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Cellulose acetate polymer (CAP) solution is a
new liquid embolic material, and it has been used
clinically for the thrombosis of cerebral aneu-
rysms. The purpose of the study was to test a
method of aneurysm treatment. In an experimen-
tal model, retrievable interlocking detachable
coils (IDCs) were used to create an intraaneurys-
mal frame or prop and then CAP was injected
into 20 experimentally induced canine cervical
aneurysms. Intraaneurysmal thrombosis was in-
duced 1 week after aneurysm creation. Com-
plete thrombosis was attempted in 12 aneu-
rysms, and partial thrombosis was attempted in
4. Four other aneurysms served as controls.
Follow-up angiography was performed for up to 8
weeks, and with the exception of 4 aneurysms,
which were kept for a 2-year long-term follow-up
study, the aneurysms were then harvested for
histological examination. Thrombosis was suc-
cessfully achieved in all cases except for 2 enlar-
ged aneurysms that were initially partially throm-
bosed. No thromboembolism to distal vessels was
observed. No compaction or shift of the CAP-IDC
complex occurred even after 2 years. His-
tologically, CAP and IDCs conformed to the
massive thrombotic complex without any frag-
mentation. By creating a frame or prop with
retrievable microcoils, we were able to inject the
CAP implies a comparison safely and precisely
than has been previously reported. Our findings
suggest that this method will be useful for the
treatment of cerebral aneurysms.
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endovascular technique
E ndovascular procedures have gradually become an
accepted alternative treatment for intracranial
aneurysms. Recent developments in materials and tech-
niques have improved the clinical efficacy and results
obtained with such procedures. Mandai et al. have devel-
oped a new liquid embolic material, cellulose acetate
polymer (CAP) solution (1), and Kinugasa et al. have
used this material clinically to induce thrombosis in ruptur-
ed aneurysms in the acute stage (2-7). CAP solidifies and
conforms to the contours of irregularly shaped aneurysms
without increasing intraaneurysmal pressure, moreover,
it dose not induce compaction (1). However, caution is
required as regards the possible distal migration of the
material in the case of wide-necked aneurysms or where
there is incomplete flow control (8, 9). If a frame or prop
is initially created in an aneurysm, even a small number of
retrievable microcoils can be used to block inflow into the
aneurysm, and the liquid material can then be injected
safely and precisely.

For the present study, we used interlocking detach-
able coils (IDC) that measured 0.015 inches in diameter
(Target Therapeutics, San Jose, CA, USA). Such coils
were the only available retrievable coils in Japan at the
time the present study was performed. In this study, we
evaluated the adjustability and efficacy of the combined
use of CAP and IDCs. A long-term follow-up study was
also conducted. The technical devices used in this method
are described below.
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Materials and Methods

Twenty adult mongrel dogs, weighing 8 to 12 kg each,
were used for this study. The dogs were anesthetized
with intramuscular injections of ketamine HCI (15 mg/kg)
and sodium pentobarbital (25 mg/kg) before the proce-
dure was initiated. Further doses of pentobarbital were
administered as necessary. Each surgical procedure was
performed under sterile conditions. The dogs were not
systemically heparinized. Experimental bifurcation or ter-
minal aneurysms were created in the right common carotid
artery using a microsurgical technique described by
Forrest et al. (10) and Graves et al. (11). There were
12 bifurcation aneurysms and 8 terminal aneurysms. The
experimental protocol was conducted according to the
Guidelines of the Ethics Review Committee for Animal
Experimentation of Okayama University Medical School.

Aneurysm Creation. An 8-cm midline incision
was made in the dog’s neck to expose the right and left
common carotid arteries, and a 2-cm segment of the right
external jugular vein was isolated and excised. This
segment was cut to the appropriate configuration and
placed in heparinized saline at room temperature. For the
bifurcation aneurysms (Fig. 1A), the left common carotid
artery was ligated at the proximal end of the exposure and
divided. An edge of the vessel was cut from the medial
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corner. A 6 to 7 mm-long elliptical arteriostomy was
performed in the right carotid artery, and the left carotid
artery was lifted over the trachea. A partial end-to-side
anastomosis of the left carotid artery to the arteriostomy
was performed using 8-0 nylon sutures, and the vein
segment was then sutured to the arteriostomy. The free
end of the vein segment was ligated with 3-0 silk thread.
For the terminal aneurysms (Fig. 1B), the left common
carotid artery was ligated proximally and divided. The
right common carotid artery was clamped at the proximal
and distal ends, and was divided 2-cm proximal to the
distal clamp. An end-to-end anastomosis was created
between the distal segments of the left and right carotid
arteries, which resulted in the formation of a U-shaped
tube. A 5-mm circular opening on both the superior and
inferior surfaces at the base of the U-shaped left carotid
artery was made. The proximal right common carotid
artery was anastomosed end-to-side at the undersurface of
the U-shaped left carotid artery, and a 2-cm segment of
the excised jugular vein was anastomosed end-to-side on
its superior surface with 8-10 sutures. The distal free end
of the vein was ligated with 3-0 silk thread. The vascular
clamps were then removed.

Thrombosis of Aneurysms. The composition
of our thrombotic material, CAP solution, has been
described in previous reports (1, 2). It is a mixture of

B

Schemas of creating aneurysms. A, bifurcation model; B, terminal model. Rt. CC, right common carotid artery; Lt. CC, left

common carotid artery. Arrowheads, end-to-end anastomosis of the right and left common carotid arteries; Arrow, end-to-side anastomosis

of the right common carotid artery to the left common carotid artery.
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250 mg cellulose acetate polymer, 3 ml dimethyl sulfoxide
(DMSO) and 900 mg bismuth trioxide; the latter is used
as a contrast medium.

One week after aneurysm creation, aneurysm patency
was confirmed before treatment. CAP and IDCs were
used for the direct thrombosis of each aneurysm, which
was performed in 16 dogs. The remaining 4 dogs served
as controls. A 6-French (Fr) double lumen balloon occlu-
sion catheter was positioned in the right common carotid
artery as a guiding catheter via the transfemoral route. A
4-Fr diagnostic catheter was also positioned into the right
carotid artery. An angiogram was obtained before CAP
thrombosis. The size of the aneurysm was measured in
order to select a suitable coil size. In this experiment, we
selected coils that were almost the same size as the width
of the central portion of the aneurysm. To allow for
accurate measurements that were also corrected for
magnification, radiopaque concentric sizing balls 11 mm
diameter were affixed to the front and back sides of the
neck, the aneurysm was used to locate the middle point of
the 2 balls. The average size of aneurysm was measured
for scale. Flow control of the parent artery was attained
by inflation of the occlusion balloon, if necessary. A
Tracker-18 microcatheter (Target Therapeutics, San
Jose, CA, USA) was introduced through the guiding
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catheter, and the tip of the microcatheter was precisely
positioned into the center of the aneurysmal lumen. IDCs
were placed in the aneurysmal sac in order to form an
intraaneurysmal frame or prop and to reduce inflow into
the distal portion of the aneurysm (Fig. 2A and B).
IDCs were inserted until we could confirm on angiogra-
phy the stagnation of the contrast medium in the aneurys-
mal lumen. After the microcatheter was rinsed with a
minimal amount of DMSO, CAP was slowly injected at
the distal part of the aneurysmal dome via the same
catheter under fluoroscopic visualization (Fig. 2C). The
CAP solution solidified totally within a few minutes;
however, the fraction that came into contact with blood
solidified immediately. Angiography was repeated from
the diagnostic catheter to determine whether or not further
thrombosis was required. When thrombosis was no long-
er required, the microcatheter was withdrawn. In 12
cases, CAP was ijected until nearly 100% thrombosis
was obtained. Partial thrombosis (60-80%) was inten-
tionally performed in 4 other cases.

Follow-up and Histological Examination.
Follow-up angiography was performed for all aneurysms
immediately after thrombosis, and at time intervals of 1,
2, 4, and 8 weeks. Twelve of the 16 dogs were sacrificed
8 weeks after thrombosis. Aneurysms were harvested

Fig. 2 Dog no. Il. A, right carotid angiogram obtained | week after aneurysm creation showing the terminal aneurysm patent; B,
angiogram showing interlocking detachable coils (IDCs) positioned in the aneurysmal sac to block inflow into the distal portion of the aneurysm;
C, angiogram of cellulose acetate polymer (CAP) injection under fluoroscopic visualization.
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with their parent arteries for the histological observation.
For the long-term follow-up of 4 cases, angiography was
performed 2 years after thrombosis. The remaining 4
aneurysms were then harvested.

All harvested aneurysms, with their parent arteries,
were fixed in a 10% solution of phosphate-buffered
formaldehyde. After gross examination, aneurysms were
resected near the neck portion. For the CAP-IDC com-
plex specimens, sections were dehydrated and embedded
in epoxy resin (methylmethacrylate). Transverse or axial
sections 75 to 100 ym in thickness were obtained with a
low-speed diamond saw. For the histological examination
of the vasculature under light microscopy, parent arteries
with the aneurysmal neck were sliced in longitudinal
sections and stained with hematoxyline-eosin (HE) and
factor VIII-related antigen.
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Results

Angiography. Twenty aneurysms were success-
fully created, and the patency of these aneurysms was
confirmed by carotid artery angiography 1 week later.

Angiographic results are summarized in Tables 1, 2
and 3. There were no complications in any of the cases,
Le., there were no cases of aneurysm rupture, parent
artery occlusion, or migration of CAP to the distal
arteries.

All 4 control aneurysms exhibited slight ballooning or
enlargement without spontaneous thrombosis.

Immediately after CAP thrombosis, 8 of 12 aneu-
rysms in the group that underwent almost complete
thrombosis had thrombosed nearly 100% by volume.
The other 4 aneurysms had thrombosis of more than
90% by volume (Fig. 3A). In the latter 4 aneurysms,
angiograms 1 week following thrombosis demonstrated

Table | Angiographic results depicting almost completely thrombosed aneurysms
Dog Sizg of aneurysm . Volume of thrombosed Angiographical results .
No. (width X length) Used coils CAP Aneurysmal Compaction
(mm) (mm) (ml) volume (%) | wk 2 wks 4 wks 8 wks 2 yrs
| 6 X 10 6 X 100 0.25 > 90 100 - — — - (—)
2 6X 13 6 X 100 0.31 > 90 100 - - — (—)
3 8 X |5 8 X 150 0.68 >90 100 - — - ()
4 TX 11 7% 100 0.38 > 90 100 — — - — (—)
5 6X8 6 X 100 0.23 100 — — — — (—)
6 6 X 10 6 X 100 0.28 100 - - — - (—)
7 7X 13 7 X 150 0.50 100 - — - - (=)
8 8 X 15 8 X 200 0.72 100 - — — — — (—)
9* 6Xx9 6 X 100 0.26 100 - i i - (—)
10* 7X10 7 X 100 0.39 100 — - - — (=)
I* 8 X 12 8 X 200 0.60 100 — — — — ()
12* 8 X 15 8 X 200 0.74 100 - - - i - (—)
U, diameter of the primary coil helix X total length of coils; *, terminal model; —, identical to the previous angiogram.
CAP, cellulose acetate polymer.
Table 2  Angiographic results depicting partially thrombosed aneurysms
Dog Size of aneurysm Volume of thrombosed Angiographical results .
N (width X length) Used coils? CAP Aneurysmal Compaction
0. (mm) (mm) (ml) volume (%) | wk 2 wks 4 wks 8 wks
13 8X 13 8 X 100 0.25 80 90 - - — ()
14* 6X 12 6 X 100 0.31 80 — — - - ()
15 8 XI5 8 X 150 0.68 70 SE i - - (—)
16 8§ X 14 8 X 150 0.38 60 ME - - i (—)

b diameter of the primary coil helix X total length of coils; *, terminal model; —, identical to the previous angiogram; SE, slight enlarge-

ment; ME, moderate enlargement; CAP, cellulose acetate polymer.
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nearly 100% thrombosis (Fig. 3B). Subsequently, the
configuration of all aneurysms and CAP-IDC complexes
exhibited no change until the animal was sacrificed. The
angiographical results for terminal aneurysms did not
differ significantly from those for bifurcation aneurysms
(Fig. 4A and 4B). Angiograms of the 4 aneurysms
maintained for 2 years following the after thrombotic
procedure showed that the aneurysms had been complete-
ly eliminated from the parent artery circulation. They also
revealed no recanalization of aneurysms, no parent artery
stenosis (Figs. 3C and 4C), and no compaction of the
CAP-IDC complex (Fig. 4D).

In the partial thrombosis group, the shapes of the
remnant aneurysmal cavities were comparatively syringe-
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like; there were no crescent-shaped crevices between the
CAP-IDC complex and the aneurysmal sacs. Slight and
moderate aneurysmal remnant ballooning was demonstrat-
ed in 2 cases within 1 week. In addition, a slightly
enlarged aneurysm remained the same size until the last
angiography, but without a shift in the position of the
CAP-IDC complex (Fig. 5). The other 2 aneurysms did
not enlarge. In one of the latter cases, the size of the
remnant was slightly decreased 1 week following thrombo-
sis (Fig. 6).

Histological results. Twelve of the 16 aneur-
ysms were harvested with their parent arteries 8 weeks
after thrombosis. The gross study revealed that CAP and
IDC conformed to the massive complex without fragmen-

Table 3 Angiographic results depicting controls
Dog Sizz_e of aneurysm . Volume of thrombosed Angiographical results
N (width X length) Used -coils CAP Aneurysmal

0. (mm) (mm) (ml) volume (%) l wk 2wks 4 wks 8 wks
17 6X9 0 0 0 SE - - -
18 8 X 10 0 0 0 SE — — ME
19* 7X13 0 0 0 SE - — —
20* 7% 14 0 0 0 SE ME — —

*, terminal model; —, identical to the previous angiogram; SE, slight enlargement; ME, moderate enlargement.

CAP, cellulose acetate polymer.

Fig. 3

Dog no. |. A, immediate postthrombosis angiogram showing more than 90% thrombosis of the bifurcation aneurysm; B, angiogram

| week after thrombosis, demonstrating nearly 100% thrombosis of the aneurysm; C, two-year follow-up angiogram demonstrating that the

aneurysm was eliminated from the parent artery circulation.
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tation, and new fibrous intima covered the luminal sur-
faces of the aneurysmal orifices (Fig. 7). On staining for
factor VIIl-related antigen, it was found that newly for-
med endothelial cells covered the aneurysmal orifice, and
were smoothly continuous with those of the parent artery.
These results are in good agreement with those of Sugiu
et al. No inflammatory histological reaction was demon-
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strated in the vessels. For 2 of the 4 partially thrombosed
aneurysms (Nos. 13 and 14) the same findings as above
were observed; however, the other 2 partially throm-
bosed aneurysms (Nos. 15 and 16) revealed clots between
the aneurysmal lumen and the CAP-IDC complex, as
was previously observed (13).

The 4 long-term follow-up aneurysms were entirely

Fig. 4

Dog no. 12. A, angiogram immediately after thrombosis revealing nearly 100% thrombosis of the terminal aneurysm; B, angiogram

obtained 8 weeks after thrombosis disclosing findings similar to (A); C, two-year follow-up angiogram revealing no recanalization of the
aneurysm; D, X-ray photograph of CAP and IDC mass exhibiting no change in configuration.

CAP; IDC, see legend to Fig. 2.
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Fig. 5 Dog no. 16. A, immediate postocclusion angiogram showing 60% thrombosis of the aneurysm (arrows) without apparent crescent
crevice; B, one week after thrombosis, angiogram disclosing the remnant space enlarged (arrowheads) without a shift of the CAP and IDC
mass; C, angiogram 8 weeks after thrombosis is almost identical to that observed at | week.

CAP; IDC, see legend to Fig. 2.

Fig. 6 Dog no. 13. A, angiogram immediately after thrombosis revealing almost 80% thrombosis; B, angiogram obtained | week after
thrombosis demonstrating that the size of the remnant had slightly decreased; C, X-ray photograph of CAP and IDC mass exhibiting no change
in configuration.

CAP; IDC, see legend to Fig. 2.
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excluded from the parent artery circulation. A thick layer
containing collagen fibers and elastic fibers had developed
between the CAP-IDC complex and the parent artery
(Fig. 8). All aneurysms studied were completely filled
with CAP and IDCs. There was, in particular, no space
between the aneurysmal wall and the CAP-IDC complex;
furthermore, CAP and IDC exhibited good compatibility
(Fig. 9).

Fig. 7 Dog no. 10. Photograph of the sectioned specimen harvest-
ed 8 weeks after thrombosis, showing fibrous intima covering the
luminal surface of the aneurysmal orifice (arrow).

Acta Mep Okavama Vol. 54 No. 4

Fig. 8 Dog no. 4. Photomicrograph of the aneurysm with the
parent arteries harvested 2 years after thrombosis and sectioned
transversely; this section is similar to that designated by the arrow in
Fig. 7. These findings demonstrate that the CAP-IDC complex (arrow-
heads) is covered with newly developed membrane containing endo-
thelial cells on the surface (arrows), and collagen-like fibers and
elastic fibers produced in the membrane (Factor Vill-related antigen
stain; original magnification, X 200).

CAP; IDC, see legend to Fig. 2.

Fig. 9

Dog no. 2. A, photograph showing that the CAP and IDC conformed to a massive complex without any fragmentation; B, photograph

of the axial section of the CAP-IDC complex embedded in epoxy resin (methylmethacrylate), demonstrating no space had developed between

the aneurysmal wall and the CAP-IDC complex.
CAP; IDC, see legend to Fig. 2.
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Discussion

Endovascular surgery for intracranial aneurysms has
gradually become an accepted alternative method of treat-
ment, and recent developments in materials and tech-
niques have improved the clinical results of such proce-
dures. The selection of appropriate aneurysms for en-
dovascular treatment appears to be one of the most
important factors for the clinical outcome (14). Decisions
concerning the best techniques or types of devices for
treatment should be based on an understanding of each
feature of the respective device.

Technical aspects. The technical aspects of
combined use of CAP and IDC are presented briefly. For
the coil stabilization, it is crucial to choose the most
suitable coil size by measuring aneurysmal width. This
technique requires that the chosen size is not associated
pressure on the aneurysmal wall. The total length of the
coils is necessary in order to reduce the stress of inflow
on the aneurysmal lumen. If too many coils are required,
it should be noted that the remaining aneurysmal lumen
will be difficult to visualize with fluoroscopy. Before CAP
mnjection, flow hemodynamics should be carefully
confirmed by angiography with a guiding catheter or by
aneurysmography with a microcatheter; furthermore,
such procedures should be performed without increasing
the intraaneurysmal pressure. Since CAP is slightly
influenced by gravity, the apex of the aneurysm should be
positioned downward, if possible. Aneurysms should be
embolized with CAP, which forms a plane surface at the
aneurysmal orifice without a crescent crevice remnant. If
a crescent crevice does remain, further embolization
should be attempted with CAP or coils (13). Cognard et
al. (15) found that many berry aneurysms considered to
be subtotally occluded at the end of the procedure were
completely occluded a few months later, with delayed
thrombosis of the neck remnant. Nevertheless, it remains
unknown which of these remnants will result in subse-
quent thrombosis, regrowth, or rupture. In our study,
we observed that the smaller remnants of aneurysms
tended to attain delayed thrombosis.

In our recent clinical series, CAP thrombosis has
resulted in a favorable clinical outcome. In particular,
rebleeding from ruptured aneurysms was prevented. This
method also allowed for the aggressive medical treatment
of vasospasm with intrathecal tissue plasminogen activator
administration and delayed surgery, if necessary (6, 7).
However, this method dose increase the potential risk,
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namely, the distal migration of the CAP (2) and incom-
plete thrombosis from wide-necked aneurysms. In this
study, we used retrievable IDCs in order to create an
intraaneurysmal frame or prop and investigated the
efficacy of the combined use of CAP and IDCs.

Embolic materials. The occlusive materials
currently used in the endovascular treatment of aneurysms
are balloons, coils, stents, and liquids.

Intraaneurysmal occlusion with detachable balloons is
thought to be dangerous because of the prevalent geomet-
ric mismatch between the balloons and the aneurysmal
wall. Some studies have shown that regrowth and rupture
occur in a shorter period after procedures that involve the
incomplete balloon occlusion of aneurysms (16). Use of
the balloon technique has thus recently been limited (17,
18).

Coil embolization is an evolving method, and several
microcoils have become available for clinical use (19-22).
In particular, the Guglielmi detachable coil (GDC) has
traditionally been used for intraaneurysmal occlusions.
The risk of aneurysm rupture has been lower with the use
of the GDC; hence, many clinical studies have supported
the usefulness of the GDC for the endovascular occlusion
of aneurysms (23-25). However, coils alone are rarely
able to entirely fill an aneurysm cavity. Additional throm-
bus formation is required for the complete occlusion of the
aneurysm. Preliminary studies have shown that a densely
packed and completely treated aneurysm contains up to 40
% coil by volume (26). Spetzger et al. (27) found in-
complete obliteration of all aneurysms on histopathological
examination of 17 embolized experimentally induced
aneurysms with the use of GDC or mechanically detach-
able coils. Endothelialization and intimal proliferation
across the aneurysmal neck and the coils were not found
in that study. Similar findings were observed in 2 human
autopsy cases that exhibited no endothelialization across
the GDC-embolized aneurysm neck (28). In experimental
models, the thrombogenicity of the platinum coils was not
sufficient to completely achieve complete thrombosis of
aneurysms; moreover, poorly packed aneurysms have
demonstrated a higher rate of recanalization and coil mass
remodeling (20, 29). Although the dense packing of
aneurysms improves the treatment results, the major
disadvantage of coil embolization is probably coil compac-
tion and recanalization of aneurysms. Uda et al. (30)
reported finding recanalization in 5 of 14 acutely treated
aneurysms due to coil compaction within 13 months of
embolization. Even if complete occlusion was obtained,
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recanalization was much more likely with large or giant
aneurysms and also with wide-necked lesions (31, 32). A
different coil system and new surface materials are there-
fore considered necessary for the successful endovascular
treatment of human cerebral aneurysms with coils. In
experimental models, collagen-filled coils, ion implanta-
tion and protein coating devices, laser-activated coil
devices, and growth factor binding coils have all been
shown to stimulate histological reactions such as local
fibroblast proliferation and collagen production (29, 33~
37).

The use of a stent or stents with coils has been
reported by several authors in clinical and experimental
series (38-41). Stent placement may not be possible for
aneurysms that lie at the bifurcation of a vessel; however,
stents can be used in the treatment of laterally projecting
aneurysms in the carotid or vertebral arteries (42-44).

Mandai et al. developed a new liquid embolic mate-
rial, cellulose acetate polymer solution, for the thrombo-
sis of aneurysms (1); Kinugasa el al. used this liquid in
a clinical series (2-7). Cellulose acetate polymer can be
used to fill the irregularly-shaped aneurysm cavity entirely
and it dose not raise intraaneurysmal pressure (1). His-
tological analysis proved that newly formed endothelial
cells and intimal fibrous proliferation covered the aneurys-
mal orifice within 2 weeks after CAP thrombosis in case
of experimental aneurysms (12). If the embolic materials
are covered by endothelial cells in the early stage of
recovery, it might be possible to avoid embolic complica-
tions and regrowth of the aneurysm. An appropriate
liquid embolic material would have to fulfill the following
conditions, namely, that it has 1) an adjustive viscosity,
2) causes minimum chemical reactions with the aneurys-
mal wall, and 3) dose not induce a change in volume.
CAP satisfies all 3 of these conditions (1, 2, 12).

There remains a risk associated with the use of liquid
material for the thrombosis of aneurysms. Distal migra-
tion or protrusion of the material can occur. Thrombosis
induced by CAP alone is risky under conditions of
insufficient flow control or in the case of a wide-necked
aneurysm. To avoid such complications, several tech-
niques and systems such as flow controls and protective
balloons are used (45-47). If we inflate a neck plastic
balloon during CAP injection, it is possible to fill the neck
portion of the aneurysm more completely with CAP. In
such cases, precautions should be taken to avoid throm-
boembolic phenomena and distal ischemic events. Szikora
and associates (8) used protective stent implantations and
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thereby prevented the distal migration of liquid polymer.
Despite favorable results, stents are not always recom-
mended for use because of their limited flexibility and also
because of the complex anatomy of cerebral arterial
bifurcation aneurysms and their tortuous parent arteries,
as mentioned above. In this study, in order to inject
CAP into aneurysms more safely and precisely, we used
retrievable microcoils to create an intraaneurysmal frame
or prop in cases of canine bifurcation and terminal aneu-
rysms. We demonstrated the usefulness of the combined
use of CAP and IDCs. Since GDCs have approximately
the same components as IDCs, the combined use of CAP
and GDCs can be useful in the treatment of aneurysms.

Teng and colleagues (48) treated 6 carotid aneurysms
with an N-butyl-2-cyanoacrylate (NBCA) mixture injec-
tion for embolization after the placement of detachable
balloons and/or microcoils. NBCA mixture is difficult to
use for aneurysmal embolization because of its adhesive
character and resolvability, which causes recanalization.
The CAP-IDC complex revealed no change in the size of
the aneurysms that were followed for 2 years.

In summary, the adaptability of the CAP-IDC com-
plex appeared to be quite favorable, and it was not
associated with compaction or recanalization. By creating
a frame or prop in an aneurysm with retrievable mi-
crocoils, we could inject CAP more safely and precisely.
the combined use of CAP and retrievable microcoils will
provide a useful new technique in the endovascular treat-
ment of cerebral aneurysms.
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