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Fig. 1. Schematic drawing of flow phantom model. Thin
arrows indicate direction of the flow.
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Fig. 2. Flow phantom experiment done at the glass tube (A) 75% glue injection done at the feeder portion of the glass
tube shows a glue-Lipiodol cast (small arrows) along the wall of the glass tube and a large cast in the nidus(large ar-
row). The catheter tip is at the wall of the glass tube (open arrow).

B. 75% glue injection done at the nidus portion of the glass tube shows a large glue-Lipiodol cast (closed arrow) at the
nidus. The catheter tip is in the wall of the nidus portion(open arrow).
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Fig. 3. Glue injection in a arteriov-
enous fistula.

A. Anteroposterior view of the left
common carotid arteriogram shows
a high flow fistula(arrow).

B. Fistula was occluded after rapid
injection of pure glue. There were
filling defects (arrows) in the com-
mon carotid artery at the fistular
portion. The contrast agent in the
vein was due to the stasis of the
previously injected contrast agent.
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Evaluation of Characteristics of Cyanoacrylate-Lipiodol
Mixtures Injected in the Different Flow Layers'

Dae Chul Suh, M.D., Dong Man Seo, M.D.?, Tae Jin Yun, M.D.? Kil Soo Kim, M.D.’
Sang Soo Park, Ph.D.%, Han Na Noh, M.D., Jae-Kyun Kim, M.D., Sung Tae Kim, M.D.?
Choong Gon Choi, M.D., Ho Kyu Lee, M.D., Ho-Young Song, M.D.

lDepartment of Radiology, University of Ulsan, College of Medicine
ZDepartment of Thoracic Surgery, University of Ulsan, College of Medicine
3Department of Biomedical Engineering, University of Ulsan, College of Medicine
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SDepartment of Radiology, College of Medicine, Inha University

Purpose: To observe the pattern of glue cast formation when glue was injected into the different
flow layers of a flow phantom, and to demonstrate the effect in an animal experiment.

Materials and Methods:A flow phantom model consisted of a circulating pump (Simon
varistaltic pump, Manostat Corporation, U.S.A.) connected via a tygon tube with a specially
designed glass tube. Flow of about 4ml/sec was maintained by saline. The glass tube consisted of (1)
a small-caliber (2.4—3.2mm inner diameter) straight inflow portion(feeder), (2) a round, larg-caliber
portion(nidus), and (3) a medium-caliber(6.7mm inner diameter) straight outflow portion(vein). Glue
mixed with Lipiodol (glue : Lipiodol =1:1—3:1) was loaded into a lcc syringe and slowly injected
through a microcatheter; cast formation along the glass tube was observed. The feeder and nidus
portions were injected twelve times and the shape of the cast was compared. In an animal exper-
iment, glue at various concentrations was used to stop rapid flow through a surgically-constructed
arteriovenous fistula in porcine carotid artery.

Results: When mixture was injected into the straight inflow portion(l), it formed a cast along
the wall of the glass tube, with a large cast in the nidus portion. Further injection caused enlarge-
ment of the cast in the nidus, but no change in the wall of the inflow portion. When mixture was
injected into the nidus portion (2) of the glass tube, a cast formed continuously within the nidus.
In the animal experiment, rapid injection of glue at a high concentration staunched flow through
the arteriovenous fistula.

Conclusion: Glue-Lipiodol mixture can be injected slowly and continuously under the surface of
the polymerized glue cast which forms along the wall or slow flow portion (nidus) of the glass tube
in an experimental flow phantom. However, the effect did not appear during rapid flow in the ani-
mal arteriovenous fistular model in which only rapid injection of glue which was either pure or at
a glue concentration of more than 75% was effective.

Index Words : Animals
Interventional procedure, experimental
Embolic materials

Address reprint requests to : Dae Chul Suh, M.D., Department of Radiology, Asan Medical Center,
# 388-1 Poongnab-dong Songpa-ku, Seoul, 138-736, Korea. Tel. 82-2-224-4400 Fax. 82-2-476-4719
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