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¥ RO OX 4 Embolic effects of superabsorbent polymer microspheres in rabbit

renal model : comparison with tris—acryl gelatin microspheres and
polyviny| alcohol
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(E#J) Purpose

Polyvinyl alcohol (PVA) has been the most commonly used particulate embolic agent for transcatheter
embolization. Although it has been associated with the clinical success, drawbacks have been reported with its
use such as unpredictable proximal vessel occlusion and microcatheter blockage. Many different microspheres
have been developed to overcome the drawbacks of PVA. Tris-acryl gelatin microspheres (EM) is the most
commonly used microspheres in clinical applications. -
We have developed a spherical embolic agent, superabsorbent polymer microsphere (SAP-MS), which is non'toxié
solid microsphere composed of sodium acrylate and vinyl alcohol copolymer and has the property of absorbing
fluids and swelling within several minutes. The swollen particle is soft and compressible with maintaining the
spherical shape. The aim of this study to describe the radiologic and histologic characteristic of SAP-MS in
comparison with PVA particles as a conventional agent and tris-acryl gelatin microsphere as a current spherical

agent in rabbit renal model.

(FiE7e & ONC K] Matetials & Results

Materials and Methods ' The right kidney of nine rabbits were embolized with the given agents ; PVA (180-300
pm) (n=3), EM (100-300 1z m) (n=3), and SAP-MS (106-150 u m) (n=3). Each embolic agent was injected
slowly through a microcatheter placed into the renal artery until the blood flow cessation under fluoroscopy.
The embolized kidneys were evaluated immediately after the embolization by angiography. One week later, the
angiograms were performed followed by dissecting of the kidneys for the histological examinations with light

microscope. Two stains were used ; Hematoxylin-eosin as a basic dye for cellular components and elastica-van
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Gieson to outline the arterial elastic fibers. The distribution pattern, the shape and appearance, and the
associated perivascular reaction for each embolic agent were evaluated. For microspheres, ten peripheral
occlusion points were randomly selected for each kidney section to compare the particle size range of EM and
SAP-MS in the vessel lumen using the short-axis diameter of the particles.

Angiographic results : All embolizations were successfully performed in all groups. Immediate angiograms
showed opacified renal hilum with homogenous parenchymal staining in the kidneys embolized with PVA while
faint patchy staining inhomogenous parenchymal staining were seen with both mirospheres EM and SAP-MS.
All one-week follow-up angiograms showed complete occlusion of the main renal artery without recanalization or
parenchymal visualization regardless of the embolic agents.

Histologic results : The renal artery occlusion and prominent coagulative necrosis was confirmed regardless of
agents. PVA aggregated in the proximal vessels with tiny fragments migrated into glomeruli. Both EM and
SAP-MS traveled distally up to interlobular artery level, and a single particle achieved the cross-sectional vessel
occlusion. SAP-MS was markedly swollen, deformed, and conformed to the vessel lumen compared with
constantly spherical EM. No perivascular reactions were seen around the microspheres in the cortex with
complete infarction, while mild reaction was seen in the cortex with incomplete infarction for both microspheres.

The internal elastic membrane was variably changed depending on the reaction towards the particles.

(##E) Conclusion »
SAP-MS resulted in targeted end-organ infarction in rabbit renal model as EM and PVA. Both EM and
SAP-MS distributed homogenously in the distal vessels with mild perivascular reactions. SAP-MS is more

deformable and conformable with vessel lumen than EM due to its different mechanical properties.
WXBEORROEE

WE OHARERYE - BRAKMERY v —HUMER (SAP) OERDEICEAL T, FRBMEFAVEZROT, BCLTH
RENTVBRFRAY E=A T La—AkF (PVA) ROHHRO M) ZT7 27 VA5 F o #uhsk (EM) &g
BEtB TNz, REMRKO PVA MPRFEIC K T MERMIZEE D 2V IEHM N R 21D RERIE L~ VICBIET
B8, BRLUIVOREREETH SO LT, ZBRHKEO SAP RO EM i3, BFEICR U TRRA b/ NEER
IR L~ VI EREICEE LS IO L TR Y | ENERICENIMETH D Z RSN, EM BiE RN TR
ER OB FRINCIRE 2580 72012 %t LT, SAP TiE# DUk I X 0 i CRAB Ui S e 2 B 72 < SE2Ic BB L
TEY | FICEHFIER CEBELERE~OBRKICAPEIRE SN, £, SAP T OEYNITEMT, MR
B R TAREASHICRIBEIL RV Z EBNTRBENT, AT, RRERDEOERDEICET 2 ERORTOR
BIXZ L, ARUTEM ST 2 MERH 5 L Bbh 3,

— 259 —





