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etachable coil embolization of intracranial aneurysms has

become a valid therapeutic alternative to open surgery."
Potential complications include intraprocedural aneurysm
rupture and thromboembolic events. Thromboembolic com-
plications (typically platelet-derived events) occur during an-
eurysm coiling in approximately 3% of the cases, resulting in
permanent neurologic disability in 1.7%-5% of patients.”™
Heparin is commonly used as an anticoagulant in the preven-
tion and treatment of thromboembolism during such proce-
dures. Although the clinical effects of heparin are meritorious,
side effects do occur, with bleeding being the most common.
However, heparin rarely leads to the syndrome of heparin-
induced thrombocytopaenia (HIT), which can result in
thromboembolic or bleeding complications.” We report a
case of endovascular aneurysm coiling during which throm-
botic complications occurred due to HIT.

Case Report

A 46-year-old man presented with a sudden onset of severe headache
and loss of consciousness on January 9, 2004. The patient was a non-
smoker and nonhypertensive, and he had no history of diabetes mel-
litus. CT revealed diffuse subarachnoid hemorrhage associated with a
small left pontine hematoma, intraventricular bleed, and hydroceph-
alus. He recovered consciousness 3 days later and was found to have
severe right hemiparesis. Digital subtraction angiography was per-
formed on March 13, which revealed occlusion of bilateral internal
carotid arteries in their supraclinoid segments, with anterior circula-
tion being supplied through bilateral posterior communicating arter-
ies. Left anterior inferior cerebellar artery (AICA) and left posterior
inferior cerebellar artery (PICA) aneurysms were suspected, and the
patient was referred to our center for endovascular coiling. On March
17, a cerebral angiogram was repeated in our center along with a 3D
study for better visualization of the aneurysms (Fig. 1). The angio-
gram confirmed the findings of the previous digital subtraction an-
giogram. A third small aneurysm was seen arising from the P1 seg-
ment of the left posterior cerebral artery. During both of the
diagnostic angiograms, 2500 IU heparin was given as an intra-arterial
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Heparin-Induced Thrombocytopenia in a Case of
Endovascular Aneurysm Coiling

SUMMARY: \We report a case of 46-year-old man who underwent endovascular coil embolization for
left anterior inferior cerebellar and posterior inferior cerebellar aneurysms. During embolization of both
aneurysms, thrombotic complications were observed along with a relative lack of response to heparin.
Intra-arterial abciximab was used to recanalize an almost completely occluded posterior inferior
cerebellar artery. A marked decrease in platelet counts was found soon after embolization, which
normalized within a few days. Serologic tests confirmed heparin-induced thrombocytopenia. This
syndrome should be considered in cases with thromboembolic complications during endovascular
procedures, particularly in patients undergoing repeated heparin exposure. A sudden decrease in
platelet counts and lack of response to heparin, manifested as a relative lack of increasing activated
clotting time, should make one suspect this syndrome.

bolus. Blood investigations were normal, with baseline platelet count
on March 16 being 292 X 10°/pL.

On March 22, embolization of the left AICA and PICA aneurysms
was performed. Heparin was given as a bolus (5000 IU) soon after
placement of an introducer sheath. An additional 2000 IU/h of hep-
arin was given as an infusion through the guide catheter (FasGuide
6F, Target Therapeutics, Fremont, Calif) placed in the right vertebral
artery. A microcatheter (Excelsior SL-10, Boston Scientific, Natick,
Mass) was navigated into the AICA aneurysm. Although significant
residual filling of the aneurysm (Fig 2B) was seen after the first coil
placement (GDC 10, 3D, 4 mm X 8 cm; Boston Scientific), significant
resistance was experienced during the attempt to place the second coil
(GDC 10, soft, 3 mm X 10 cm; Boston Scientific) and the coil was
withdrawn.

Repeat angiogram revealed complete occlusion of the aneurysm,
with a small thrombus at the neck of the aneurysm projecting into the
basilar artery (Fig 2C, -D). Flow was well maintained in the AICA and
basilar artery. A bolus of heparin (3500 IU) was given through the
guide catheter. Activated clotting time (ACT) at this stage was 216
seconds. Repeat ACT after 15 minutes was 230 seconds. As is our
routine practice, we had not performed a baseline ACT measurement
before the procedure. Thereafter, the left PICA aneurysm was embo-
lized with 2 GDC 10 coils (4 mm X 8 ¢cm, 3D, and 3 mm X 6 cm).
After the second coil detachment (Fig 3B), there was progressive slow-
ing of flow in the PICA (Fig 3C). A further 2500 IU of heparin was
given through the guide catheter, followed by 8 mg of abciximab
through the microcatheter placed near the neck of the aneurysm. The
final angiogram revealed brisk antegrade flow in the PICA (Fig 3D).

During extubation, pharyngeal ooze was noticed and heparin was
reversed with protamine. A coagulation profile performed a few
hours after the procedure revealed a low platelet count (40 X 10°/uL).
The other coagulation parameters were within normal limits. Two
units of platelet-rich plasma were transfused, and after 48 hours the
platelet count was 198 X 10°/uL. The postoperative period was un-
eventful with no fresh infarct on CT.

In view of the the unusual thrombotic reaction during emboliza-
tion, the relatively mild elevation of the ACT despite the large amount
of heparin used, and the sudden decrease in the platelet count, the
possibility of HIT was considered. Serologic tests, including heparin-
induced platelet aggregation and enzyme-linked immunosorbent as-
say for heparin-associated antibodies, were positive and the diagnosis
of HIT was confirmed. Follow-up hematologic investigations did not
reveal any other abnormality.

At 1-year follow-up, the patient had mild residual hemiparesis
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Fig 1. Digital subtraction angiography (lateral view) of right
(A) and left (B) internal carotid arteries shows occlusion of
both vessels beyond the origin of the ophthalmic artery.
Hypertrophy of perforator arteries likely to provide collateral
flow (more prominent on the left side) is noted. Left verte-
bral artery injection: anteroposterior (C) and lateral (D) views
show hypertrophied posterior communicating arteries sup-
plying the anterior circulation. Aneurysms are noted in the
left AICA (arrow), the left PICA (arrowhead), and the left
posterior cerebral artery (double arrow). The small posterior
cerebral artery aneurysm was better profiled in 3D angio-
grams (not shown).

Fig 2. Images depicting embolization of the left AICA aneu-
rysm. The bilobed AICA aneurysm was better profiled in
oblique view (A). Although the aneurysm was filling well
after detachment of the first coil (B), a repeat angiogram
after a few minutes shows complete occlusion of the aneu-
rysm (C). Progressive thrombus formation was noticed in a
repeat angiogram done after a few minutes, which shows a
small thrombus projecting into the basilar artery from the
neck of the aneurysm (D).

(4+/5) and was able to walk with support. MR angiography per- occlusion of the coiled aneurysms with patent left AICA and PICA. There
formed 6 months and 1 year after the procedure revealed persistent was no change in the small posterior cerebral artery aneurysm.
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Discussion

Clots at the aneurysmal neck that form during or immediately
after embolization are the likely cause of many thromboem-
bolic events during coiling of intracranial aneurysms.'® Other
sources of thromboembolism include thrombus forming on
catheters during procedures, stenosis of an adjacent artery due
to the coil mass or coil herniation, and displacement of
chronic intraaneurysmal thrombus during coil placement.
Slow flow due to vasospasm or presence of a large-size guide
catheter in the parent artery can also promote thrombus for-
mation.'® Thromboembolic events tend to occur more often
with wide-necked aneurysms because of increased exposed
surface area of thrombogenic coil material.'” Rare and un-
likely causes of thromboembolism include a hypercoagulable
state such as antiphospholipid antibody syndrome.'! In our
case, the thrombotic complication during coiling occurred
due to HIT, which, to the best of our knowledge, has not been
reported in the English literature. There are few reports of HIT
complications during interventional procedures. van Sam-
beek et al reported a case in which an endovascular graft place-
ment in an extracranial internal carotid artery aneurysm
thrombosed within a few days of the procedure due to HIT.'?
Also, Sakai et al reported a massive thrombotic complication
during percutaneous coronary intervention due to this
syndrome."”

Classically, 2 clinical forms of HIT are described. HIT type
I is a benign form with a reversible mild thrombocytopenia
that often resolves despite persistent heparin treatment. Plate-
let proaggregating effects of high doses of heparin itself with an
increased binding of fibrinogen seem to be the mechanism

Fig 3. Images depicting coiling of the left PICA aneurysm.
The aneurysm (A) was coiled with two detachable coils.
Although residual aneurysm filling with well patent left
PICA was seen after detachment of the second coil (B), a
repeat angiogram done after a few minutes shows almost
complete occlusion of the aneurysm with marked slowing
of flow in the PICA (C). Abciximab infusion near the neck
shows a patent PICA (D).

leading to a decrease in the platelet
count.” Type I HIT is an autoimmune
reaction often associated with thrombo-
embolic complications that result from
the development of antibodies in re-
sponse to heparin binding with circulat-
ing platelet and endothelial-bound
platelet factor 4. These immunoglobulin
G, M, and A antibodies then bind
strongly with the heparin—platelet factor
4 complex. The immune complex reacts
with the platelet Fcylla receptors, lead-
ing to platelet activation and thrombosis
and rarely bleeding. These antibodies
also bind to the same epitope on endo-
thelial cells, resulting in endothelial cell
activation with the release of tissue fac-
tor, which can produce a hypercoagula-
ble state.’

Various laboratory tests, such as
platelet *C serotonin release assay,” he-
parin-induced platelet aggregation,® and enzyme-linked im-
munosorbent assay,® are used in the diagnosis of HIT. These
tests are complementary, and no test is completely reliable in
confirming HIT.® As seen in our case, features that may help in
suspecting HIT during endovascular procedures include un-
usual thromboembolic events and the lack of a response to
heparin, which is seen as a relative lack of increasing ACT.
These features in a patient with a history of exposure to hepa-
rin should raise suspicion of HIT, and repeat platelet counts
should be done along with the serologic tests.

The incidence of HIT remains uncertain.® Generally, HIT type
1T occurs in 1%—3% of patients treated for 1-2 weeks with unfrac-
tionated heparin compared with about 0.1% for patients receiv-
ing low-molecular-weight heparin.” These figures have been ob-
tained in patients receiving postoperative prophylactic heparin
treatment. Gluckman et al reported that platelet factor 4—hepa-
rin antibody induction occurred in a significant number of pa-
tients (17%) receiving unfractionated heparin during percutane-
ous revascularization." In their study, however, antibody
conversion was infrequently associated with in vitro evidence of
heparin-dependent platelet activation or HIT. The timing of HIT
depends on prior exposure to heparin. In patients without previ-
ous exposure to heparin, a fall in platelet count occurs at about
5-10 days after initial treatment (delayed onset).'> In patients
who have received heparin within 3 months, thrombocytopenia
may occur within the first 24 hours after reexposure to heparin
(acute onset). HIT is not well recognized as a potential cause of
complication during neurointerventional procedures, probably
because of the concept that this syndrome develops after a few
days of heparin therapy.® However, as seen in the study by Gluck-
man et al, significant numbers of patients undergoing endovas-
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cular procedures may develop heparin-induced antibodies. Once
sensitized, patients may develop this syndrome a short time after
the repeat exposure to heparin and may manifest symptoms dur-
ing or soon after the procedure.'>"?

Thrombotic complications are much more common in
HIT than are bleeding ones. Clinical features of HIT due to
venous thromboembolism include deep venous thrombosis,
pulmonary embolism, venous limb gangrene, and adrenal
hemorrhagic necrosis.® Arterial thrombosis commonly in-
volves distal aorta and major limb arteries, resulting in limb
ischemia.® Thrombotic stroke and myocardial infarction are
also possible consequences. As seen in our patient and in pre-
viously reported cases,'>'> HIT rarely may also manifest as
thrombotic complication at the site of intervention during or
soon after an endovascular procedure.

Treatment of a patient with HIT includes prompt removal of
all sources of heparin and replacement with an anticoagulant
therapy that does not cross-react with HIT antibodies.>'® Alter-
native anticoaglants with recorded success in HIT include danap-
aroid, lepirudin, and argatroban.*'® Because of frequent cross-
reactivity with HIT antibodies, low-molecular-weight heparin
should not be used. Early use of warfarin should be avoided in
patients with HIT because of reported risk of venous limb gan-
grene.'” Antiplatelet agents, such as aspirin and dipyridamole,
have also been used.® As seen in our case, abciximab was effective
in recanalization of an almost completely occluded artery. Sakai
et al reported successful use of argatroban to treat HIT-induced
thrombus formation during coronary stent placement proce-
dures." In the case reported by van Sambeek et al, thrombectomy
and local fibrinolysis were used to clear the HIT-induced throm-
bus formation in an endovascular graft.'> However, the graft
completely rethrombosed a day after the procedure. Platelet
transfusion is not advisable to correct thrombocytopenia because
of possible accelerated aggregation and thrombotic
complications.

In view of dilated posterior communicating arteries, the
bilateral carotid occlusions seen in our case were probably of
long duration. There was no historical or imaging evidence of
ischemic stroke. Bilateral supraclinoid carotid artery occlu-
sion can occur from various etiologies, and in many cases no
cause can be found.'®*° In our case, there were no predomi-
nant risk factors of vascular occlusive disease such as hyper-
tension, smoking, diabetes mellitus, or hypercholesterolemia.
Bilateral stenosis and occlusions of intracranial carotid arter-
ies are also seen in Moyamoya disease. In our case, an an-
giogram did not show the typical “puff of smoke” appear-
ance characteristic of this disorder, and the collateral flow
through the enlarged posterior communicating arteries was
also unlike the pattern seen in Moyamoya disease. Various
disorders that can lead to a secondary Moyamoya-like an-
giographic pattern include neurofibromatosis, pseudoxan-
thoma elasticum, cranial irradiation, and Down syndrome.
Prothrombotic conditions such as protein S deficiency or
antiphospholipid antibodies, sickle cell anemia, paroxys-
mal nocturnal hemoglobinuria, and essential thrombocy-
themia have also been linked to Moyamoya disease.”® For
our patient, the detailed history, examination, and investi-
gations did not reveal any of these disorders. Also, a review
of the literature did not reveal any reported association
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between the above-mentioned vascular occlusive disorders
and the occurrence of HIT.

Conclusion

Rarely, thromboembolic complication during an endovascu-
lar embolization of an intracranial aneurysm may occur due to
ahypercoagulable state because of HIT. Features that may help
in suspecting HIT during the procedure include unusual
thromboembolic events and lack of response to heparin,
which is seen as relative lack of increasing ACT. These features
in a patient with a history of previous exposure to heparin
should raise suspicion of HIT. Abciximab may be useful in
such cases to resolve the thrombus.
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