)
Mc-a | EEM | 21 7 (3.3)| 185 (87.7) 22 (0.4} 4 (1.9 197 | 1.46 0.75
WB%| 369 | 68 (18.4)| 330 (89.4): 34 (9.2)F 5 (1.4) 211° | 1.49 0.72*
Mc-p |EEE| 186 | 11 @1 93684 3B (4310 74| 23 | 170 0.73
A% | 300 | 78 (20.0)| 313 (80.3) ! 61 (15.6) 16 (4.1) 2.14° | 1.8 0.75
vo-c | Eam| 28 | 12 (48| 174 (0.2) i 62(5.0i 12 (4.8)] -2.24 | 1.67 0.75
BB | 401 | 43 (10.7) | 305 (76.1) i 80 (20.0) ! 16 (4.0) 2.18 i 1.60° 0.74
*:p<0.05

L7z MC-B TIIEE/BEELIX 1mm, 2mm & dITE
BERTRALETH o2, BEMNETHOEE, GET
OFELE Ilmm#, 2mm B THOBEMEERL I, MC-
CTRImmH, 2mmHEE LICEEL S UEREMEL
Liz?t, EE/ERRIGEBNBTELLEd»ok (B
1. 2)e

AF—-FNVEBHNOMKFOHEER, 1mmi 9.0~
14.4%, 2 mm % 3.3~8.1%, @B, 1 mm 4 11.5~
17.2%. 2 mm & 10.7~20.0% T o 20 EBEOKH
DA OBEBINCHT B 101, 1 mm BT MC-A 107%,
MC-B 191% & & 1* MC-C 110%, 2mm £ T MC-A
558%, MC-B 247%3 & U MC-C 223% T o 7= (K1,
2)e

mn s %

RIEH VELEBT, GPI TACEIBITA VR
TVERHBELTERL2DH %, GPEETMTT
WCEELISRTAITVETEHEEATWSDT, BEO
I Y= 1RO GS ZEBET TRETT2LEA v,
FlmmAle 2mmEO2HEENHY, LBRELT
BT BTRE R oTVE, —7F, HEOENERL
GS L BN TFHHVRFCIRLZ LD, FHshlw
FI{ERZFI SR TWEELH S, B, GP LAV
TACE I FRBOBEI BT RESRLEORE S
TRBENELZ ETRESN, REIXTCLEELFER

R LTSS GRERE) | 268mEhs, [Filss
DFEEIZE, BLOBRBEERCHRAEN - Bk 0
HICHELTBY, —HICELYE L ORRNFEISHE
WTERVA, GP DR TESH LI CEE WL
blahTwd, EITHRHNETH, GPORI 0P
F=F VBB BIIHFEOBLBLIUHAOR .
EHEICOWT, TACE OBAFRE 2 IVREMEC
L OREEL 20

GPRFEZ ImmiE, 2mmitdefrub>—
FAOHEEICL 6, W EIEITRHT & CIRE v 2 68
BHHERLE (B2 N4 TVHLWMYH LI GP R
FOEELE L BES OMECIE, 1 mm i 0.8~
1.2mm {2 68.8%. 0.8 mm BLFIC 22.5%, 1.2mm LA
L8 8%DRFHAAHL, 2mmAix1.8~2.2mm i
17.2%, 1.8 mm AT IZ 81.9%, 2.2 mm LRI 0.9%4¢
AHWLTBY, RERICBIAT/ I/ 0sF—F 088
HORFEOSHIIZDBERL, BREOHZEREW
25",

24 rahF—-FNEBHEBRONTFEOEE, BRE,
& BIUAHEORICLoTHRI L. v42 0%
F—FNEABIEHENL 0, HEFEELHEGS
LEFBRLTYA (B3 1mm it MC-C #:iB:B%
i, 2mm i MC-BB LU MC-C 2 BRZ#ICERD
BV EENM/MERER U IS, 1 mm #E MC-
ABXUMC-B 288412, 2mm ik MC-A 2848
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%, RESLZVIEEPFECHAL, HICAZES
BLMVMC-A # @B, 1mmE, 2mmBEE L E
WABICEER, SRAFMIEERSNBLICERBL
b OMEBKICTEREAENTT 5o LTSS
o I27EL, FEEZEOFE I »IPDLY, EHEOE
BOWTFhoBa L RE FELLICW%ERLZLOT
v, $h, EROBELL2IEE/RELOELD
—HEEEFTLLEBVE, WThoBE L BBNET
0.75 8 ERoTWwA, F¥¥ VT4 r/uRa—77T
DOBRBEIBVWTH, BBHBRTCPOELVWERIE
WBRCEEPol, LEPFoTHHADERY» G, <4
yOAF—FVBEBRTRICGPIIFLALEELTYE:
wegFEtireohs,

HEOREEEICOWTI, W8T lmm HH
10%ATEH LT 2mm BT 5% RIE L LR
Abhed, BBEG2mmHTEBRO 2~5HFUE
WA AL 7z 1HIC, RIAEOM MC-A EB%
IIEINEE 553% L BWEEZ R L72e 1 mm RICHATH
FEOKENW2ImmB TR, v/ 70bF—F %288
THRICHLAINIPEEIKRE, HRABELRTW
LOLEZOLND,

KRB THRESN YL 7 ahF—F L EBEO GP
ORTFER, EROMEOERLAVERRL TS
L MR ER TRV, BATERLTWAY—%
P RECRETHE 2RI T, —RICB4 ORTFH%
FRICHEBT A UARMCERBLTNE S ERT 52, K
ROBYVEZ VT VIA—NVEFEMPIATIUN - ¥S
F T & in vive CHEILZEBRTIX, WE0IEHIN
IESEEFEL, LU RMELALEERLIEV I i
HHBY, ~H, GP IEENORRET & D L FEE
Thh, MATOESEEFEHGELE) ILLRBEER
THEY, HFRLERNTEIBELLVWTHEE LD S,
Sl LHKERTIR, GPR~YA47usF—FNEB
BILERNAMONTELERTHEAICERSNAE S
EFHLAICED, ERVHAOHEEICELTGP OR
BOFENMTEERL T L nEBbha, AREBRTE
Ll GP DRENER, RLEIFEREMBELT
BZHMETHIUEDGSHAFICLHLIBELBTI LD

B3 ~47047—7VEA (@), AR (b) BLUEAR (o)
OF (MC-A. 2 mm §)

EFHENS, BRYLZEERORBBICRL THFOX
EXRBEREENEDLIICHEETLION, F-GSH
Fr& GPLERLENHZIEDIR, TOERLEDT
HEICHBIRMT 2L ENH D, GP REORFEICKE
HEDERBLNZLOD, EHREDFAZEIKEVGS
HME EHERTFEOBERHHLERMTHY, in
vivo TOER LRV PERBHFOWE, BLXUGPHEA
DB LERI Y FRA YV FOBRBENSHEORETDH
%,

#wOn

GP i~ A4 70hF—F VABMICHVCRFEICE
LoD, HMAMBELTWS, v/ 27ah5F—F
WARBEO GP HTFORERIZIZE A LR A, BF
ORMARDONE, I 2mm B ERENH VL 7
BAF—FMICEBSEE LA ORERTIEL (14
M 5. ZRERTE LN GP OREHEIITERD GS
MAEICLH2BERETIO0EBbh3,

RN REHERORBICKR L TR OA & S 0REH
BEREDLSIICBET DN, TGSHMNE GP O
FHEPHALOREREICERELEND 0TI,
FOERELEOTHEICHBIRETHIULEED B,
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