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Summary: We describe two cases of coil malpositioning that
occurred during endovascular occlusion of saccular basilar tip
aneurysms with fibered platinum microcoils. The technique of
endovascular coil extraction, accomplished successfully and
without complication in both cases, is described and may be
applicable to recently available controlled-detachment coil sys-
tems.
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Endovascular occlusion of saccular intracra-
nial aneurysms with fibered platinum microcoils
is subject to the immediate risk of perforation of
the aneurysmal dome with resultant subarach-
noid hemorrhage or migration of a coil or a
portion of a coil into a normal component of the
circulation.

Prior to the availability of the Guglielmi de-
tachable coil (GDC) system, we treated 15 in-
tracranial aneurysms in 14 patients by using
fibered platinum microcoils (Target Therapeu-
tics, Fremont, Calif). In two cases, both acutely
ruptured basilar tip aneurysms, coils that had
partially herniated back into the normal circu-
lation through the aneurysmal neck were ex-
tracted without complication via a commer-
cially available microvascular retrieval device.

Case Reports

Case 1

The patient, a 50-year-old man with a history of mi-
graine headaches, ulcerative colitis, and mild hyperten-
sion, was admitted after respiratory arrest. A computed
tomographic (CT) scan showed diffuse subarachnoid
hemorrhage. Hunt and Hess grade on admission was 3. An
initial angiogram obtained on the day after admission
69
showed a questionable basilar tip abnormality (Fig 1A). A
partial palsy of the left third cranial nerve that was noted on
the day after admission had resolved by the sixth day of
hospitalization. Findings at transcranial Doppler sonogra-
phy performed on the fourth and sixth days after admis-
sion were consistent with posterior circulation vasospasm.
A repeat cerebral angiogram on the seventh day of hospi-
talization showed a lobulated 6-mm aneurysm of the basi-
lar tip (Fig 1B). There was no angiographic evidence of
vasospasm.

Endovascular occlusion of the aneurysm with fibered
platinum microcoils was performed on the 14th day after
admission. Under systemic heparinization, a Tracker-18
microcatheter and Taper Flex Tip 16 guidewire (Target
Therapeutics) were advanced into the basilar artery
through a 6F guiding catheter that had been positioned in
the distal cervical segment of the left vertebral artery via
right common femoral artery access. The microcatheter
was advanced into the dome of the aneurysm. An intra-
aneurysmal angiogram obtained without complication
showed a 6-mm basilar tip aneurysm. The aneurysmal
dome was directed superiorly and anteriorly and had a
small lateral lobulation. The filling defect within the dome
of the aneurysm was presumed to represent resolving
thrombus (Fig 1C). Eighteen fibered platinum microcoils
were advanced through the microcatheter and into the
aneurysmal lumen. The 18th coil, which was 10 mm long
(5 mm 3 2 mm unconstrained dimension), failed to com-
pletely enter the aneurysmal dome, herniating through the
neck of the aneurysm into the left posterior cerebral artery
(Fig 1D). Attempts to retrieve the coil using 2- and 4-mm
angled snare devices were unsuccessful. An adjustable-
size, nonangled microcatheter retrieval device was subse-
quently navigated into the left posterior cerebral artery.
The aberrant coil was snared and removed without disrup-
tion of the coil cluster within the aneurysmal sac. There
was no clinical or angiographic evidence of propagation of
emboli. A postembolization angiogram showed complete
occlusion of the aneurysm with bilateral patency of the
posterior cerebral arteries (Fig 1E).
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Fig 1. A 50-year-old man with grade III sub-
arachnoid hemorrhage.

A, Vertebral angiogram on the day after admis-
sion shows subtle lobulation of the basilar tip but
no evidence of saccular aneurysm.

B, Repeat study on the seventh day of hospital-
ization shows a lobulated, 6-mm basilar tip aneu-
rysm.

C, Intraaneurysmal angiogram obtained through
the microcatheter confirms the presence of a filling
defect along the aneurysmal dome, presumed to
represent thrombus.

D, Vertebral angiogram shows herniation of a
platinum microcoil into the left posterior cerebral
artery.

E, Angiogram after retrieval of malpositioned
coil shows complete aneurysmal occlusion.
Case 2

The patient, a 41-year-old man with a history of anky-
losing spondylitis, was admitted to an outside hospital with
grade 1 subarachnoid hemorrhage and negative findings
on a CT study. Magnetic resonance images revealed a
basilar tip aneurysm. The patient was transferred to our
institution for angiography and endovascular therapy.

Diagnostic angiography revealed a 5- to 6-mm basilar
tip aneurysm without evidence of vasospasm (Fig 2A).
The aneurysmal neck was small and distinct from the
adjacent P1 segments. The dome was directed superiorly
and slightly posteriorly.

A 6F guiding catheter was carefully advanced into the
distal cervical segment of the left vertebral artery. A Track-
er-18 microcatheter and Taper Flex Tip 16 guidewire were
advanced coaxially with the patient systemically hepa-
rinized. The tip of the catheter was navigated into the
aneurysmal dome using a roadmapping technique, and
this position was confirmed with intraaneurysmal angiog-
raphy. Ten fibered platinum microcoils were advanced
into the dome of the aneurysm without complication. The
proximal limb of an 11th coil (unconstrained circular di-
ameter of 7 mm) herniated into the P1 segment of the right
posterior cerebral artery (Fig 2B). Attempts to retrieve the
coil using 2- and 4-mm angled snare devices were unsuc-
cessful. The coil was subsequently snared and removed by
using a nonangled retrieval device (Fig 2C) without dis-
ruption of the endosaccular coil cluster or clinical evidence
of distal emboli. Final angiograms showed near total
(95%) occlusion of the basilar tip aneurysm with patency
of the posterior cerebral arteries (Fig 2D). A noncontrast
CT scan obtained immediately after the embolization
procedure showed no evidence of subarachnoid hemor-
rhage.

Discussion

Endovascular occlusion of intracranial aneu-
rysms has been performed with the use of de-
tachable balloons (1–3), acrylic tissue adhe-
sives (4), and cellulose acetate polymer (5, 6).
Electrolytically detachable microcoils (3, 7–10)
and, more recently, mechanically detachable
microcoils (11, 12) have been used for aneu-
rysmal occlusion. Use of fibered platinum mi-
crocoils for endovascular treatment of saccular
aneurysms has also been described (13, 14).

Use of a microcatheter delivery system and
coil device in the endovascular treatment of in-
tracranial aneurysms carries the risk of sub-
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Fig 2. A 41-year-old man with grade I
subarachnoid hemorrhage.

A, Diagnostic left vertebral angiogram
shows 5- to 6-mm basilar tip aneurysm
with small neck.

B, Scout radiograph and C, left verte-
bral angiogram show herniation of plati-
num microcoil into the right P1 arterial
segment.

D, Vertebral angiogram after retrieval
of malpositioned coil shows near total oc-
clusion of the basilar tip aneurysm. Both
posterior cerebral arteries are patent.

E, Extracted coil held firmly by re-
trieval device.
arachnoid hemorrhage caused by perforation of
the aneurysmal dome either by the catheter tip
or the coil system. Coil migration or malposition
could also lead to occlusion of a portion of the
normal circulation. While this risk may be re-
duced with the use of detachable systems that
allow more precise placement of coils before
their release into the circulation, the possibility
of this complication has not yet been com-
pletely removed.

In a series of 71 patients (67% of whom had
subarachnoid hemorrhage), Casasco et al (13)
performed endovascular occlusion of 71 intra-
cranial aneurysms using fibered platinum mi-
crocoils. In four cases, the parent vessel was
occluded during positioning of the last coils.
Two of these patients died of massive infarction
and two had a moderate deficit at long-term
clinical assessment (13). Poor outcome in the
patients with parent vessel occlusion is compel-
ling evidence for aggressive endovascular re-
trieval of malpositioned coils.
Various devices have been constructed to fa-
cilitate the retrieval of intravascular foreign bod-
ies (15–22). In both our cases, initial attempts
to retrieve the malpositioned coils were made
by using Amplatz gooseneck microsnares (Mi-
crovena Corp, White Bear Lake, Minn) (Fig 3)
with loop diameters of 2 mm and 4 mm, respec-
tively. Although this snare is packaged within its
own 2.3F microcatheter, the snare wire itself
can be advanced through any microcatheter
that allows passage of a 0.016-in diameter
guidewire. The snare may thus be advanced
through a microcatheter that is already posi-
tioned within the intracranial circulation. The
90° angulation of the snare loop in relation to its
guiding wire theoretically facilitates the ad-
vancement of the loop over an intravascular
foreign body in a perpendicular fashion. The
foreign body is held firmly in place when the
microcatheter is advanced up to and over the
snare loop, reducing the loop’s functional diam-
eter. Alternatively, especially in retrieving larger
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Fig 3. Gooseneck microsnare.
A, The wire and snare loop, although

packaged within its own 2.3F microcath-
eter, can be advanced through any cath-
eter that allows passage of a 0.016-in
diameter guidewire. Perpendicular orien-
tation of the snare loop with respect to the
wire should facilitate removal of intravas-
cular objects.

B, The diameter of the snare loop is
reduced by withdrawing the wire into the
microcatheter.

Fig 4. Nonangled Retriever device.
A, The snare wire is attached at its

distal end to the catheter tip (arrow).
B, The snare diameter is reduced by

withdrawing the wire at the catheter hub.
objects, the snare loop may be withdrawn into
the microcatheter tip in order to grasp the for-
eign body. This device, however, was unable to
encircle and retrieve the malpositioned coils in
either of our patients.

In both patients, we subsequently advanced a
nonangled Retriever device (Fig 4) (Target
Therapeutics) into the basilar artery. The design
of this device enables the operator to fashion a
snare loop of variable diameter. A flexible stain-
less steel wire is permanently fixed near the
catheter tip. The snare loop that protrudes from
the tip of the 2.3F or 2.0F microcatheter is
enlarged or diminished by advancing or with-
drawing, respectively, the wire at the hub of the
Retriever catheter. The Retriever cannot be ad-
vanced through an existing microcatheter; use
of this device requires passage of the integral
microcatheter and snare wire. As such, access
to the more distal intracranial vasculature may
be unattainable with this system. This device,
however, performed well at the level of the circle
of Willis, and did allow for successful retrieval of
the malpositioned coils in both our patients. In
each case, a large snare loop was advanced into
one of the posterior cerebral arteries; the coil
was engaged within the snare loop as the snare
wire was withdrawn and the loop diameter di-
minished. Although a portion of the malposi-
tioned coil was located within the aneurysmal
dome in each patient, these coils were extracted
without dislodgment of the remaining coil clus-
ter or clinical evidence of embolic phenomena.
Systemic heparinization, used throughout in
both cases, most likely conferred significant
protection against the formation of emboli.

More widespread availability of detachable
coil systems may diminish the frequency of coil
herniation into the parent vessel (23, 24), but it
does not completely obviate its possibility or the
use of the technique of microvascular foreign
body retrieval.
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8. Guglielmi G, Viñuela F, Duckwiler G, et al. Endovascular treat-
ment of posterior circulation aneurysms by electrothrombosis us-
ing electrically detachable coils. J Neurosurg 1992;77:515–524

9. Dowd CF, Halbach VV, Higashida RT, Barnwell SL, Hieshima GB.
Endovascular coil embolization of unusual posterior inferior cer-
ebellar artery aneurysms. Neurosurgery 1990;27:954–961

10. Zubillaga AF, Guglielmi G, Viñuela F, Duckwiler GR. Endovascu-
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