
The indications for endovascular treatment of
intracranial vascular pathologies continue to expand as
new techniques and technologies evolve. This in turn
has increased both the number of endovascular
procedures performed and a proportional number of
procedure related complications, including coil stretch-
ing, unraveling, prolapse, and migration. The reported

incidence of coil stretching is less than 2% and only
0.5% for coil protrusion and migration [1, 2]. Despite
the rare incidence of these coil complications, these
events represent a challenge to manage. Loose coil
ends significantly contribute to thromboembolic events,
increasing risk of ischemic stroke and permanent
neurologic def icit [3]. There are currently several
devices and published technique strategies to retrieve
loose coils. Each technique, however, is limited to
specific complications and thus have limited efficacy.

We describe an alternative to these salvage strategies
that may serve as a simple, elegant retrieval strategy in
the limited situation where a Penumbra Coil 400
(Penumbra, Alameda, CA, USA) detaches prematurely
inside of the PX 400 microcatheter (Penumbra,
Alameda, CA, USA). In this specif ic situation, a
stretched and detached coil trapped inside of a coil
mass may be successfully retrieved using careful
aspiration under direct fluoroscopic visualization. A
case illustration using this aspiration technique is
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Manual Aspiration Technique to Retrieve a
Prematurely Detached Coil during Cerebral

Aneurysm Embolization
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Coil herniation, premature deployment, and fracture are procedure associated complications of
endovascular aneurysm embolization that optimally necessitate coil retrieval when feasible. Several pub-
lished techniques describe different strategies for managing coil complications including various snare
retrieval devices, alligator retrieval devices, stent fixation, and open surgical resection of coils when dis-
tal blood flow is compromised. We report a novel technique employed to retrieve a prematurely
detached coil during an aneurysm embolization using a syringe fixed to the microcatheter to carefully
aspirate a loose coil with direct fluoroscopic visualization. This technique can only be utilized in the cir-
cumstance where the proximal end of the coil remains in the microcatheter. Conventional techniques of
coil retrieval and stenting are discussed and compared to the rational for using the manual aspiration
technique.
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presented.

TECHNICAL REPORTS

A 59-year-old female with hypertension and a family
history significant for intracranial aneurysms presented
for evaluation of an incidental basilar tip aneurysm
found after a workup for dementia. The aneurysm had a
maximum diameter of 11.8 mm and a 5.8 mm neck
(Fig. 1). The patient was ultimately consented for an
elective stent-assisted coil embolization of the
aneurysm. On the day of the procedure, the patient was
sedated and intubated without complication and her
right femoral artery was accessed. Her intracranial
vascular anatomy was characterized with digital
subtraction angiography. Through a 6F Neuron guide
catheter (Penumbra, Alameda, CA, USA) placed into
the left vertebral artery, a Prowler Select Plus
microcatheter (Codman Neurovascular Inc,
Bridgewater, NJ, USA) was navigated into the left
posterior cerebral artery. A 4.5×22 mm Enterprise
stent (Codman Neurovascular Inc, Miami, FL, USA)
was deployed across the neck of the aneurysm from the
left P1 segment to the basilar artery. The aneurysm was
then accessed with a 0.025 inch inner diameter PX400
microcatheter with a standard microwire through the
struts of the stent and a Penumbra Coil 400 coil was
deployed, framing the aneurysm dome. A second coil
was passed through the same microcatheter in an

attempt to fill the aneurysm, but only half of the coil
could be inserted into the dome without causing coil
loop prolapse. The microcatheter fell out of the
aneurysm, but the distal end of the coil remained
trapped in the coil mass. Attempts to completely deploy
the coil into the aneurysm were unsuccessful. After
attempts to retrieve the coil, it eventually prematurely
detached from the pusher wire, leaving the proximal
portion of the partially deployed coil still inside the
microcatheter.

At this point of the procedure, options of placing a
second stent to secure the loose coil end against the
vascular lumen or using a snare to attempt coil retrieval
were considered. As an alternative, the PX400
microcatheter was detached from continuous flush and
the pusher wire was withdrawn. A 20 mL syringe was
then fixed to the microcatheter and with careful aspira-
tion under fluoroscopic visualization; the detached coil
was retrieved through the microcatheter, disengaging it
from aneurysm coil mass without disruption (Fig. 2).
The loose coil was clearly visualized inside of the hub
of the microcatheter after the aspiration retrieval (Fig.
3). Subsequent coils were delivered into the
microcatheter, occluding the aneurysm without further
complication. No contrast extravasation was appreci-
ated during the procedure and the patient’s neurologic
exam afterward was unchanged relative to her examina-
tion prior to the procedure.
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Fig. 1. Anterior-posterior (A) and lateral (B) 3D reconstruction views of a digital subtraction angiogram depicting an incidentally discov-
ered basilar tip aneurysm.



DISCUSSION

Premature coil detachment occurs when a pusher
wire is no longer connected to a coil during an
embolization procedure. Despite the varied coil detach-
ment mechanisms available, including mechanical,
hydraulic, electrothermal, and the classic electrolytic,
premature detachment continues to be a potential
technical complication, though its occurrence is rare.
Excessive force applied to a coil through repeated coil
deployments or navigation through tortuous vascular
anatomy increases the chance of premature detachment
[4]. If a coil partially deployed into an aneurysm

prematurely detaches while inside of the delivery
catheter, that is if the proximal end of the coil remains
in the microcatheter, then the disconnected pusher wire
may be still be used to completely deploy the coil into
the aneurysm. In the case illustration presented, this
was attempted, but the remaining portion of the coil
was not accepted into the coil mass within the
aneurysm without microcatheter kick back outside of
the aneurysm. In this situation, salvage strategies must
be considered to avoid the potential complications of a
loose coil including distal embolization, ischemic
stroke, and permanent neurologic deficit.

A coil that prematurely detaches from a pusher wire
while completely outside the delivery microcatheter is a
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Fig. 2. A. Anterior-posterior fluoroscopic view of the basilar tip aneurysm filled with a coil mass. B-D. Sequential fluoroscopy frames
showing release of the detached, partially deployed coil from the coil mass during aspiration through the PX400 microcatheter. The white
arrows identify the distal end of the loose coil.
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difficult problem to manage since control over the coil
is lost completely. The proximal portion of the coil in
this situation is a loose end and the entire coil may be
loose if the distal end was not yet partially delivered
into a coil mass. There are several published strategies
to manage this situation. First, stents have been
deployed over loose coil ends, securing the loose ends
against the lumen with favorable success in limited
cases [5-8]. Balloon remodeling techniques have also
been described were a balloon is placed at the base of
the aneurysm neck, compacting the coil mass inside the
aneurysm and assisting the placement of a prolapsed
coil loop back into the aneurysm [4, 9]. Several types
of snares and alligator clamps are also available to
retrieve loose, detached coils [4, 10-12]. However, the
risks of coil retrieval using these devices, thromboem-
bolism and damage to the intima for example, must be
weighed against the risks of other management strate-
gies. Capturing a loose coil with a snare is very
difficult maneuver and typically contralateral groin
access is required. A technique using a balloon to
stabilize a coil mass while a snare was used to retrieve
a loose coil has been described [13]. Several reports
describe an alternative strategy to retrieve a loose coil
using the Merci Retrieval System (Concentric Medical,
Inc., Mountain View, CA, USA) [14-16] or thrombec-
tomy stent devices [17, 18]. Ultimately, if attempts at
retrieval of a loose coil are unsuccessful in the presence
of compromised distal blood flow, open surgical
procedures have been used to remove displaced coils
[19-23].

Some control over a coil is retained when the
proximal end of a prematurely detached coil remains

inside of the delivery microcatheter. It may be possible
to complete the deployment of a coil that was partially
deployed into an aneurysm in this circumstance, partic-
ularly if the position of the microcatheter remains
inside the aneurysm despite the fact the pusher wire is
no longer physically attached to the coil. In addition to
the salvage strategies available for a proximal coil end
that was prematurely detached outside of the delivery
catheter, a prematurely detached proximal coil end that
is retained in a microcatheter offers more retrieval
strategies. The delivery microcatheter, for instance, can
be used as a guide to slide a snare down to and around
the loose coil end [24]. A strategy for wedging the
loose coil end inside of the microcatheter using
guidewires has been described [25]. Ng et al. described
retrieving a prematurely detached coil that remained
inside of a microcatheter using a vacuum inside of the
microcatheter created by rapidly withdrawing the
pusher wire [26]. It has also been suggested that a
vacuum can be created to retrieve a loose coil in this
manner by attaching a syringe to the hub of the
microcatheter [4], though this technique has not been
published. We report the successful application of this
technique to retrieve a prematurely detached coil that
partially remained inside of the delivery microcatheter.

The design features of the Penumbra Coil 400 used in
the case illustration may have aided the aspiration
retrieval of the coil. This coil has a relatively larger
primary diameter and thin inner filament wire, making
the coil very pliable and soft. We postulate that the
combination of coil softness and larger size may have
enabled the complete aspiration retrieval of this coil
through the microcatheter. The microcatheter inner
diameter and the coil size allow for a minimal free
space between them. This creates an optimal seal
allowing for increased vacuum power during manual
aspiration. The coil softness and vacuum created from
the tight fit contributed for such a dramatic migration
of the coil from the aneurysm to the aspirating syringe
on the hub of the microcatheter. We have not tested the
manual aspiration coil retrieval method with different
types of coils and microcatheters. This technique was
helpful on this case because the PX 400 microcatheter
was inside of a 6F guide catheter. This leaves no room
for our preferred method of coil retrieval using the
microcatheter as a guide to slide a snare down to and
around the loose coil end [24]. The technique described
allowed for a very simple bail out from a potentially
difficult situation.

In conclusion, premature coil detachment is a
diff icult complication to manage and significantly
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Fig. 3. Syringe connected to the PX400 microcatheter depicting
the prematurely detached coil within the catheter hub after aspira-
tion retrieval.
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contributes to thromboembolic events, thus requiring
either retrieval or f ixation of the prolapsed coil.
Optimal salvage strategies must be tailored to the
specific situation and the experience of the interven-
tionist. We describe an effective, safe technique for
retrieving a prematurely detached Penumbra coil that
remains in the delivery microcatheter.
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