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BACKGROUND AND PURPOSE: The purpose of this study was to report the midterm clinical and
angiographic results of coiling of very large (�15 mm) and giant basilar tip aneurysms.

MATERIALS AND METHODS: Between January 1995 and October 2005, 44 very large and giant basilar
tip aneurysms in 44 patients were coiled. There were 13 men (30%) and 31 women (70%) with a mean
age of 51.4 years (median, 51 years; range, 34–72 years). Mean aneurysm size was 19.6 mm (range,
15–30 mm). Of 44 aneurysms, 33 (75%) had ruptured. Of 11 unruptured basilar tip aneurysms, 7 were
incidentally discovered, 1 was additional to another ruptured aneurysm, and 3 were symptomatic by
mass effect.

RESULTS: Procedural mortality was 2/44 (4.6%, 95% confidence interval (CI), 0.4%–16%) and mor-
bidity 1/44 (2.3%, 95% CI, 0.01%–13%). Of 33 patients with ruptured aneurysms, mean clinical
follow-up was 5.2 years (range, 0.5–11.5 years). Two patients had a rebleeding from the coiled basilar
tip aneurysm leading to death in 1 patient and to dependency in the other patient (annual rebleeding
rate, 1.1%) One other patient died 2 years later of progressive brain stem compression. Mean
angiographic follow-up in 41 of 42 surviving patients was 3.1 years. Nineteen aneurysms reopened and
were coiled for a second time. Of these, 9 repeatedly reopened with time and were repeatedly coiled
up to 6 times. Additional treatments were without complications.

CONCLUSION: Coiling of very large and giant basilar tip aneurysms is associated with reasonably low
morbidity. Although additional treatment during follow-up is frequently necessary, rebleeding is
uncommon.

Since the introduction of detachable coils to treat intracra-
nial aneurysms in the early 1990s, the management of

basilar tip aneurysms changed rapidly from surgical to endo-
vascular treatment. The intimate relation of basilar tip aneu-
rysms with critical perforating arteries to the brain stem to-
gether with the deep location of these aneurysms makes
surgical treatment difficult, resulting in higher surgical mor-
bidity rates than for aneurysms in other locations. This is par-
ticularly true for large and giant basilar aneurysms.1-3 On the
other hand, endosaccular occlusion of basilar tip aneurysms
with detachable coils is relatively straightforward and not dif-
ferent from that in aneurysms at other locations.4-10 Adjunc-
tive supporting devices (supporting balloon, stent, or TriSpan
[Boston Scientific, Fremont, Calif]) may facilitate coiling of
wide-necked basilar tip aneurysms.11-13

A drawback of coiling is the possibility of reopening of the
aneurysmal lumen with time due to compaction of the coil
mesh or migration of coils into intraluminal thrombus. Re-
opening with time after coiling particularly occurs in large and
giant aneurysms, and these aneurysms frequently need to be
coiled again.14,15 Alternative therapies for these large aneu-
rysms with more durable results than coiling, such as direct
surgical clipping or parent vessel occlusion when necessary
preceded by bypass surgery, may be considered.16,17 However,
such treatments for large and giant aneurysms on the basilar
tip carry substantial morbidity.18,19 Therefore, coiling is the

preferred treatment for large and giant aneurysms of the basi-
lar tip because of its low morbidity, despite the considerable
chance of reopening of the aneurysm with time. In this study,
we report the clinical and angiographic results of coiling of 44
very large and giant basilar tip aneurysms coiled in a 12-year
period.

Materials and Methods

Patients
Between January 1995 and October 2005, 941 aneurysms were coiled

at our institution. Of these, 149 aneurysms (16%) in 149 patients were

located on the basilar tip. Of 149 basilar tip aneurysms, 44 (30%) were

15 mm or larger. Thirty-four aneurysms were very large (15–24 mm)

and 10 aneurysms were giant (�25 mm). These 44 very large and

giant basilar tip aneurysms in 44 patients are the subject of the present

study.

There were 13 men (30%) and 31 women (70%) with a mean age

of 51.4 years (median, 51 years; range, 34 –72 years). Mean size of the

basilar tip aneurysms was 19.6 mm (median, 18 mm; range, 15–30

mm). Of 44 basilar tip aneurysms, 33 (75%) had ruptured and 11

(25%) were unruptured. Hunt and Hess (HH) grade of the 33 patients

with ruptured aneurysms was HH 1–2 in 25 (76%), HH 3 in 4 (12%),

and HH 4 –5 in 4 (12%). Timing of treatment after subarachnoid

hemorrhage (SAH) was �7 days in 20 patients (61%) and �7 days in

13 patients (39%).

Of 11 unruptured basilar tip aneurysms, 7 were incidentally dis-

covered on imaging studies performed for clinical reasons unrelated

to the presence of the aneurysm, 1 was found additional to another

ruptured aneurysm, and 3 were symptomatic by mass effect on the

brain stem.
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Coiling Procedure
Coiling of aneurysms was performed with the patient under general

anesthesia and systemic heparinization. Heparin was continued in-

travenously or subcutaneously for 48 hours after the procedure, fol-

lowed by low-dose aspirin for 3 months orally. Coiling was performed

with Guglielmi detachable coils (GDC 18; Boston Scientific), 50-cm-

long mechanically detachable coils (Detach 18; Cook, Copenhagen,

Denmark), or Trufill Orbit coils (Cordis, Miami Lakes, Fla). The aim

of coiling was to pack the aneurysm as densely as possible, until not a

single additional coil could be placed. Initial angiographic results of

coiling were classified as complete occlusion (98%–100%), near-

complete occlusion (90%–98%), and incomplete occlusion (�90%).

Complications of coiling were recorded.

Supporting Devices
Eleven wide-necked aneurysms were coiled once or more with a tem-

porary supporting balloon (Sentry; Boston Scientific), and 5 wide-

necked aneurysms were coiled after placement of a permanent sup-

porting device (TriSpan). One aneurysm, initially coiled with aid of a

TriSpan, was later retreated after placement of a stent (Neuroform;

Boston Scientific).

Follow-Up Schedule
Patients who survived the hospital admission period were scheduled

for clinical follow-up in the outpatient clinic at 6 weeks and for an-

giographic follow-up at 6 and 18 months. Extended imaging fol-

low-up consisted of angiography or MR angiography (MRA) at 1- to

2-year intervals. Results of angiographic follow-up were classified in

the same way as the initial postembolization occlusion. Incomplete

occlusion at any point in time was considered an indication for fur-

ther therapy, unless clinical or anatomic factors dictated otherwise.

Clinical follow-up was assessed according to the Glasgow Outcome

Score (GOS) at every outpatient clinic visit and at every admission for

follow-up angiography. Results and consequences of clinical and an-

giographic follow-up were discussed in a weekly joint meeting with

neuroradiologists, neurosurgeons, and neurologists. When appropri-

ate, during the meeting a decision was made as to the need for addi-

tional treatment or extended angiographic follow-up. When addi-

tional treatment was performed, the result was evaluated in the

weekly meeting, and 6-month follow-up was scheduled.

Rebleeding Rate
Re-ruptures of aneurysms that presented with SAH were recorded.

Annual rebleeding rate was calculated for ruptured aneurysms in pa-

tients who survived the hospital admission period.

Results

Initial Results of Coiling and Complications
Initial aneurysm occlusion was complete in 22 aneurysms
(50%), near-complete in 15 aneurysms (34%), and incom-
plete in 7 aneurysms (26%). Procedural complications leading
to death occurred in 2 patients (mortality, 4.6%; 95% confi-
dence interval (CI), 0.4%–16%) and to permanent disability
in 1 patient (morbidity, 2.3%; 95% CI, 0.01%–13%).

A 52-year-old woman with a 15-mm ruptured basilar tip
aneurysm developed thrombosis of the tip of the basilar artery
several hours following coiling. Selective intra-arterial uroki-
nase treatment was not effective, and she died 3 days later. In a
59-year-old woman with a 30-mm basilar tip aneurysm symp-

tomatic by mass effect, malposition of the guidewire of the
supporting balloon during manipulation caused a rupture of a
superior cerebellar artery branch, leading to hemorrhage and
death.

In a 60-year-old woman with a 20-mm ruptured basilar tip
aneurysm, malposition of the coils caused a thromboembolic
occlusion of the right posterior cerebral artery, leading to oc-
cipital and thalamic infarctions. She is in a nursing home.

Clinical Follow-Up

Patients with Ruptured Aneurysms
Of 33 patients with ruptured aneurysms, 1 patient died of a
procedural complication. Of the 32 surviving patients, mean
clinical follow-up was 5.2 years (median, 5.5 years; range, 0.5–
11.5 years). Total follow-up in the 32 patients was 2292
months (191 years).

During 191 patient years of follow-up, 2 patients had a
rebleeding from the coiled basilar tip aneurysm, leading to
death in 1 patient and to dependency in the other patient (an-
nual rebleeding rate 2/191 � 100% � 1.1%). The first patient
was a 52-year-old man admitted in 1995 in HH grade 1 after
SAH from a 28-mm basilar tip aneurysm, which was incom-
pletely occluded after coiling due to failure of the electrolytic
detachment system (a flaw in the early GDC system). In the
following weeks, he developed symptoms of brain stem com-
pression, and occlusion of the basilar artery was considered.
Test occlusions of the upper, mid, and lower basilar artery
were performed but not tolerated. A bypass from the external
carotid artery to the P2 was constructed followed by occlusion
of both vertebral arteries with balloons. This resulted in sub-
total occlusion of the aneurysm. Six months later the patient
suddenly died, and autopsy disclosed a rebleeding from the
basilar tip aneurysm. The second patient was a 73-year-old
woman with a ruptured 15-mm basilar tip aneurysm that was
coiled and almost completely occluded. She refused 6-month
follow-up angiography. Twelve months after coiling, she was
re-admitted in another hospital after rebleeding from the
coiled aneurysm and referred for additional coiling. On an-
giography, the aneurysm had enlarged, probably by resolution
of intraluminal thrombus, and the coil mesh was displaced
and compacted. A second coiling resulted in near-complete
occlusion of the aneurysm. She became dependent after the
second SAH.

One other patient, a 69-year-old woman with a 30-mm
ruptured basilar tip aneurysm, died 2 years later of progressive
brain stem compression by the aneurysm (Fig 1). Initially the
aneurysm was coiled with a near-complete occlusion. After 6
months, the aneurysm was partially reopened and coiled for a
second time. Eighteen months later, she was readmitted with
symptoms of brain stem compression, and MR imaging
showed an enlargement of the aneurysm caused by intramural
dissection and brain stem edema. She died several days later.

Of the remaining 29 patients, 2 patients died of unrelated
diseases during follow-up: 1 patient died of pancreatic carci-
noma 8.2 years after coiling and another patient died of pneu-
monia 5.5 years after coiling. Two patients are dependent
(GOS 3) as a result of infarctions caused by vasospasm after
SAH and in a nursing home; the other 25 patients are doing
well (GOS 4 or 5).
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Patients with Unruptured Aneurysms
Of 11 patients with unruptured aneurysms, 1 patient with an
aneurysm symptomatic by mass effect died of a procedural
complication. Of the 10 surviving patients, mean clinical fol-
low-up was 2.6 years (median, 1.8 years; range, 0.5– 6.5 years).
Of 2 patients with symptoms of brain stem compression, the
compression resolved in 1 (GOS 5) and worsened in 1 (GOS
3). The other 8 patients are clinically intact (GOS 5).

Angiographic Follow-Up and Additional Treatments
Angiographic follow-up was available in 41 of 42 surviving
patients. One patient, dependent after SAH and in a nursing
home, refused follow-up angiography. Mean angiographic
follow-up was 3.1 years (median, 1.9 years; range, 0.5–11.5
years). Of 41 patients, 31 had extended angiographic fol-
low-up beyond the 6-month period. During the follow-up pe-
riod, 19 aneurysms reopened and were coiled for a second
time. Of these, 9 repeatedly reopened with time and were
coiled for a third time, fourth time (5 aneurysms), fifth time (2
aneurysms), and sixth time (1 aneurysm). All additional coil-
ing was without complication. Altogether, 79 coil treatments
were performed in the 44 aneurysms. Reopening was caused
by compaction or migration of the coil mesh into intraluminal
thrombus in most cases. In 2 aneurysms, local regrowth near
the inflow zone became apparent at 89 and 130 months after
first coiling (76 and 95 months after the last coiling,
respectively).

Discussion
Very large and giant basilar tip aneurysms form a special sub-
set of intracranial aneurysms that account for 5% of all coiled
intracranial aneurysms in our practice. If left untreated, prog-
nosis is grim. Surgery has long been the only treatment option
but is challenging and associated with substantial morbidi-
ty.3,4,9 The introduction of detachable coils has greatly facili-
tated the management of basilar tip aneurysms, and coiling
has rapidly replaced surgical treatment because coiling of basi-
lar tip aneurysms is technically not different from coiling of
aneurysms at other locations without additional associated
morbidity.5,8,10,20 Nowadays, surgical techniques for large and
giant basilar tip aneurysms such as direct clipping under hy-
pothermia with circulatory arrest and bypass surgery18,19 are

not serious treatment alternatives for coiling in most centers.
Nevertheless, because most large and giant basilar tip aneu-
rysms have a wide neck, coiling of these aneurysms may be
technically difficult, and supporting devices that prevent coil
herniation in the parent artery are frequently needed. Sup-
porting balloons have been available for this purpose since the
early 1990s, and later, the TriSpan supporting device and the
intracranial stent became available.11-13 The use of these sup-
porting devices makes the coiling procedure more complex,
resulting in increased morbidity.11

Despite the frequent use of supporting devices, in this
study, coiling of very large and giant basilar tip aneurysms was
associated with low morbidity and mortality, in the same
range as for other studies that include basilar tip aneurysms of
all sizes. Most patients had good outcomes during up to 11.5-
years follow-up. Although many aneurysms could not be oc-
cluded completely and many aneurysms reopened during fol-
low-up necessitating additional coil treatment, rebleeding
from the coiled aneurysm was rare and additional treatments
were without complications. The 2 rebleedings in our study
probably could have been prevented. In 1 patient, failure of
electrolytic detachment of the coils in the presence of multiple
other coils precluded adequate aneurysm occlusion in 1995.
This problem of early GDC design has been overcome since
then. The other patient with a rebleeding had refused 6-month
follow-up angiography, and after the rebleeding at 12 months
after coiling, angiography showed a 50% reopening and en-
largement of the aneurysm. It is likely that this reopening
would have been present at 6 months and additional coiling
should then have been performed.

One patient with an incompletely occluded very large basi-
lar tip aneurysm died 2 years after coiling of mass effect on the
brain stem after an intramural dissection and enlargement of
the aneurysm. Apparently, coiling does not always protect
against the occurrence of wall dissections in these large
aneurysms.

Large or giant aneurysm size is a well-known risk factor for
the occurrence of compaction and reopening because attenu-
ated packing cannot be obtained in these aneurysms.14,15 In
our series, 19 of 44 aneurysms were additionally coiled once or
more during follow-up. This means that coiling of very large
and giant basilar tip aneurysms may be considered a staged

Fig 1. Intramural dissection of a partially occluded giant basilar tip aneurysm in a 69-year-old woman causing fatal brain stem compression.

A, Frontal vertebral angiogram 6 months after the second coiling of a 30-mm basilar tip aneurysm demonstrates incomplete occlusion. In view of the wide neck, additional coiling was
judged impossible.

B, Six months later, she was admitted with sudden onset of symptoms of brain stem compression. Sagittal T1-weighted MR image shows intramural dissection in the posterior part of
the aneurysm (arrow), resulting in sudden enlargement and compression on the brain stem.

C, Transverse T2-weighted MR image shows mass effect with brain stem edema, from which she died several days later.
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treatment in many patients. However, the treatment strategy
of coiling, angiographic follow-up, and additional coiling
when necessary is safe and effective in preventing rebleedings.
Because late aneurysm regrowth may occur as long as 8 years
after apparent complete and stable occlusion, imaging fol-
low-up must be ongoing, even after stable aneurysm occlusion
for some years. With the availability of high-resolution
MRA,21 we now follow-up all patients with coiled large basilar
tip aneurysms yearly with MRA instead of angiography.

Conclusion
Coiling of very large and giant basilar tip aneurysms is associ-
ated with reasonably low morbidity. Although long-term an-
giographic efficacy is poor, a practice of close monitoring and
retreatment with coiling when necessary can keep rebleeding
rates at levels that are, in our opinion, acceptable, considering
the morbidity of other treatment alternatives.
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