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BACKGROUND AND PURPOSE: The management of thrombus formation during coil place-
ment in an intracranial aneurysm is important in minimizing periprocedural morbidity and
mortality. We report on seven cases in which the primary treatment for thrombus formation
during such coil placement was intra-arterial abciximab infusion.

METHODS: Clinical and radiologic records of 100 consecutive patients who underwent coil
placement in intracranial aneurysms at our institution during a 1-year period were reviewed.
We identified seven cases (four ruptured aneurysms, three unruptured aneurysms) in which
thrombus formation occurred during the procedure.

RESULTS: Intra-arterial abciximab infusion, up to 5 mg, completely dissolved the thrombus
in four of seven patients and almost completely dissolved it in two. In one patient with distal
emboli, recanalization was not achieved. In two patients, an intravenous bolus of abciximab
without 12-hour infusion was also given adjunctively. In one patient, leakage of contrast
material occurred; this was related to the intra-arterial infusion. Clinically, no new neurologic
deficits were directly related to the intra-arterial abciximab infusion. Six patients had good
clinical outcome, and one patient died.

CONCLUSION: Relatively low-dose, intra-arterial abciximab infusion can immediately dis-
solve an acute thrombus that forms during intracranial aneurysm coil placement. Although
neither the optimal dose of intra-arterial abciximab nor the need to supplement the intra-
arterial infusion with intravenous administration was established, we preliminarily found that
low-dose intra-arterial abciximab infusion may be relatively effective and safe in this setting,
even in patients with acute subarachnoid hemorrhage.

Thromboembolism is the most common source of
periprocedural morbidity associated with the treat-
ment of intracranial aneurysms with detachable coils.
The estimated incidence of thromboembolism is in
the range of 3–10%, with permanent deficits esti-
mated to occur in 3–5% of patients (1–5). Among the
causes of thromboembolism, thrombus formation at
the coil–parent artery interface is a potential major
complication and poses a treatment dilemma, partic-
ularly in the setting of a ruptured aneurysm (6). The
present endovascular management of acute thrombus

formation during intracranial aneurysm coil place-
ment includes medical treatment with hypervolemia;
increased intravenous heparin; periprocedural and
postprocedural administration of antiplatelet agents;
intra-arterial thrombolysis with urokinase or tissue
plasminogen activator (t-PA); and, more recently, in-
travenous bolus administration and infusion of potent
glycoprotein IIB-IIIA inhibitors such as ReoPro (ab-
ciximab; Eli Lilly, Indianapolis, IN) (6–10).

Better regimens are needed to treat this potentially
devastating complication. The use of thrombolytics
such as urokinase and t-PA in patients with aneurys-
mal subarachnoid hemorrhage is controversial, par-
ticularly given the documented risk of fatal intracra-
nial rehemorrhage (8). Case reports have described
the use of an intravenous bolus and infusion of gly-
coprotein IIB-IIIA inhibitor abciximab as salvage
therapy for thrombus formation during intracranial
coil placement in unruptured aneurysms (7, 9, 10).
However, intravenous doses of abciximab, including
the recommended 12-hour infusion with its prolonged
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half-life, substantially increases the risk of the bleed-
ing complications, both intracranially and systemi-
cally; this approach has not been advocated for rup-
tured aneurysms (6, 11–13). In particular, if pre-
existing infarcted areas are present, they may further
increase the risk of intracranial bleeding.

We report a series of seven cases (four ruptured
aneurysms, three unruptured) in which thrombus
formed during intracranial aneurysm coil placement.
In each case, the primary treatment was low-dose
intra-arterial abciximab. Initial angiographic results
and clinical outcomes were analyzed.

Methods

We retrospectively reviewed the last 100 consecutive pa-
tients (examined between November 2002 and September
2003) with an intracranial aneurysm who were treated with coil
embolization at our institution. Seven patients were identified
by searching and reviewing the operative records in our data-
base for the keywords thrombus or clot. The patients included
five women and two men aged 45–71 years, four of whom had
ruptured aneurysms, who had acute thrombus formation dur-
ing the coil-placement procedure (Table).

The information documented in the medical records and
imaging studies was reviewed by an interventionist who did not
participate in the procedures during which the acute thrombus
formed (J.K.S., Y.N., or A.B.). All angiographic images and
procedural documents were then reviewed for the location,
dimensions, and neck size of the aneurysm; for the type of coil
and thrombolytic used, with the dose and route; for the acti-
vated clotting time (ACT) recorded closest to the intervention;
and for angiographic and clinical results after intervention.
Postprocedural cross-sectional images were also reviewed. The
medical records of the patients were retrospectively reviewed
for the rupture status of the aneurysm, and if it was ruptured,
for the initial Hunt and Hess grade. Clinical outcomes were
noted, and up-to-date clinical information was obtained from
the outpatient assessment, when available.

All patients were treated under general anesthesia. Patients
with unruptured aneurysms underwent systemic heparinization
after arterial access was obtained. In most patients with rup-
tured aneurysms, systemic heparinization was delayed until
after one or more coils were successfully placed. In general,
patients received an intravenous bolus of heparin, approxi-
mately 50–100 U/kg followed by an infusion of 10–20 U/kg/h,
adjusted to maintain an ACT (measured approximately every
half hour) of greater than 300 seconds. In addition, pressurized
flushing of the arterial sheath and guide catheter was done with
4000 U heparin per liter of sodium chloride solution.

The intravenous heparin infusion was continued after the
procedure for 24–48 hours, with a target partial thromboplas-
tin time of 50–70 seconds. In general, the heparin infusion was
stopped immediately after the administration of abciximab, but
the anticoagulation was not reversed in six of the seven pa-
tients. In one patient who also received intravenous abciximab,
the systemic anticoagulation was partially reversed with intra-
venous protamine. In two cases, intravenous abciximab was
also administered: one in which thrombus formed at the coil
mass in conjunction with a more distal thromboembolism and
another in which attempts to place a stent across a protruded
coil loop were unsuccessful but caused vessel spasm. Postpro-
cedural cross-sectional imaging was performed in all seven
patients before discharge. In one case, only MR imaging was
performed. In two cases, both MR images and CT scans were
obtained, and in four cases, only CT scans were obtained. Su
m

m
ar

y
of

an
at

om
ic

an
d

cl
in

ic
al

re
su

lt
s

Pa
tie

nt
/A

ge
(y

)/
Se

x
L

oc
at

io
n

Si
ze

(m
m

)
N

ec
k

(m
m

)
R

up
tu

re
d

E
m

bo
lic

s
A

C
T

(s
ec

on
ds

)
A

bc
ix

im
ab

H
un

t-
H

es
s

G
ra

de
A

ng
io

gr
ap

hi
c

O
ut

co
m

e

1/
71

/F
A

nt
er

io
r

co
m

m
un

ic
at

in
g

ar
te

ry
5

�
4

3
Y

es
G

D
C

,M
at

ri
x

32
7

In
tr

a-
ar

te
ri

al
5

m
g

IV
R

ec
an

al
iz

at
io

n,
co

nt
ra

st
-a

ge
nt

ex
tr

av
as

at
io

n
2/

48
/M

L
pe

ri
ca

llo
sa

l,
L

pa
ri

et
al

ar
te

ri
ov

en
ou

s
m

al
fo

rm
at

io
n

7
�

5
4

N
o

G
D

C
,g

lu
e

27
0

In
tr

a-
ar

te
ri

al
2

m
g

N
A

R
ec

an
al

iz
at

io
n

3/
56

/F
R

m
id

dl
e

ce
re

br
al

ar
te

ry
bi

fu
rc

at
io

n
7

�
6

6
Y

es
G

D
C

34
0

In
tr

a-
ar

te
ri

al
5

m
g,

17
-m

g
in

tr
av

en
ou

s
bo

lu
s

II
R

ec
an

al
iz

at
io

n

4/
45

/F
R

su
pe

ri
or

hy
po

ph
ys

ea
l

7
�

6
4

N
o

D
C

S,
M

at
ri

x
23

1
In

tr
a-

ar
te

ri
al

2
m

g,
3-

m
g

in
tr

av
en

ou
s

bo
lu

s
N

A
R

ec
an

al
iz

at
io

n

5/
47

/M
L

m
id

dl
e

ce
re

br
al

ar
te

ry
bi

fu
rc

at
io

n
8

�
7

5
N

o
G

D
C

,M
ic

ro
pl

ex
31

5
In

tr
a-

ar
te

ri
al

5
m

g
N

A
N

o
re

ca
na

liz
at

io
n

6/
48

/F
R

po
st

er
io

r
co

m
m

un
ic

at
in

g
ar

te
ry

7
�

7
3

Y
es

G
D

C
25

6
In

tr
a-

ar
te

ri
al

5
m

g
I

Pa
rt

ia
lr

ec
an

al
iz

at
io

n
7/

50
/F

A
nt

er
io

r
co

m
m

un
ic

at
in

g
ar

te
ry

5
�

4
3

Y
es

G
D

C
25

7
In

tr
a-

ar
te

ri
al

5
m

g
I

R
ec

an
al

iz
at

io
n,

co
nt

ra
st

-a
ge

nt
ex

tr
av

as
at

io
n

N
ot

e.
—

N
on

e
of

th
e

pa
tie

nt
s

ha
d

ne
w

ne
ur

ol
og

ic
de

fic
its

af
te

r
th

e
pr

oc
ed

ur
e.

N
A

in
di

ca
te

s
no

t
ap

pl
ic

ab
le

.

1148 SONG AJNR: 25, August 2004



Results
The Table summarizes the anatomic and clinical

results. Local intra-arterial abciximab resulted in
complete clot thrombolysis in four of seven patients.
In two patients, complete proximal recanalization was
achieved, but distal thromboembolic occlusion per-
sisted. In one patient, distal thromboembolism did
not respond to intra-arterial abciximab. In two pa-
tients, adjunctive treatment with intravenous abcix-
imab bolus without infusion was performed (3 mg in
case 4, 13 mg in case 3); no added angiographic effect
was observed. ACTs measured closest to the time of
abciximab administration were 231–340 seconds, with
a mean of 285 seconds. In five of seven patients
treated with intra-arterial abciximab, groin hemosta-
sis was achieved with a suture-closure device (Per-
close; Abbott Vascular Devices, Redwood City, CA)
immediately at the end of the procedure. For two
patients, the sheaths were sutured to the skin and
removed several days later.

Six patients had a good clinical outcome at dis-
charge. Up-to-date clinical follow-up was available in
three patients who were seen in our outpatient clinic.
For these three patients, no new neurologic deficits
were documented. One patient with a grade IV con-
dition eventually died from sequelae of the initial
hemorrhage (withdrawal of care). For one patient,
immediate postprocedural CT revealed extravascular
contrast enhancement not documented angiographi-
cally during the procedure; however, no apparent
change in the patient’s neurologic status was identified
on physical examination. In one case, aneurysm rerup-
ture occurred during the first coil deployment, as indi-
cated by frank extravasation of contrast material. How-
ever, the hemorrhage was controlled with further coil
placement, and thrombus formed adjacent to the coils.
Despite the risk of further rehemorrhage, this thrombus
was treated with intra-arterial abciximab, with recanali-
zation, and the patient did well clinically.

In one patient with multiple aneurysms and an
arteriovenous malformation, MR imaging was per-
formed 2 days after embolization. T2-weighted im-
ages demonstrated an arteriovenous malformation
with increased signal intensity and associated re-
stricted diffusion in the splenium of the corpus callo-
sum; this finding was considered to be secondary to
cyanoacrylate embolization of the arteriovenous mal-
formation within the brain. In the patient presenting
with an aneurysm in the right middle cerebral artery
bifurcation, CT demonstrated an infarct in the right
frontal lobe without hemorrhagic transformation.
Two patients with aneurysms of the anterior commu-
nicating artery had small areas of cortical ischemia.
However, the ischemic changes documented on cross-
sectional images did not lead to a new, clinically
evident neurologic deficit.

Illustrative Case 1
A 45-year-old woman with multiple sclerosis under-

went MR imaging and MR angiography, which de-
picted a 7-mm, wide-necked (4-mm), right superior

hypophyseal aneurysm. She then underwent elective
coiling of her aneurysm. The patient was placed un-
der general anesthesia, and a 7F sheath was placed in
the right common femoral artery. The patient re-
ceived systemic anticoagulation with intravenous hep-
arin, with the ACT maintained over 300 seconds
throughout the procedure. A 7F guide catheter (Vist-
abrite VBL; Cordis, Miami, FL) was selectively
placed in the cervical segment of the right internal
carotid artery in anticipation of balloon remodeling
technique. A 7-mm � 21-cm coil (Trufill DCS com-
plex; Cordis, Miami, FL) was first placed into the
aneurysm without incident. This was followed by four
other coils (Matrix; Boston Scientific; Natick, MA):
one standard 2D 4-mm � 10-cm, one soft 2D 5-mm �
6-cm, one soft 2D 4-mm � 8-cm, and one soft 2D
4-mm � 8-cm. The last coil pushed one coil loop from
a previous coil into the parent vessel (Fig 1A). After
an additional Guglielmi detachable coil (GDC, soft 3
mm � 4 cm; Boston Scientific) was placed and the
microcatheter removed, the coil loop protruded fur-
ther into the parent vessel. A 20-minute delayed con-
trol angiogram revealed further protrusion of the coil
loop associated with pulsation. A 3.5-mm � 12-mm
stent (S7 AVE; Medtronic, Minneapolis, MN) was
advanced to jail the coil loop. However, because of
vessel tortuosity, the stent could not be advanced
safely without causing substantial spasm, which was
eventually relieved with intra-arterial nitroglycerin
(100 �g). The coil loop was observed for over an hour
without change. Follow-up angiography revealed
slower flow through the right internal carotid artery
and an increasing filling defect about the coil loop
(Fig 1B). A microcatheter (Prowler14; Cordis) was
then carefully navigated immediately proximal to the
coil loop and adherent thrombus. From this location,
2 mg (in 2 mL) of intra-arterial abciximab was infused
(Fig 1C). A control angiogram showed resolution of
the thrombus (Fig 1D) without evidence of distal
thromboembolism. The patient was awakened from
general anesthesia and found to be neurologically
intact.

Illustrative Case 2
A 50-year-old woman presented with a grade I

subarachnoid hemorrhage (Fig 2A). A 5-mm � 4-mm
anterior communicating artery aneurysm was identi-
fied (Fig 2B). The patient was placed under general
anesthesia, and a 5F sheath was inserted into the right
common femoral artery. A 5F Envoy guide catheter
was then selectively placed into the right internal
carotid artery. A microcatheter (Prowler14; Cordis)
was used to selectively catheterize the aneurysm,
without incident. A GDC-10 (3D, 4 mm � 10 cm) was
first deposited into the aneurysm. However, as the
coil was advanced into the aneurysm during the last 2
cm of coil, a small coil loop was seen to extend beyond
the confines of aneurysm roadmap. This correlated
with an acute elevation in blood pressure, and control
angiography showed extravasation of contrast mate-
rial, a finding that indicates aneurysm re-rupture (Fig
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2C). We continued coil placement, first pushing the
rest of the first coil into the aneurysm. A second coil,
GDC-10 (3 mm � 4 cm) was then advanced into the
aneurysm sac. Control angiograms obtained approxi-
mately 4 minutes after the rupture showed a marked
reduction in extravasation. Another control angio-
gram obtained 2 minutes later showed complete he-
mostasis. No further extravasation was identified. A
third GDC-10 (soft 2 mm � 4 cm) was then placed
into the aneurysm. At control angiography, filling
defects were then identified adjacent to the coils;
these were associated with marked delay in filling of
distal anterior cerebral arteries bilaterally (Fig 2D). A
microcatheter was navigated to the region of the coil
mass and beyond, into the right proximal A2 segment
of the anterior cerebral artery. A manual injection
through the microcatheter revealed substantial
thromboembolism (Fig 2E). Intra-arterial abciximab
(5 mg) was infused via the microcatheter, resulting in
recanalization of the entire anterior cerebral artery
territory (Fig 2F). A final postembolization angio-
gram of the left internal carotid artery showed aneu-
rysmal occlusion and normal filling of both anterior
cerebral artery territories (Fig 2G). Postprocedural
CT revealed extensive extravasation of contrast
agent; however, no substantial mass effect was iden-
tified. The patient awoke without focal deficit. She
was discharged home from the hospital. On follow-up
clinic visitation, she was neurologically intact.

Discussion
From November 2002 in our institutional analysis

of over 100 consecutively coiled aneurysm patients,

approximately 7% had identifiable thrombus forma-
tion during the procedure. In these seven patients, the
thrombus was treated with intra-arterial abciximab,
resulting in recanalization in most cases: four were
complete, two were complete proximally with residual
distal thromboembolism, and one resulted in no re-
canalization of the distal thromboembolism. In gen-
eral, thrombus formation did not lead to increased
periprocedural morbidity or mortality. Given the
complexity of some of the cases, it is likely that man-
agement of the thrombus with intra-arterial abcix-
imab contributed to the surprisingly favorable out-
comes. In particular, intra-arterial abciximab was
used in four patients with acutely ruptured, but pro-
tected, aneurysms without clinically important intra-
cranial or systemic bleeding complications. In one
case, low-dose intra-arterial abciximab was used to
treat a thrombus immediately after an intraproce-
dural rerupture of an aneurysm, as documented by
the frank extravasation of contrast material. (The
aneurysm was first secured with coil placement.) In
one case, postprocedural CT revealed contrast atten-
uation within the sulci that was not detected on cere-
bral angiograms during the procedure. Such leakage
of contrast material without frank extravasation did
not lead to neurologic deterioration; however, this
finding accentuates the potential bleeding risk with
glycoprotein IIB-IIIA inhibitors.

The local intra-arterial infusion of glycoprotein
IIB-IIIA inhibitors is an addition to the options avail-
able to treat thrombi that form during neurointerven-
tional procedures. Medical treatment with hypervol-
emia, hemodilution, increased intravenous heparin,
periprocedural and postprocedural antiplatelet agents,

FIG 1. Illustrative case 1.
A, Right internal carotid artery angio-

gram, oblique projection, unsubtracted,
shows a coil loop protruding into the par-
ent vessel.

B, Right internal carotid artery angio-
gram, oblique projection, subtracted view,
shows a filling defect about the coil loop,
indicating thrombus formation. Note the
decreased antegrade flow into the supra-
clinoid internal carotid artery.

C, Right internal carotid artery angio-
gram obtained via a microcatheter injec-
tion. The image clearly shows the filling
defects about the protruded coil loop and
more distally.

D, After a local, low-dose (2-mg), intra-
arterial infusion of abciximab through the
microcatheter, thrombus dissolution is
documented without evidence of distal
thromboembolism.
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intra-arterial thrombolysis with urokinase or tissue
plasminogen activator, and intravenous bolus injec-
tion and infusion of glycoprotein IIB-IIIA inhibitors
have been used to manage periprocedural acute
thromboembolism (6–10). Cronqvist et al (8) used
selective local intra-arterial infusions of urokinase to
treat periprocedural thromboembolism in 19 patients
undergoing coil treatment. They reported complete
recanalization in 10 patients and partial recanaliza-
tion in nine, with 14 patients eventually having good
outcomes. However, in three of six patients with rup-
tured aneurysms, devastating intracerebral hemor-
rhage occurred. Derdeyn et al (14) treated with intra-
arterial thrombolytics four of six patients (4.5% of
133 patients treated over 5 years) in whom intra-

arterial thrombus formed during GDC placement.
Three received urokinase and one received retevase,
with good angiographic results; one of the four pa-
tients awoke with a new neurologic deficit. More
recently, Workman et al (6) identified thrombus for-
mation at the coil–parent artery interface in nine
(4.3%) of 210 patients undergoing coil placement
within a 30-month period. The thrombus was treated
with additional intravenous heparin (five patients)
and additional heparin with intravenous bolus injec-
tion and infusion of glycoprotein IIB-IIIA inhibitor
(four patients), with good clinical results. However,
the authors elected not to treat any of the four pa-
tients with ruptured aneurysms by using intravenous
glycoprotein IIB-IIIA inhibitor.

FIG 2. Illustrative case 2.
A, Nonenhanced CT scan shows subarachnoid hemorrhage and ventricular

prominence.
B, Right internal carotid artery angiogram, frontal projection, shows a heart-shaped

anterior communicating artery aneurysm pointing inferiorly, with filling of both anterior
cerebral arteries through the anterior communicating artery.

C, Right internal carotid artery angiogram, frontal projection, shows frank extravasation
of contrast material during deployment of the first coil.

D, Right internal carotid artery angiogram, frontal projection, obtained after coil place-
ment inf the aneurysm shows no further extravasation of contrast agent. However, both
anterior cerebral arteries no longer fill.

E, Right anterior cerebral artery angiogram, with a manual injection via a microcatheter,
lateral projection, shows a paucity of branch filling consistent with extensive thromboembolism.

F, Right anterior cerebral artery angiogram, with a manual injection via a microcatheter,
lateral projection, after local low-dose intra-arterial infusion of 5 mg of abciximab through
the microcatheter, shows recanalization of the anterior cerebral artery branches.

G, Right internal carotid artery angiogram, frontal projection, after aneurysm rupture,
aneurysm coil placement, and thrombolysis with intra-arterial ReoPro shows no filling of the
anterior communicating artery aneurysm and normal filling of both anterior cerebral arteries.

AJNR: 25, August 2004 ABCIXIMAB 1151



The use of glycoprotein IIB-IIIA inhibitors, such as
abciximab, in the setting of acutely ruptured aneu-
rysms is untested. In one case report, an intravenous
bolus of a glycoprotein IIB-IIIA inhibitor abciximab,
without a 12-hour infusion was given to a patient with
grade I subarachnoid hemorrhage; this led to a good
clinical outcome (9). In our series, four patients with
acutely ruptured aneurysms developed thrombus dur-
ing coil placement and were treated with intra-arterial
abciximab, with good angiographic results. All aneu-
rysms were secured with coils before abciximab was
infused.

Because acute thrombus is rich in platelets (white
clot), glycoprotein IIB-IIIA inhibitors may be more
effective than fibrinolytics, such as urokinase, in dis-
solving acute thrombus (8, 9). In one patient, intra-
arterial abciximab failed to recanalize a distal throm-
boembolism, which was thought to be chronic,
organized clot less responsive to glycoprotein IIB-
IIIA inhibition. In this patient, a large aneurysm of
the left middle cerebral artery bifurcation was initially
coiled, which compacted 2 years later. The thrombo-
embolic event occurred during the recoiling proce-
dure and likely represented a fragment of organized
clot that was dislodged from within the aneurysm
during coil placement.

The reported risk of ischemic stroke after intracra-
nial aneurysm coil placement is 1–17% (1–3, 5, 14). In
analyzing postprocedural ischemic events after the
treatment of intracranial aneurysms with GDCs, Der-
deyn et al (14) estimated that the actuarial risk of
stroke is 3.8%. On the basis of multivariate analysis,
they identified a larger aneurysm diameter and pro-
truding coils as significant independent predictors of
postprocedural ischemic events after GDC place-
ment, but they found no factor associated with intra-
procedural intra-arterial thrombus formation. Their
relatively low incidence of intraprocedural intra-arte-
rial thrombus formation may reflect a more aggres-
sive heparinization and antiplatelet protocol (14).
The trend to use bioactive coils and other surface-
modified coils might increase the risk of periproce-
dural and postprocedural thrombus formation and
ischemic stroke (15–17).

The dose and safety profiles of glycoprotein IIB-
IIIA inhibitors have been investigated in the preven-
tion and treatment of thromboembolic and ischemic
complications in coronary interventions (18, 19), but
the optimal dose and delivery method in cerebrovas-
cular interventions are unknown. The pharmacology
of the intravenous bolus injection and infusion of
abciximab in coronary intervention leads to the inhi-
bition of platelets within 10 minutes and to the per-
sistent blockage of glycoprotein IIB-IIIA receptors at
a rate of 29%, even 8 days after administration (13).
In several of our cases, immediate thrombolysis was
achieved with relatively low dose, local, intra-arterial
infusion of abciximab (2–5-mg intra-arterial bolus
versus 15–25-mg intravenous bolus).

Glycoprotein IIB-IIIA inhibitors bind to the IIB-
IIIA surface-membrane glycoprotein platelet recep-
tor and primarily prevent platelet cross-linking and

aggregation (13, 18, 19). In addition to preventing
fibrinogen cross-linking and platelet aggregation, gly-
coprotein IIB-IIIA antagonists have other pharmaco-
logic properties (20, 21). The glycoprotein IIB-IIIA
antagonists can disaggregate newly formed platelet
clusters in vitro, even when their potential fibrinolytic
activity is ruled out. Because enzyme-dependent fibri-
nolysis does not appear to be involved in this setting,
competitive removal of fibrinogen by the receptor
antagonists is a likely mechanism to produce dispersal
of the clot. Other mechanisms of action attributed to
the platelet glycoprotein IIB-IIIA receptor antago-
nists that could potentially affect their efficacy in vivo
are their ability to prevent fibrinogen-mediated ag-
gregation and inhibit platelet-dependent prothrombi-
nase activity and thrombin generation in a concentra-
tion-dependent manner. They may have some
function as anticoagulants, and they may also pro-
mote fibrinolysis. The mechanisms are not well elu-
cidated but may involve decreasing fibrin production,
decreasing inhibition of rt-PA, or increasing uroki-
nase production (18, 19, 22).

Although awareness of the use of intravenous gly-
coprotein IIB-IIIA inhibitors during neurointerven-
tional procedures is growing, it should be emphasized
that its intravenous use has been associated with
higher risk of complications at the vascular access
site, excessive bleeding if emergent surgery is needed,
and thrombocytopenia, intracranial hemorrhage, and
its effects are not easily reversed (11–13). Moreover,
in the setting of aneurysm coil placement, emergency
life-saving ventricular drainage may carry significant
risk after an intravenous bolus and infusion of glyco-
protein IIB-IIIA. To limit the periprocedural and
postprocedural bleeding risk, a low-dose, local, intra-
arterial infusion of glycoprotein IIB-IIIA inhibitors
may have advantages over an intravenous administra-
tion in the emergency treatment of acute intracranial
thrombus formation. Intra-arterial abciximab may al-
low higher local concentrations of glycoprotein IIB-
IIIA inhibitor to bind the recently formed thrombus
to maximize inhibition of platelet aggregation, to in-
duce natural thrombolytics, and to inhibit release of
thrombin from the recently formed clot. Theoreti-
cally, a lower intra-arterial dose may achieve the same
local thrombolytic effect as that of an intravenous
dose, and it may lead to a lower systemic level of
receptor inhibition. This may decrease subsequent
systemic bleeding complications. The thrombus dis-
solution and systemic platelet effects of intravenous
and intra-arterial glycoprotein IIB-IIIA inhibitors
should be directly compared in appropriate animal
models. Direct comparisons with local, low-dose, in-
tra-arterial infusions of other glycoprotein IIB-IIIA
inhibitors with shorter half-lives should also be inves-
tigated as they may have further advantages in this
setting (eg, peptide eptifibatide, Integrilin; MK-383,
Aggrastat).

More extensive clinical experience is needed to
validate the safe use of local, low-dose, intra-arterial
glycoprotein IIB-IIIA inhibitors such a abciximab in
cerebrovascular interventions. This may lead to an
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improved or optimal management regimen for treat-
ing thromboembolic complications, particularly in the
setting of an acute aneurysm rupture.

Conclusion
Although no definite management recommenda-

tions can be made, and although more clinical assess-
ment is needed to define its safety profile, our pre-
liminary experience in a few patients suggests that a
local, low-dose (2–5-mg), intra-arterial infusion of
abciximab may be relatively safe and effective in
achieving timely recanalization of an acute thrombus
formed during intracranial aneurysm coil placement.
The use of intra-arterial abciximab to treat acute
thrombus formation was associated with relatively
good clinical outcomes in patients with ruptured or
unruptured aneurysms. Intra-arterial abciximab infu-
sion may have less risk of postprocedural systemic
bleeding than intravenous abciximab bolus and
infusion.
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