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Neurological deterioration after coil embolization of a giant
basilar apex aneurysm with resolution following parent
artery clip ligation

Case report and review of the literature
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1 The authors present the case of a patient who suffered from progressive crania nerve dysfunction, radiographical-

ly documented brainstem compression, and peduncular hallucinosis after undergoing endosaccular coil placementin a
giant basilar apex aneurysm. Symptom resol ution was achieved following clip ligation of the basilar artery. The patho-

genesis of aneurysm mass effect due to coil placement is discussed and the pertinent literature is reviewed.
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prognosis when the aneurysm is left untreated, with

natural history studies reporting 2-year mortality
rates of 68 to 100%.** Although open surgical treatment
of giant aneurysms is associated with a patient mortality
rate of 4 to 15% and poor neurological outcome affects an
additional 14 to 29% of patients, when the natural history
of the aneurysm is considered, surgery is often recom-
mer-‘ded.4,8,10,15,16

Guglielmi Detachable Coil embolization has been in-
creasingly used for the treatment of giant aneurysms, be-
ing perceived to produce alower incidence of procedural
complications when compared with open surgery. It is
becoming apparent that GDC embolization of giant an-
eurysms is also fraught with procedure-related patient
morbidity; authors at one large center reported a poor neu-
rological outcome in 13% and a 6% mortality rate for
patients with giant and very large intracranial aneurysms
treated with endosaccular coil embolization.” Addi-
tionally, the incidence of durable aneurysm occlusion (and
thus protection from subarachnoid hemorrhage) after
GDC embolization is low; presumably coil compaction
allows for aneurysm recandization. Authors of a recent
clinical study reported that 50% of patients with giant
aneurysms treated with GDC embolization either died or
worsened neurologically.??

The genesis of progressive mass effect after endosaccu-
lar coil placement in giant aneurysms is uncertain, with
most authors reporting aneurysm growth asthe cause.™* A
case of radiologically documented, symptomatic neural
compression resulting from a noncompressible GDC

P ATIENTS With giant cerebral aneurysms have a grim

Abbreviations used in this paper: BA = basilar artery; CT = com-
puterized tomography; GDC = Gugliemi Detachable Coil; MR =
magnetic resonance; PCOA = posterior communicating artery;
VA =vertebral artery.
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mass, with resolution after parent vessel ligation, has not
been previoudy reported.

Case Report

History and Examination. This 45-year-old man present-
ed with a6-month history of transient |eft-sided headaches
that were triggered by sneezing, coughing, and bending
over. Resulya of his neurological examination were nor-
mal. A CT scan revealed two cerebral aneurysms: one at
the BA and one involving the left supraclinoid interna
carotid artery; neither aneurysm was calcified. Cerebral
angiography demonstrated a giant (30-mm) BA aneu-
rysm, and alarge (10-mm) left PCoA aneurysm (Fig. 1).

First Operation and Postoperative Course. While receiv-
ing a general anesthetic the patient underwent endovas-
cular coil placement in a BA tip aneurysm: atotal of 25
GDCs (Target Therapeutics, Boston, MA) were placed in
the aneurysm sac. A near-total angiographically demon-
strated occlusion was achieved (Fig. 2 upper left and
right). On postembolization Day 1, the patient was noted
to have a partial right third nerve palsy, causing upgaze
diplopia. A course of intravenously administered steroids
(dexamethasone 10 mg, four times a day) was started. The
results of imaging, including a diffusion-weighted se-
guence, were unremarkable (Fig. 2 lower left). A mild in-
crease in aneurysm meass effect following coil emboliza
tion was thought to have caused the partia third nerve
palsy; however, subsequent attempts to discontinue
post-GDC heparin therapy were complicated by transient
neurological deficits (mutism, incontinence, lethargy).
These deficits were initially interpreted as thromboembol-
ic events, causing us to implement combined antiplatel et
and heparin therapy. Despite this aggressive anticoagula
tion regimen the patient continued to experience these
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Fic. 1. Preembolization right VA injection angiograms, lateral
(left) and frontal (right) views, demonstrating a giant BA apex
aneurysm.

episodes, which by this time had assumed a stereotypical
presentation of sudden concurrent mutism, incontinence,
and lethargy. Each paroxysm lasted between 30 minutes
and 3 hours and spontaneously resolved without treat-
ment. One week after the BA aneurysm was treated, GDCs
were aso placed in the PCoA aneurysm (Fig. 2 lower
right). Angiographic reevaluation of the BA apex revealed
no vessel occlusion or aneurysm regrowth.

The frequency of these paroxysms increased, occurring
two to three times per day, usualy in the early morning
and late afternoon. The results of serial MR imaging per-
formed during the next month reveal ed worsening mesen-
cephalic and thalamic edema (Fig. 3). On psychiatric con-
sultation the patient reported awareness of his paroxysms,
which he believed were controlled by “a switch in his
chest.” Considering his neuropsychiatric status and MR
imaging revealing brainstem edema without evidence of
infarction or hydrocephalus, a diagnosis of peduncular
hallucinosis was made. Recanalization of the BA
aneurysm subsequently occurred, as confirmed by repeat-
ed angiography.

Second Operation and Postoperative Course. The insta
bility of coil occlusion of the BA aneurysm prompted us
to discontinue his anticoagulation therapy and to consider
a deconstructive surgical approach for definitive treat-
ment. Balloon test occlusion of the mid-BA was per-
formed and demonstrated adequate collateral supply
through the PCoAs. The patient subsequently underwent
clip ligation of the BA proxima to the aneurysm via a
subtempora approach. Postoperative angiography con-
firmed occlusion of the BA tip aneurysm (Fig. 4), with
collateral recongtitution of the posterior circulation distal
to the clip-ligated upper BA trunk through the circle of
Willis.

An improvement in his neurological examination find-
ings became evident 48 hours after the aneurysm was
clipped. He continued to improve on a daily basis and 2
weeks postsurgery he was neurologically normal except
for a partia right third nerve palsy. A CT scan obtained 3
weeks after clip placement demonstrated hydrocephalus,
which required the insertion of a ventriculoperitoneal
shunt.
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Fic. 2. Immediate postembolization right VA injection angio-
grams, lateral (upper left) and frontal (upper right) views, demon-
strating near-total occlusion. An axia fluid-attenuated inverson-
recovery image at the level of the BA aneurysm obtained 1 day after
the initial coil placement (lower left.). Postembolization left com-

mon carotid artery injection angiogram, lateral view, demonstrating
PCoA occlusion (lower right).

At 3 months posthospitalization, the patient was neuro-
logically and psychologically normal, except for a“differ-
ent” pinprick sensation over his left face. His presenting
headaches had resolved and he no longer required any
medications. Repeated cerebral angiography performed 1
year posttreatment documented no coil compaction or an-
eurysm recanalization.

Discussion

Malisch, et a.,*? reported midterm clinical results after
coil embolization in 19 patients with aneurysms causing
mass effect. After an average follow up of 3.5 years, al
six patients presenting with mass effect from small and
large aneurysms had some degree of improvement in their
symptoms following coil embolization. In contrast, 13 pa-
tients presenting with mass effect due to giant aneurysms
had a more unpredictable postembolization course, with
equal chances of improving (five patients), remaining sta-
ble (four patients), or worsening (four patients). These
authors concluded that aneurysm mass effect usually re-
solves following coil embolization, except when the an-
eurysms are giant, in which case symptoms may worsen.

Gruber, et al.,” reported the results of endovascular coil
placement in 31 giant or very large aneurysms over a
7-year period; 13 of their patients presented with mass
effect. Of these, the mass effect improved in five, was
unchanged in three, and the remaining five patients expe-
rienced aworsening of symptoms after coil embolization:
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Neurological deterioration after coil embolization

Fic. 3. Neuroimaging studies obtained after the episodes of
mutism, lethargy, and incontinence began. Axial fluid-attenuat-
ed inversion recovery (left) and sagittal T,-weighted MR images
(right) obtained through the level of the BA aneurysm after coil
placement. Note the marked brainstem and diencephaon edema
adjacent to the aneurysm sac; no change in aneurysm diameter is
evident.

one patient devel oped shunt-dependent obstructive hydro-
cephalus, one patient experienced increased brainstem
compression and underwent parent vessel occlusion with
a supplemental intracranial bypass, and one patient had
progressive loss of visua acuity that necessitated surgical
debulking. The fina two had extremely poor outcomes,
one died of a subarachnoid hemorrhage 4 hours after coil
placement and one developed a middle cerebral artery
thrombosis. These authors suggested that in cases of wors-
ening neurological deficit after coil placement, the deteri-
oration occurred in a delayed fashion, presumably due to
aneurysm growth and not from mechanical compression
by the GDCs. They concluded that with coil embolization
in patients with giant or very large aneurysms the proce-
dure-related morbidity and mortality rates are comparable
to those of open surgery. Because of the high rate of an-
eurysm recanaization, they recommended open surgical
management as first line treatment for these lesions.

In addition to crania nerve dysfunction, obstructive
hydrocephalus, and brainstem compression—a summa-
tion of all the mass effect—related complications reported
by Gruber and colleagues’—our patient a so suffered from
peduncular hallucinosis, a previously reported complica-
tion secondary to brainstem compression or infarc-
tion.35614 Although aneurysm recanalization eventually
occurred, when symptoms first occurred in our patient,
repeated MR and cerebral angiography studies demon-
strated no growth or recanalization of the BA aneurysm.
The perianeurysmal edemaon MR imaging was limited to
the rostral and dorsal aspects of the aneurysm sac, in the
direction of pulsatile blood flow (Fig. 3 right). Neural
compression due to the GDCs in combination with a
“water-hammer” effect from normal parent artery blood
flow may have caused his neurological deterioration and
progressive brainstem edema® This pathophysiological
mechanism of neural compression following coil em-
bolization has been suggested by Litofsky, et a.,* in a
patient with a giant ophthalmic segment aneurysm who
suffered from acute visual acuity loss after endovascular
coil embolization.

Surgicd ligation of the BA just proximal to the an-
eurysm neck was performed to eliminate the possible
water-hammer effect and to provide definitive treatment
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Fic. 4. Right VA injection angiogram, frontal view, obtained
after clip ligation of the BA just proximal to the aneu- rysm neck.

of the aneurysm. Additional endosaccular coil placement
in the recanalized aneurysm was not performed because of
the risk of adding to the worsening mass effect on the
brainstem, and our belief that placing more coils was
unlikely to control regrowth of this broad-necked giant
aneurysm. A course of high-dose steroids has been sug-
gested as an adequate treatment for symptoms due to
GDC mass effect.2 A 3-week course of high-dose intra
venously administered steroids failed to evoke a positive
response in our patient, and thus invasive management
became necessary. Proximal parent artery ligation for the
treatment of aneurysm mass effect is supported by Tsuura,
et a. " They reported on nine patients with intracranial
aneurysms who underwent endovascular treatment. In six
of these patients who were treated by proximal parent ves-
sel occlusion, the final aneurysm volume was reduced by
70%, with most patients improving clinically as well.
Intraaneurysm embolization (detachable balloon and
GDCs) supplemented by proximal parent vessel ligation
was performed in two patients, who experienced clini-
cal improvement with a final volume reduction of 48%.
Notably, the last patient in this series, in whom intra-
aneurysm coil embolization alone was performed, had no
reduction in aneurysm size over time and no symptom res-
olution, with the aneurysm eventually recanalizing sec-
ondary to coil compaction.

Conclusions

Coil embolization of giant BA aneurysms may be asso-
ciated with progressive, symptomatic neural compression,
including peduncular halucinosis, even prior to radio-
graphic evidence of aneurysm growth or recanalization.
Although the cause of this neurological deterioration
is currently speculative, worsening mass effect resulting
from a GDC—thrombus complex may be successfully
treated with parent vessel ligation.
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