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Results of 101 Aneurysms Treated with
Polyglycolic/Polylactic Acid Microfilament Nexus
Coils Compared with Historical Controls Treated

ORIGINAL ] .
researcH | With Standard Coils

W.J. van Rooij BACKGROUND AND PURPOSE: Polyglycolic/polylactic acid (PGLA) addition to bare platinum coils is

A.N. de Gast intended to reduce the reopening rate of coiled intracranial aneurysms. Nexus coils are standard

complex platinum coils with interwoven PGLA microfilament threads. We present the clinical results

M. Sluzewski : . . .
of 101 intracranial aneurysms treated with Nexus coils.

MATERIALS AND METHODS: Results of coiling of 101 aneurysms treated with Nexus coils were
compared with our results of coiling of 120 aneurysms with Guglielmi detachable coils (GDC 10) and
115 with Trufill coils treated between May 2003 and December 2004 with the same treatment
protocol. Rate of complications, mean aneurysmal volume, packing attenuation, incomplete aneurys-
mal occlusion at 6 months, and rates of retreatment were compared.

RESULTS: Initial occlusion in aneurysms treated with Nexus coils was (near) complete in 97 aneurysms
and incomplete in 4 aneurysms. There were no permanent procedural complications (0/95 patients,
0%; 97.5% Cl, 0.0% to 3.3%). Mean aneurysmal volume was 180.2 mm? (range, 51624 mm?®). Mean
packing was 19.4% (range, 7.56% to 38.9%). Six months’ angiographic follow-up in 87 of 101
aneurysms showed incomplete occlusion in 14 (16%), and 12 (14%) of those had additional coiling.
Mean packing of 19.4% of Nexus coils was significantly lower than 22.9% for GDC 10 and 29.7% for
Trufill coils. Other clinical results were not significantly different.

CONCLUSION: In this series, PGLA microfilament Nexus coils were safe to use with clinical results
comparable with those of standard platinum coils. This study gives additional evidence of the lack of

E ndovascular treatment of intracranial aneurysms with bare
platinum coils has become an accepted alternative to sur-
gery.! The most significant drawback of this technique is the
possibility of aneurysmal reopening with time that occurs at
an incidence of approximately 10%. In particular, large and
giant aneurysms and initially incompletely occluded aneu-
rysms are at risk of reopening.”* Animal models and human
studies have shown that the biologic response of intracranial
aneurysms to bare coils is complex, requiring stability of the
initial occlusion for a considerable period of time for a stable
and durable treatment result. As for now, high packing atten-
uation is the only proved factor predictive of stable occlusion.”
Recently, coating the surface of bare platinum coils with a
biodegradable polymer consisting of polyglycolic/polylactic
acid (PGLA) was proposed in an attempt to amplify tissue
response to coils with intended reduction of reopening rate.
After an experimental study in 26 swine and a registry of 100
patients,™® Boston Scientific (Fremont, Calif) introduced the
first PGLA-coated coil (Matrix) on the market in 2003, later
followed by other manufacturers. Matrix coils have a thick
PGLA coating over a platinum core with different physical
properties (eg, softness, surface smoothness) from standard
bare platinum coils resulting in different handling.

The Nexus PGLA microfilament coil was introduced by ev3
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beneficial effect of PGLA addition to reduce the reopening rate of coiled intracranial aneurysms.

(Irvine, Calif) in 2005. Nexus coils are standard bare platinum
coils with additional PGLA microfilament threads interwoven
into the primary coil. The concept of microfilament threads
was chosen by the manufacturer to maintain the physical
properties of the standard bare platinum coil (personal com-
munication, Research and Development, ev3). In our study,
we present our results with coiling of 101 intracranial aneu-
rysms with Nexus microfilament coils. In addition, we com-
pare the results of Nexus coils with historical data of 2 types of
bare platinum coils from our institution.”

Patients and Methods

Description of Coils

Nexus coils have a thickness of 0.010 inch and are available in helical
and in 2 different complex shapes (Morpheus and Tetris). Nexus coils
have PGLA microfilament threads interwoven into the primary coil
(Fig 1). In addition, the coils have a nitinol inner core intended to
make the coil resistant to stretch and compaction.

Patients
Between May 15, 2006, and May 5, 2007, a total of 101 aneurysms in
95 patients were treated with Nexus coils. Patients were not consecu-
tive; in the same period, another 23 aneurysms were treated with
other types of coils for the following reasons: in the beginning and end
of the study period, stock of Nexus coils was incomplete (12 aneu-
rysms), there was operator preference for (thicker) GDC 18 coils
(Boston Scientific) in aneurysms of 10 to 20 mm (7 aneurysms), and
conversion from Nexus coils to other types of coils took place (4
aneurysms).

There were 39 men and 56 women with a mean age of 53.6 years
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Fig 1. Schematic representation of complex-shaped Nexus coil with interwoven PGLA
microfilament threads.

(median, 53 years; range, 14—89 years). Of 101 aneurysms, 77 had
ruptured and 24 had not. Of 24 unruptured aneurysms, 12 were inci-
dentally discovered, 8 were additional to another ruptured aneurysm,
and 4 presented with symptoms of mass effect. Of 77 patients with a
ruptured aneurysm, Hunt and Hess (HH) grading at the time of treat-
mentwas HH I-IIin 41, HH Il in 16, HH IV-V in 20 patients. Timing
of treatment after subarachnoid aneurysm (SAH) was 0 to 3 days in 55
patients, 4 to 7 days in 13 patients, and more than 7 days in 9 patients.

The location of the 101 aneurysms was the anterior communicat-
ing artery in 34, middle cerebral artery in 20, posterior communicat-
ing artery in 15, ophthalmic artery in 10, basilar tip in 7, posterior
inferior cerebellar artery in 5, pericallosal artery in 4, anterior choroi-
dal artery in 2, superior cerebellar artery in 2, posterior cerebral artery
in 1, and vertebral artery in 1. Mean aneurysmal size was 6.6 mm
(median, 6; range, 2—-16 mm).

Coiling Procedure and Complication Registration
Coiling of aneurysms was performed on a biplane angiographic unit
(Integris BN3000; Philips Medical Systems, Best, the Netherlands)
with the patient under general anesthesia. The aim of coiling was to
obtain an attenuated packing of the aneurysm, until not 1 coil could
be placed. After location of the aneurysm on 2D angiography, 3D
rotational angiography was performed of the vessel harboring the
aneurysm. From 3D images, coil projection was assessed, and mea-
surements of the diameter and volume of the aneurysm were per-
formed. Used types of coils, number and lengths of coils, and total
volume of inserted coils were assessed for every aneurysm. Packing,
defined as coil volume/aneurysmal volume x 100%, was calculated.
Coil volume was calculated with a spreadsheet provided by the man-
ufacturer, which contained volumes per centimeter of every type of
coil. Angiographic occlusion was dichotomized in (near) complete
occlusion (90% to 100%) or incomplete occlusion (< 90%).
Complications leading to temporary or permanent neurologic
deficit or death were recorded. In addition, all technical complica-
tions related to the Nexus coils were recorded, regardless of clinical
impact.

992  van Rooij | AJNR 29 | May 2008 | www.ajnr.org

Table 1: Comparison of rupture status and aneurysm locations for
the three compared groups treated with different types of coils

GDC

Nexus 10 Trufill
Number of aneurysms 101 120 115
Ruptured aneurysms (%) 77(76)  97(81) 93(81)
Location on anterior cerebral artery (%)  38(37) 50 (42) 45 (39)
Location on carotid artery (%) 27(27)  35(29) 38(33)
Location on middle cerebral artery (%) 20(20) 12(10) 5(4)
Location on posterior circulation (%) 16(16)  23(19) 27 (24)

Note:—GDC indicates Guglielmi detachable coils.

Supporting Devices

One aneurysm was coiled with a temporary supporting balloon (Hy-
perForm; ev3), another aneurysm was coiled after placement of a
neck-bridging device (TriSpan; Boston Scientific), and 5 aneurysms
were coiled after stent placement (Enterprise; Cordis Neurovascular,
Miami Lakes, Fla).

Anticoagulation Protocol

During coiling of ruptured aneurysms, no heparin was administered
apart from the heparin in the pressure bags (1000 U per 500 mL of
saline). During coiling of unruptured aneurysms not additional to
another ruptured aneurysm, 2500 U of heparin was administered
before insertion of the microcatheter. After the procedure, no antico-
agulation was given in small aneurysms with complete occlusion. In
larger and wide-necked aneurysms, subcutaneous heparin in a ther-
apeutic dosage was prescribed for 48 hours.

Patients with unruptured aneurysms treated with stent-assisted
coiling were preloaded with clopidogrel 75 mg and aspirin 80 mg; this
was continued for 3 to 6 months after the procedure. Patients with
acutely ruptured aneurysms treated with stent-assisted coiling re-
ceived intravenous aspirin 500 mg before placement of the stent. In all
patients treated with stents, response to antiplatelet medication was
tested with the VerifyNow P2Y12 Assay (Accumetrics, San Diego,
Calif) before stent placement.

When formation of thrombus on the coil mesh was angiographi-
cally visible or when coil loops protruded outside the aneurysm in the
parent artery, intravenous infusion of a glycoprotein IIb/IIIa antago-
nist (tirofiban [Aggrastat], Merck & Co, Whitehouse Station, NJ), was
started for 24 to 48 hours’ duration.

Clinical and Angiographic Follow-Up

Patients who survived the hospital admission period were scheduled
for a follow-up visit at 6 weeks and for angiographic follow-up at 6
months. Results of angiographic follow-up were classified in the same
way as initial angiographic occlusion. Need for additional treatment
was assessed in a weekly meeting with neuroradiologists, neurologists,
and neurosurgeons. Outcome according to the Glasgow Outcome
Scale (GOS) was assessed at 6 months.

Comparison With Historical Data of Bare Platinum Coils
Results of coiling of 101 aneurysms with Nexus coils were compared
with historical results of coiling of 120 aneurysms with GDC 10 coils
and 115 aneurysms with Trufill coils (Cordis) with use of identical
methodology.” Locations of the aneurysms and status of rupture for
the 3 compared groups are displayed in Table 1. In 1 aneurysm treated
with GDC 10 coils, a stent was used; in aneurysms treated with Trufill
coils, no stents were used.

Mean aneurysmal volume, packing, incomplete aneurysmal oc-



clusion at 6 months’ follow-up angiography, and retreatment rates for
Nexus coils were compared with both GDC 10 coils and Trufill coils.
Differences were statistically analyzed with use of the unpaired ¢ test
for comparison of means and the X test for comparison of propor-

tions. P values of less than .05 were considered significant.

Results

Initial Angiographic Results and Packing

Initial occlusion was (near) complete in 97 aneurysms and
incomplete in 4. Mean aneurysmal volume was 180.2 mm®
(median, 71 mm?; range, 5-1624 mm?®). Mean packing was
19.4% (median, 18.3%; range, 7.5% to 38.9%). Anticoagula-
tion after the procedure was prescribed in 42 (55%) of 77
ruptured aneurysms and in 18 (75%) of 24 unruptured
aneurysms.

In 101 aneurysms, 426 Nexus coils were used (mean, 4.2;
median, 3; range, 1-14). The 426 coils had a total length of
5776 cm, and total coil volume was 3088 mm?. Of 5776-cm
total length of coils, 2775 cm (48%) was from helical coils,
2372 cm (41%) was from complex Morpheus coils, and 629
cm (11%) was from complex Tetris coils. Inserted coil length
per mm® aneurysmal volume was 0.32 cm (total coil length
5776 cm/total aneurysmal volume 18,201 mm?®).

Clinical Complications
There were no complications leading to transient or perma-
nent morbidity or mortality (0/95 patients, 0%; 97.5% CI,

Fig 2. A 50-year-old woman with an incidentally discovered
unruptured ophthalmic aneurysm. A, Lateral internal carotid
angiogram demonstrates 9-mm ophthalmic aneurysm. B, Af-
ter insertion of three 8 X 30 Nexus Morpheus coils, an
adequate basket is formed. C, After failed attempt to deliver
and withdrawal of a 7 X 30 Nexus Morpheus coil, coil loops
of previous coils are protruding in the parent artery (arrow).
D, Final result with coil loops in carotid artery. The patient
received Aggrastat infusion for 48 hours, with good clinical
outcome.

0.0% to 3.3%). Procedural rupture occurred in 4 aneurysms,
all without clinical sequelae.

Technical Complications and Conversions

Coil loops protruding from the aneurysm in the parent
vessel occurred in 11 aneurysms, in 2 patients with angio-
graphic visible formation of thrombus on the coils. Aggra-
stat infusion was administered in 7 of 11 patients. In all
cases, malposition of coil loops occurred after correct
placement of the first coil and was caused by insertion of
additional coils that displaced loops of previously inserted
coils (Figs 2 and 3).

In 4 aneurysms intended to be treated with Nexus coils, this
proved impossible; therefore, these aneurysms were treated
with other types of coils. In 2 wide-necked aneurysms (one
7-mm aneurysm in the middle cerebral artery and one 10-mm
aneurysm in the anterior communicating artery) treated with
balloon-assisted coiling, the first inserted Nexus coil did not
retain its shape after insertion with balloon assistance but re-
took its original shape after the balloon was deflated, which
resulted in protrusion of loops in the parent artery (Fig 4).
Both aneurysms were treated with GDC 18 coils. In one 2-mm
anterior communicating artery aneurysm, a 2-mm helical
Nexus coil could not be delivered, so this aneurysm was
treated with a 2-mm GDC 10 UltraSoft coil (Boston Scien-
tific). Finally, because a 10-mm Nexus Morpheus coil first
inserted in a 12-mm middle cerebral artery aneurysm could
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Fig 3. A 62-year-old man with grade Ill SAH from anterior
communicating artery aneurysm. A, Internal carotid angio-
gram shows bilobated 5-mm anterior communicating artery
aneurysm. B, First coil (5 X 15-mm Morpheus) forms ade-
quate basket. C, During insertion of the second coil (2 X
8-mm helical), suddenly a coil loop protruded in the parent
artery (arrow). After withdrawal of this coil in the microcath-
eter, the protruding loop persisted, proving this was a dis-
placed loop of the first coil. D, Final result with persisting
protrusion of the coil loop (arrow). Aggrastat infusion was
started, with good clinical outcome.

Fig 4. A 57-year-old woman with grade Il SAH from a middle
cerebral artery aneurysm. A, Internal carotid angiogram
shows wide-necked 7-mm middle cerebral artery aneurysm.
B, Adequate placement of the first coil (7 X 21-mm Mor-
pheus) with assistance of HyperForm 7-mm balloon. C, After
deflation of the balloon, there was expansion of the coil with
protrusion into the parent artery. This coil was withdrawn. D,
Final result after balloon-assisted treatment with GDC 18
coils.



Table 2: Comparison of clinical results of Nexus PGLA microfilament coils with both GDC 10 and Trufill bare platinum coils

Nexus

GDC 10

P Value Nexus-GDC

Trufill 10/Nexus-Trufill

Mean aneurysmal volume 180
(mm?)

Mean packing (%) 19.4 (median, 18.3; range, 8-39)

128 162

22.9 (median, 21.8; range, 9-48)

.10/0.57

29.7 (median, 29.6; range, 15-57) < .0001/< .0001

Morbidity/mortality (%) 0/0 25/0.8 0.9/0 18/.97*

Number of initial incompletely 4(4.0) 4(3.5) 3(2.6) .87/.85
occluded aneurysms (%)

Incomplete aneurysm 14 (17%) of 87 22 (22.2%) of 99 15 (15.8%) of 95 43/.96
occlusion at 6 months

Number of retreatments 12 (11.9%) of 101 16 (13.3%) of 120 9 (7.8%) of 115 .91/.43

Number of incompletely 2(2.0) 6(5.0) 6(5.2) 41/.38
occluded aneurysms at 6
months left untreated (%)

Note:—GDC indicates Guglielmi detachable coils; PGLA, polyglycolic/polylactic acid.

* Combined morbidity/mortality compared.

not be placed satisfactorily, this aneurysm was treated with ~ Discussion

GDC 18 coils.

Clinical Follow-Up

Clinical follow-up at 6 months was available for all patients. Of
77 patients with ruptured aneurysms, 7 died in the hospital of
initial impact of SAH or vasospasm (GOS 1). Two patients
were in a nursing home (GOS 3), 4 patients had nondisabling
neurologic deficits (GOS 4) as a result of vasospasm, and 64
patients had good outcomes (GOS 5). All 18 patients with
unruptured aneurysms were neurologically intact.

Angiographic Follow-Up

Angiographic follow-up at 6 months was available for 82
patients with 87 (86%) aneurysms. Thirteen patients (with
14 aneurysms) had no follow-up angiography for the fol-
lowing reasons: death after SAH in 7, refusal in 5, and ad-
vanced age (78 years) in 1 patient with comorbidities. Oc-
clusion status for 87 aneurysms at 6 months was (near)
complete in 73 (84%) and incomplete in 14 (16%) aneu-
rysms. Of 14 incompletely occluded aneurysms, 12 were
additionally coiled. In 2 aneurysms, both 80% occluded,
additional follow-up is scheduled. Overall rate of retreat-
ment was 12% (12/101), and rate of retreatment for aneu-
rysms with angiographic follow-up was 14% (12/87). Ad-
ditional coiling was without complications.

Comparison With Historical Data of Bare Platinum Coils
Results of comparison of Nexus-coated coils with GDC 10
coils and with Trufill coils are displayed in Table 2. Mean
packing of 19.2% of Nexus coils was significantly lower than
22.9% of GDC 10 coils (P < .0001) and 29.7% of Trufill coils
(P < .0001). All other parameters (including proportion of
incompletely occluded aneurysms at follow-up and retreat-
ment rates) were statistically not significantly different.

Procedural ruptures occurred in 4 aneurysms treated with
Nexus coils, 6 aneurysms treated with Trufill coils, and 4 an-
eurysms treated with GDC 10 coils. Coil loop protrusion into
the parentartery occurred in 11 aneurysms treated with Nexus
coils and in none of the aneurysms treated with Trufill coils
and GDC 10 coils.

In our study, we found that results of treating aneurysms with
PGLA microfilament Nexus coils are similar to those of 2 types
of standard bare platinum coils. A beneficial effect of PGLA
addition on stability at follow-up could not be demonstrated.
Nexus coils were safe to use: no neurologic complications oc-
curred in 95 patients with 101 aneurysms. The slight, but sig-
nificantly lower, packing of Nexus coils compared with both
GDC 10 coils and Trufill coils had no significant effect on
reopening and retreatment rates in this relatively small aneu-
rysm group, though there was a trend to a lower retreatment
rate for Trufill coils. Reopening of coiled aneurysms with time
is not only dependent on packing but also on other factors
such as aneurysmal size, neck width, and the presence of an
intraluminal thrombus.

Technical complications occurred rather frequently,
which, in our opinion, were predominantly related to the in-
ner nitinol core of the coil, intended to make the coil resistant
to compaction and stretch. Nitinol has the propensity to re-
gain its original shape after being forced into a different shape.
In clinical practice, this physical property of the coil resulted in
displacement of loops of coils that were already inserted dur-
ing placement of additional coils, which resulted in coil loops
protruding in the parent artery (Figs 2 and 3). In our experi-
ence, we have not encountered this phenomenon with use of
other types of bare platinum coils. In patients with coil loops
protruding outside the aneurysm in the parent artery, we ad-
ministered an intravenous infusion of a glycoprotein IIb/IIIa
antagonist for 24 to 48 hours because Nexus coils have addi-
tional PGLA microfilaments with possible increased throm-
bogenicity. With this protocol, no permanent thromboem-
bolic complications occurred.

Another disadvantage of the physical property of the niti-
nol core is the dire performance in balloon-assisted treatment.
The first inserted Nexus coil usually did not retain its shape
after insertion with balloon assistance but retook its original
shape after the balloon was deflated, which resulted in protru-
sion of loops in the parent artery, thereby neutralizing the
intended effect of balloon assistance (Fig 4). In these cases,
treatment was continued with other types of coils, with good
results.

The coil manufacturer (ev3) has recently introduced a new
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range of coils of several thicknesses, from 0.0115 to 0.0145
inch, dependent on the diameter of the loop. This new coil,
named Axium, is intended to replace the current available
Nexus range. The Axium coil has no nitinol core and will be
available as a bare platinum coil and as a microfilament coil
with either PGLA or nylon.

In general, the results of our study are comparable with
those of studies with other types of coils with PGLA addition
such as Matrix and Cerecyte (Micrus Endovascular, San Jose,
Calif) coils.®>'® As in our study, a beneficial effect of PGLA
regarding better stability at follow-up was absent or was not
significant in previous studies.®'®

The important question is whether we should continue to
use these PGLA coils to treat intracranial aneurysms. In our
opinion,'®*! supported by other authors,**** the answer is
clearly no for the following reasons. First, and most important,
clinical results of coils with PGLA addition are not better than
those of bare platinum coils. Second, in some PGLA-coated
coils (Matrix), the coating modifies the physical properties of
the coil, negatively affecting ease of handling. Third, PGLA-
coated coils are more expensive. Large prospective random-
ized trials, instigated by coil manufacturers** comparing per-
formance of PGLA coils and standard coils, are not warranted
on the basis of current available data.

Conclusion

PGLA microfilament Nexus coils are safe to use, with results
comparable with those of standard platinum coils. Handling
properties are not optimal: Displacement of coil loops with
protrusion into the parent artery may occur, and coiling with
balloon assistance is hampered by the propensity of the coil to
retake its original shape. This study gives further evidence of a
lack of beneficial effect of PGLA addition to reduce the re-
opening rate of coiled intracranial aneurysms.
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