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ORIGINAL
RESEARCH

Cerecyte versus Platinum Coils in the Treatment
of Intracranial Aneurysms: Packing Attenuation
and Clinical and Angiographic Midterm Results

I. Linfante
M.J. DeLeo III

M.J. Gounis
C.S. Brooks

A.K. Wakhloo

BACKGROUND AND PURPOSE: As modifications are made to coils, monitoring the safety profile, ability
to achieve high packing attenuation, and durability of occlusion as compared to the standard bare
platinum coils is of paramount importance. We compared packing attenuation, initial occlusion, and
recanalization rates between Cerecyte and bare platinum coils in the treatment of ruptured and
unruptured cerebral aneurysms.

MATERIALS AND METHODS: We compared 63 patients (67 aneurysms) treated with Cerecyte coils
with 65 patients (70 aneurysms) treated by using bare platinum coils. Results were classified by the
Raymond score. Clinical outcomes were assessed by using a modified Rankin Scale. Angiographic and
clinical follow-ups were performed routinely at 6 and 12 months after the intervention.

RESULTS: In the Cerecyte group, complete occlusion of the aneurysm (grade 1) was accomplished
in 49% (33/67), a small residual neck (grade 2) was seen in 21% (14/67), and dome filling (grade
3) was seen in 30% (20/67). In the platinum group, 41% (29/70) were grade 1, 39% (27/70) were
grade 2, and 20% (14/70) were grade 3 immediately postembolization. Mean packing attenuation
was 43 � 28% in the Cerecyte group and 40 � 23% in the bare platinum group (P � .68).
Twelve-month follow-up data were available for 54% (36/67) of the Cerecyte population and 43%
(30/70) of the bare platinum population. There were 5 cases of neck recanalization (11%) in the
Cerecyte group and 11 cases (23%) in the bare platinum group (P � .17). No rebleeds were noted
in the follow-up period.

CONCLUSIONS: Cerecyte coils have a satisfactory safety profile. We were able to achieve high packing
attenuations and initial occlusion rates similar to those obtainable with platinum coils.

Endovascular embolization of intracranial aneurysms
with detachable coils is associated with lower morbidity

and mortality rates compared with traditional microsurgi-
cal clipping.1-3 However, recanalization of the aneurysm
sac after coil embolization occurs in 20%– 40% of pa-
tients.4-8 Platinum is a biologically inert material. As such,
it produces a delayed aneurysmal thrombosis and neointi-
mal proliferation.9,10 It has been hypothesized that acceler-
ating aneurysm sac fibrosis may result in reduced recanali-
zation rates. To reach this goal, investigators developed
coils coated with bioabsorbable polymeric material (BPM)
(such as polyglycolic acid [PGA]), expandable material, cy-
tokines, ion implantation, protein coating, and fibroblast
tissue allografts.11-18

Recently, a novel PGA-loaded coil (Cerecyte; Micrus
Endovascular, San Jose, Calif) was developed to overcome
coil friction and compartmentalization. Because the PGA is
inside the primary wind of the coil, this new system is sup-
posed to deliver aneurysm framing and filling comparable
with that of bare platinum coils while delivering a bioactive
copolymer. Bendszus et al19 reported a single-center expe-

rience with Cerecyte coils in 55 prospective aneurysms. The
authors compared the results with a retrospective matched
group (size and location) of 55 aneurysms treated with bare
platinum coils. Angiographic outcome immediately after
embolization and at 6 months showed a recanalization rate
of 16% with bare platinum coils and 4% with Cerecyte.
Retreatment rate at 6 months was 11% with bare platinum
and 2% with Cerecyte.

Some authors have reported that high packing attenuation
may result in decreased recanalization rates.20,21 Due to the
conformability of Cerecyte coils, we investigated the follow-
ing: 1) if by using Cerecyte coils, we could achieve a packing
attenuation similar to that of bare platinum coils; and 2) if at a
similar packing attenuation, the presence of the PGA could
result in lower recanalization rates.

Materials and Methods

Patients and Techniques
This study was a retrospective analysis of a prospectively acquired

data base of patients with ruptured or unruptured aneurysms treated

with PGA-loaded coils (Cerecyte) between July 2005 and August

2008. We compared this group with patients with ruptured and

unruptured intracranial aneurysms who were treated with bare

platinum coils only during the same time period. Inclusion criteria

were consecutive patients �18 years of age with either ruptured or

unruptured intracranial aneurysms treated with Cerecyte coils or

with platinum coils. Patients treated with other bioactive coils (ie,

Matrix detachable coil, Boston Scientific, Natick, Mass; or HydroCoil,

MicroVention, Aliso Viejo, Calif) were excluded. Informed consent

was obtained before each procedure from either the patient or the

closest family member.
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Angiographic and Endovascular Procedures
All diagnostic angiograms were discussed with the vascular neurosur-

geon to decide the best approach to the lesion (ie, endovascular em-

bolization versus microsurgical clipping). Criteria that would favor

an endovascular approach were the following: 1) �50 years of age;

2) size; 3) location (posterior circulation); 4) unruptured; 5) if rup-

tured, presence of vasospasm; 6) poor grade; and 7) operator prefer-

ence and/or availability. Criteria that would favor the use of Cerecyte

coils versus platinum coils were operator preference and coil

availability.

All endovascular procedures were performed by 2 neurointerven-

tionalists (A.K.W., I.L.) by using a biplane angiography unit with 3D

capability (Allura Xper FD20/20; Philips Medical Systems, Best, the

Netherlands) with patients under general anesthesia. Endovascular

access was obtained by a standard transfemoral approach. Each aneu-

rysm was then assessed angiographically by using standard projec-

tions. Aneurysms were coiled as densely as possible with either Cere-

cyte coils alone or in combination with bare platinum coils or

exclusively with bare platinum coils at the judgment of the operator

and coil material availability. Aneurysm occlusion was estimated by 2

independent reviewers (M.J.D., M.J.G.) by using a 3-point Raymond

score (RS) (RS 1 � complete obliteration of aneurysm and neck, RS

2 � small neck remnant without contrast filling the aneurysm sac,

and RS 3 � contrast filling the aneurysm sac).8 After the procedure,

patients were transferred to the neurosurgical intensive care unit. An-

eurysm volume calculations were performed by using aneurysm mea-

surements in 3 standard angiographic projections (maximum aneu-

rysm length, width, and height) as previously described.22 Coil

volume for each aneurysm was calculated by assuming that the coil

was a cylinder, using the primary coil diameter given in the manufac-

turers’ specifications.22 Packing attenuation (percentage) was calcu-

lated as the ratio of coil volume to aneurysm volume � 100.

Clinical Evaluation
A complete neurologic examination was performed in all patients at

baseline, immediately after the procedure, and at 6 and 12 months

after coil embolization by either A.K.W., I.L., or a neurologist not

involved in the treatment. A modified Rankin Scale (mRS) score was

included in the 30-day and 6-month follow-up evaluations. Primary

adverse events included death and stroke. Secondary adverse events

recorded were transient ischemic attack, need for re-intervention,

and presence of hematomas. Residual aneurysmal size was deter-

mined by angiography. Medical histories, procedural reports, and

clinical outcomes were recorded in a prospective data base main-

tained for quality assurance purposes by the interventional neurora-

diology service.

Angiographic Follow-Up
In the Cerecyte group, follow-up conventional angiography was per-

formed in 67% (45/67) and 54% (36/67) of patients at 6 and 12

months, respectively. Sixty-seven percent (47/70) and 43% (30/70) of

patients underwent 6- and 12-month follow-up, respectively, in the

bare platinum population. Each follow-up study used the same pro-

jections as those acquired during the embolization procedure. Aneu-

rysms were assessed by using the same RS as described above. Reca-

nalizations of the aneurysm sac were defined as an increase in RS.

Statistical Analysis
Comparisons between the 2 groups (Cerecyte versus bare platinum)

were performed by using either the Fisher exact or the Mann-Whitney

U test of significance in GraphPad InStat (Version 3.06; http://www.

brothersoft.com/graphpad-instat-5898.html). Significant differences

were established for P � .05.

Results
From July 2005 to August 2008, 224 patients with either rup-
tured or unruptured cerebral aneurysms were treated with coil
embolization at the University of Massachusetts. Sixty-three
patients with 67 aneurysms were treated with Cerecyte coils.
Thirteen aneurysms were treated with Cerecyte coils alone,
whereas 54 were treated with Cerecyte coils in combination
with bare platinum coils. In aneurysms treated with a combi-
nation of Cerecyte and bare platinum coils, the mean ratio of
the length of the Cerecyte coils to the length of all coils was
53 � 23% (range, 11%–93%). For comparison, we analyzed
65 patients with 70 aneurysms treated exclusively with bare
platinum coils during the same time period.

Cerecyte Group
Patient demographics and aneurysm characteristics are sum-
marized in Table 1. In the Cerecyte cohort, patient age ranged
from 26 to 87 years (43 women). Mean aneurysm size was
5.7 � 2.4 mm, and mean neck size was 3.7 � 1.8 mm. Twenty-
six aneurysms were ruptured at presentation (39%). Three
were fusiform/dissecting aneurysms, and 2 were recurrent an-
eurysms post-microsurgical clipping. There were 19 anterior
communicating artery (AcomA) or A1/A2 (anterior cerebral
artery [ACA]), 12 internal carotid artery (5 ICA trunk, 2 su-
praclinoid, 3 ophthalmic, 2 superior hypophyseal), 8 middle
cerebral artery (MCA), 8 basilar tip, 9 posterior communicat-
ing artery (PcomA), 2 posterior inferior cerebellar artery
(PICA) (a representative case is shown in Fig 1), 1 superior
cerebellar artery (SCA), 5 pericallosal artery, and 1 each of
anterior choroidal, posterior cerebral, and vertebral artery an-
eurysms. Balloon-assisted coil embolization was performed in
12 patients (18%), and stent-assisted coil embolization was
carried out in 10 patients (15%).

Bare Platinum Group
For the bare platinum series, patients ranged from 25 to 85
years of age (44 women). Mean aneurysm size was 5.7 � 2.6
mm, and mean neck size was 3.2 � 1.4 mm. Thirty-six aneu-
rysms were ruptured at presentation (51%). Two were fusi-
form/dissecting aneurysms. In this group, there were 23

Table 1: Patient demographics and aneurysm characteristics

Demographics

Bare
Platinum

(%)
Cerecyte

(%) P Value
No. patients 65 63
No. aneurysms 70 67
Age 25–85 26–87 .06
Female 44 (68) 43 (68) 1.0
Aneurysm size 5.7 � 2.6 5.7 � 2.4 .99
Neck size 3.2 � 1.4 3.7 � 1.8 .17
Ruptured 29 (41) 26 (39) .86
6-Month FU 47 (67) 45 (67)
12-Month FU 30 (43) 36 (54)
Balloon-assisted 12 (17) 12 (18) 1.0
Stent-assisted 11 (16) 10 (15) 1.0

Note:—FU indicates follow-up.
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AcomA or A1/A2 (ACA), 17 ICA (4 ICA trunk, 1 supraclinoid, 6
ophthalmic, 6 superior hypophyseal), 9 MCA, 2 basilar tip, 12
PcomA, 3 SCA, 3 pericallosal, and 1 vertebral artery aneurysm.
Balloon-assisted embolization was performed in 12 patients
(17%), whereas stent-assistance was used in 11 patients (16%).

Postprocedure Occlusion
Results of coil embolization are summarized in Table 2. Initial
complete occlusion of the aneurysm (RS � grade 1) in the
Cerecyte group was accomplished in 33 patients (49%) and 29
patients (41%) in the bare platinum group (P � .39). Fourteen
patients were RS grade 2 (21%) and 20 patients were grade 3
(30%) in the Cerecyte group. These scores compare with 39%
RS grade 2 and 20% grade 3 in the bare platinum population.
Follow-up angiography revealed 5 cases of aneurysm recana-
lization (11%) that required recoiling in the Cerecyte popula-
tion. One patient was RS grade 2 following initial intervention,
and 3 were grade 3. Twenty aneurysms demonstrated progres-
sive occlusion in the follow-up period (ie, from initial RS 2/3
to RS 1). A representative case of progressive occlusion is
shown in Fig 2.

There were 11 recanalizations (23%) in the follow-up pe-
riod in the bare platinum population. One patient had 2 an-
eurysms that recanalized at 36-month follow-up. These aneu-
rysms were then retreated by using Cerecyte coils. These
aneurysms were RS grade 1 following re-intervention, and fol-
low-up is pending.

Safety
Safety data are summarized in Table 2. In each population, 2
patients had intraprocedural aneurysm rupture, with no long-

lasting clinical sequelae. In the Cerecyte population, 10 pa-
tients (15%) had intraprocedural clot-on-coil formations that
were successfully treated with intra-arterial (IA) abciximab
infusion. One patient of these 10 developed a small infarction
on postoperative day 1. This compares with 7 cases (10%) of
clot on coil successfully treated with IA abciximab in the bare
platinum population (P � .44). In the follow-up period, there
was 1 death from unrelated causes and no rebleeds.

Packing Attenuation
Mean packing attenuation in the Cerecyte group was 43 �
28% and 40 � 23% in the bare platinum group (P � .68).
Mean packing attenuation was 21 � 14% in the recanalized
Cerecyte aneurysms and 35 � 25% in the recanalized bare
platinum aneurysms. Significance was not calculated for the
packing attenuations of the recanalized aneurysms because of
the small number of packing-attenuation calculations.

Discussion
Cerecyte coils had a good safety profile in both ruptured and
unruptured cerebral aneurysms. We were able to achieve a
mean packing attenuation of 43% with Cerecyte coils, similar
to that accomplished with bare platinum coils (40%). There
were no differences in the demographics between the 2 groups.
There was no significant difference in recanalization rates be-
tween the Cerecyte group and the bare platinum group (11%
versus 23%).

Despite less peri- and postprocedural morbidity and mor-
tality compared with microsurgical clipping, aneurysmal re-
canalization is more common with the endovascular ap-
proach.2,3,9,10 Animal models have shown that coils coated
with BPMs can lead to an early and complete neointimal for-
mation at the neck, with the aim of decreasing the rate of
aneurysmal recanalization.11 However, single-center case se-
ries with Matrix coils did not unequivocally show lower rates
of aneurysmal recanalization when compared with bare plat-
inum coils. In Matrix-treated aneurysms, the overall the re-
canalization rate was 37% (26% for small aneurysms with
small necks) and retreatment rate was 23% (14% for small
aneurysms with small necks). The recanalization rate for large
aneurysms was 75%, with a 58% retreatment rate.23 In another
single-center experience, 57% of aneurysms embolized either

Fig 1. Sample case. A, A 61-year-old woman developed subarachnoid hemorrhage (Hunt and Hess scale, grade 4) secondary to a ruptured left PICA aneurysm. Four Cerecyte coils (28.5-cm
total length; packing attenuation, 50%) were placed in the aneurysm. B, On immediate postprocedural control angiography, the arrow indicates a small area of contrast filling at the base
of the aneurysm. C, This area of contrast filling is no longer visualized at 6-month follow-up (arrow), and the PICA remains patent.

Table 2: Results of coil embolization

Bare Platinum (%) Cerecyte (%) P Value
RS 1 29 (41) 33 (49) .39
RS 2 27 (39) 14 (21)
RS 3 14 (20) 20 (30)
Recanalizations 11 (23) 5 (11) .17
Complications 2 Intraop ruptures, 2 Intraop ruptures

1 arterial dissection
Abciximab 7 (10) 10 (15) .44
Packing attenuation 40 � 23 43 � 28 .68

Note:—Intraop indicates intraoperative; RS, Raymond score.
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completely or partially with Matrix coils recanalized during 1
year (23% retreatment rate) and a similar recanalization rate
for large aneurysms (82%) was reported.24 The authors sug-
gested that the high amount of BPM coating on the coil seems
to lead to coil friction and compartmentalization causing in-
complete aneurysmal packing.

Initial complete aneurysmal occlusion and high packing
attenuation appear to be significant factors in decreasing re-
canalization rates.21 In particular, Gonzalez et al6 reported
that recanalization rates increased significantly from 6.3% to
18.7% when a neck remnant was present immediately after
coil embolization. An in vitro study showed that platinum
coils designed with multiple break points allowed the coil to
form a complex tridimensional shape resulting in a packing
attenuation higher than 30%.25 The relationship between high
packing attenuation and reduced recanalization rates has been
hypothesized and reported previously. Specifically, packing

attenuations of �20% resulted in lower rates of coil compac-
tion.20,21

Sluzewski et al20 retrospectively reviewed 160 patients with
aneurysmal subarachnoid hemorrhage who had 18-month
follow-up angiography after coil embolization. The authors
reported that packing attenuation of �24% protected against
recanalization in aneurysms with volumes �600 mm3. Pack-
ing attenuations between 20% and 23.9% resulted in no recan-
alization if the aneurysm volume was �200 mm3. Recently,
Wakhloo et al21 reported data on 79 aneurysms treated with
complex-shaped platinum coils to achieve high rates of initial
occlusion and high packing attenuation. In their study, aneu-
rysms had a volume of 273 � 506 mm3 (diameter, 7.1 � 3.4
mm) and a neck size of 4.2 � 1.9 mm (range, 1.5–12 mm).
Despite including in the analysis wide-neck and basilar apex
aneurysms, complete or near-complete occlusion was
achieved in all aneurysms. Packing attenuation was 37.9 �

Fig 2. Sample case. A and B, 3D reconstructive rotational angiograms reveal a ruptured PcomA in a 60-year-old woman with subarachnoid hemorrhage (Hunt and Hess scale, grade 3).
A bleb is seen at the inferior aspect of the aneurysm (arrow, A), and a shoulder is visualized at the superior portion (arrow, B ). Coil embolization is performed by using a combination
of bare platinum and Cerecyte coils (50% Cerecyte; packing attenuation, 21%). C and D, Immediate postcoiling control angiograms demonstrate residual filling of the bleb (arrow, C ) and
shoulder (arrow, D). E and F, Six-month follow-up angiograms demonstrate complete aneurysm occlusion with obliteration of both the bleb (arrow, E) and the shoulder (arrow, F).
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15.5%. At follow-up conventional angiography, a small recan-
alization at the neck was present in 5/33 aneurysms (15%),
including 3 basilar tip aneurysms.

Cerecyte coils are loaded with PGA, rather than coated with
BPM. In addition, the coil was designed with a complex shape
to try to conform to the aneurysm sac better. The goal was to
increase the rates of complete initial occlusion, achieve high
packing attenuation, deliver a bioactive polymer, and ulti-
mately decrease the rates of recanalization.

Previous studies have demonstrated that the Cerecyte coil
system is safe and can achieve low recanalization rates.19,26-28

Bendszus and Solymosi28 first analyzed a cohort of 24 patients
with 25 aneurysms treated with Cerecyte. Mean aneurysm
dome size was 5.2 mm with a mean neck size of 2.8 mm. A
mean packing attenuation of 23.6% was achieved in these an-
eurysms. There were no significant complications secondary
to the coil system or the procedure itself. The authors reported
complete angiographic occlusion of 88% at 6-month follow-
up, higher than that in several previously published stud-
ies2,8,29; however, small aneurysms are less likely to recanalize.
The authors concluded that the bioactive nature of Cerecyte
coils may explain their low recurrence rates despite relatively
low packing attenuation. Therefore, a study describing occlu-
sion of larger wide-neck aneurysms that also analyzed the ef-
fect of higher packing attenuations was needed.

Recently, Butteriss et al26 reported their results in 68 aneu-
rysms treated with Cerecyte coils. The mean aneurysm size
was similar to that in previous studies at 5.8 mm. However,
40% of the aneurysms were classified as wide-neck (�4 mm;
or neck-dome ratio, �2). The authors described initial occlu-
sion rates similar to those in previous studies with a 20.6%
recurrence rate at 6-month follow-up. This study had the ben-
efit of analyzing a larger cohort of patients but did not include
data on packing attenuation within these aneurysms.

To our knowledge, no study has yet investigated whether
Cerecyte coils can achieve high packing attenuation. Further-
more, no study has analyzed differences in packing attenua-
tion achievable between Cerecyte and bare platinum coils.
Veznedaroglu et al27 recently reported data on 89 aneurysms
treated with Cerecyte coils. The authors described an imme-
diate postoperative angiographic occlusion of 45%, residual
neck in 52%, and fundus-filling in 3 aneurysms. In our series,
we were able to achieve initial complete occlusion of the Cere-
cyte-treated aneurysmal sac (RS score � grade 1) in 33 aneu-
rysms (49%); 14 patients were grade 2 (21%), and 20 patients
were grade 3 (30%). This result compares with 41% grade 1,
39% grade 2, and 20% grade 3 in the bare platinum group. We
were able to achieve packing attenuations of �40% by using
both Cerecyte coils and standard bare platinum coils. Our
Cerecyte packing attenuation of 43% is higher than that pre-
viously published using Matrix29 or bare platinum coils.21 The
high initial complete occlusion rate and high packing attenu-
ation that we achieved may account for the observed 11%
recanalization rate at the neck in the Cerecyte group. This
compares with 23% recanalization mostly at the neck in the
platinum group, though the difference is not statistically
significant.

It has been hypothesized that bioactive coils may cause
more incidence of clot on coil compared with platinum coils.29

In our experience, the rate of intraoperative clot-on-coil for-

mation requiring intra-arterial infusion of abciximab at the
site of occlusion was similar between the Cerecyte group
(15%) and the platinum group (10%). These findings are sim-
ilar to those described in previous studies.21 We conclude that
the Cerecyte system has a good safety profile. In our series, the
morbidity rate was in line with the previously published data,
because 1 patient had a small stroke on postoperative day 1
(2%) with no long-term neurologic deficit. The 1 death that
occurred in the follow-up period was due to causes unrelated
to the coiling procedure.

Study Limitations
The present work is limited by the retrospective nature of the
study design. Without a blinded study, it is difficult to draw
conclusions on which coil system provides optimal occlusion.
The nonrandomized nature of the 2 groups (Cerecyte and bare
platinum) could lead to selection bias. However, there were no
differences in the demographics of the 2 groups. Our findings
add to a growing body of literature supporting the Cerecyte
Coil Trial, a randomized-control trial designed to assess dif-
ferent coil types (platinum and Cerecyte) in aneurysm embo-
lization. We also recognize that the total number of aneurysms
and the number of recanalizations are both small (not all pa-
tients had angiographic follow-up); and as such, this study
may not be powered to detect differences in recanalization
rates between the 2 groups.

Conclusions
In both ruptured and unruptured cerebral aneurysms, Cere-
cyte coils may achieve high initial occlusion rates and packing
attenuations similar to those in platinum coils, with a satisfac-
tory safety profile.
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