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Coil Embolization for Anterior Cerebral Artery
Aneurysm : Anterior Communicating Artery Syndrome
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tant small branches and perforating vessels arising from
Introduction the ACoA, their surgical treatment remains an arduous

task. In recent years the endovascular approach to ACoA

Of all brain aneurysms, the ACoA aneurysm is the aneurysms has emerged as an inherently less traumatic
most frequent‘m”21)25)28)29)30). Due to the deep, midline lo- alternative treatment option.

cation of these aneurysms and to the number of impor- A number of recent technical developments have ame-

liorated the results and the feasibility of endovascular
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in microcatheters and guidewires improved the efficacy
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anchoring and produced a more homogeneous aneurysm
embolization in small and large wide necked aneurysms.
The introduction of rotational digital angiography im-
proved the anatomical and geometrical information, the
catheter localization, the coil selection, the angle of embo-
lization, and the anatomical outcome. As a consequence,
it also decreased technical and clinical complications.
The use of the balloon-assisted technology in ruptured
and unruptured aneurysms, and the use of stents in un-
ruptured aneurysms are particularly effective in large and
wide-necked lesions, with a very low rate of iatrogenic

2SIDI6222912652) We present our eXperience

complications
in the endovascular management of 36 consecutive patients

harboring an ruptured ACoA aneurysm.

Patients and Methods

1. Patients

A series of consecutive 36 patients harboring an ACoA
aneurysm were treated at our institutions via the endo-
vascular approach between January 2005 and June 2010.
All patients underwent conventional angiography of both
carotid arteries. In 2 cases, which were not included in
this series, the endovascular treatment was attempted
but failed, with no adverse clinical consequences. These
failure cases occurred early in our experience. The selec-
tion criteria for this study were : 1) spontaneous subarach-
noid hemorrhage (aneurysm rupture as the cause of sub-
arachnoid hemorrhage) between January 2005 and June
2010, 2) endovascular aneurysm treatment chosen as the
first line of treatment, and 3) that aneurysm repair treat-
ment was given at the acute stage after hemorrhage(with-
in 3 weeks of aneurysm rupture) 4) patients with fusiform,
traumatic, or mycotic aneurysm were excluded from the
study. In this series, 18 were females(50%) and 18(50%)
were males. The patients’ ages ranged from 29 to 81 years,
with an average age of 52.5 years.

2. Aneurysm characteristics

Regarding the aneurysm size, 3 lesions(8%) were small
(<3 mm in diameter), 31 lesions(86%) were medium(3—
15 mm in diameter), 1 lesion(2%) was large(15—25 mm
in diameter), and 1(2%) was giant(>25 mm in diameter).
Regarding the aneurysm neck size, 32 lesions(89%) had
a small neck(<4 mm), whereas 4 lesions(11%) had a

wide neck(> 4 mm). Thirty-four(94%) aneurysms were
smaller than 15 mm.

3. Clinical presentation

All patients presented with a subarachnoid hemorrhage.
Of these, One patient(2%) was categorized in Hunt and
Hess Grade I, 21(58%) in Grade II, 13(36%) in Grade
M1, and 1(2%) in Grade IV.

4. Follow up & cognitive outcome

After embolization, all patients were followed up at
least 6 months. The cognitive outcome of all patients treat-
ed by embolization was assessed 6 months after treatment
according to patient’s conditions. The cognitive outcome
was evaluated by experienced neurologist on general men-
tal state, verbal memory, visual memory, executive func-

tion, and language function

5. Endovascular embolization procedure

Coiling of aneurysms was performed on a biplane an-
giographic unit (Integris BN 3000 ; Phillips Medical Sys-
tems, Best, the Netherlands). Embolization was performed
after induction of general anesthesia and systemic hepa-
rinization(3000 IU bolus, followed by continuous intra-
arterial infusion of heparin at 1000 [U/hour) and main-
tenance of an activated coagulation time more than twice
the control value. Aneurysms were embolized using size
10 soft GDCs(Guglielmi detachable coils, Boston Sci-
entific, Boston, USA) 2 or 3 mm in diameter. After road
mapping was performed using clear magnified images,
a microcatheter(Excelsior SL-10 ; Boston Scientific, Bos-
ton, USA or Prowler 14 ; Cordis, Miami, USA) was care-
fully inserted into the aneurysm over the guidewire, and
coils were then introduced. The aim of coiling was obtain
an attenuated packing of the aneurysm, until not a single
coil could be placed. In the occurrence of aneurysm perfo-
ration during coiling, heparin was reversed instantaneous-
ly and coiling was continued until the bleeding stopped.
In the occurrence of thromboembolic complications.
usually a selective bolus injection of 100,000—250,000
U of urokinase was administered in the involved vessel,
followed from 2002 onward by intravenous infusion of
a glycoprotein IIb/Illa antagonist(tirofiban ; Aggrastat,
Merck & Co., USA), titrated to 2 to 3 times normal values
of activated thromboplastin time. After embolization, an-
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ticoagulation therapy was stopped.

Results

1. Treatment results

A complete aneurysm occlusion was attained in 27
cases(75%). A neck remnant was detected in 6 cases
(16%) and in 3(8%) a residual filling of a portion of the
aneurysm was observed. Satisfactory occlusion rate(com-
plete occlusion or neck remnant) was achieved in 92%
of patients. In 1 case(2%) the aneurysm was perforated
during the procedure. This hemorrhage was immediately
stopped by delivering additional coils and reversing the
anticoagulation therapy. Therefore, the procedure-relat-
ed morbidity rate was 2%(1 case).

2. Clinical outcome(cognitive function)

Regarding the clinical neurological outcome, 32 pa-
tients(88%) remained neurologically intact, improved or
unchanged from initial clinical status. The posttreatment
clinical examination showed worse in 4 cases(12%). A-
mong those who had endovascular embolization, 7 patients
including 4 cases with worse neurological state(19.4%)

showed impairments on memory and executive function.

Discussion

1. Endovascular series

In 2002 Kazekawa et al.'” presented the overall clini-
cal and angiographic evaluation in 19 consecutive patients
with ACoA aneurysms who were treated with GDCs.
Complete obliteration was obtained in 68% of cases,
whereas a neck remnant was observed in 32%. Regard-
ing the overall clinical outcome, 3 patients(15%) who were
originally categorized in Grades IV and V died, 1(5%) was
moderately disabled, and 15(80%) had a good recovery.
The authors pointed out that the patients, who had a good
recovery did not demonstrate significant personality or
behavioral changes.

In 1996, Moret et al.”” published the results of endovas-
cular treatment in 36 ACoA aneurysms. In 7 of these
cases(20%) the treatment failed. This high rate of failure
can be explained because the technical armamentarium

in the mid-1990s was not as advanced and sophisticated

as it is today. Of the 29 treated aneurysms, it was possi-
ble to achieve a complete occlusion in 23(79%), whereas
the occlusion was only partial (neck remnant) in the re-
maining 6 cases(21%). These investigators observed a
postprocedural temporary neurological deficit in 2 cas-
es, and the procedure-related permanent morbidity was
3.5%(1 case). No procedure-related death was reported.
Tsutsumi et al.™ reported on the overall results in 19 rup-
tured tiny(diameter <3 mm) ACoA aneurysms. Sixteen
patients presented in Grades I-111, and 3 cases were cate-
gorized in Grade IV. Complete aneurysm occlusion was
obtained in 84% of cases, whereas near-complete occlu-
sion was obtained in 16% of cases. In 15 patients(79%)
the outcome was good, whereas in 3 cases(16%) the clini-
cal follow-up showed severe disability, and 1 patient
(5%) died of severe vasospasm. None of the 18 patients
who were followed clinically for a median period of 39.5

1279 conducted a

months showed rebleeding. Proust et a
study in which the ACoA aneurysms were divided into 3
groups. In Group A, clip application was performed re-
gardless of whether the aneurysm fundus was directed
anteriorly or posteriorly. In Group B, clip application was
performed only in aneurysms, that were anteriorly direct-
ed. In Group C(37 cases), the aneurysms were treated
endovascularly with coil occlusion. In this latter group,
the investigators observed identical morbidity and mor-
tality rates(8%). These rates compare unfavorably with
the results of our and others' series. Proust et al. con-
cluded that anteriorly directed ACoA aneurysms should
be surgically clipped, whereas posteriorly directed ACoA
aneurysms should be treated with coils. This was recom-
mended because all the ACoA branches and perforating
vessels arise from the posterior aspect of the artery. In
our series, satisfactory occlusion rate(complete occlu-
sion or neck remnant) was achieved in 92% of patients

comparing with previous series.

2. Anatomy of the ACoA

The ACoA has a diameter ranging from 0.8 to 3.4 mm,
and a length of 0.8 to 4.6 mm. There are several branch-
es arising from the artery : in autopsy studies, the num-
ber of these branches ranged from 3 to 13, with an aver-
age of 6. Two studies”"® showed that the ACoA branches

are small and large, all arising from the posterior aspect
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of the artery. The small branches were 1—5 in number
and 70—270 um in diameter, while the largest branch
was the subcallosal artery. This artery had a bilateral ter-
mination in the subcallosal areas, which includes the ros-
trum and genu of the corpus callosum, the anterior com-
missure, the anterior cingulate gyri, the paraolfactory gyri,
the paraterminal gyri, the anterior septum pellucidum,
and the column of the fornix. Impairment of the ACoA
branches is reported to cause memory disturbances and

personality Changes3)6)12)20)23)24)31)

3. The “ACoA Syndrome”

Rupture alone, or surgical repair of an ACoA aneu-
rysm may result in cognitive deficits such as memory im-
pairment and personality changes, which are usually re-
ferred to as the “ACoA syndrome”mm13 R
patients with a postoperative Glasgow Outcome Scale
score of 4 or 5 may still exhibit significant cognitive def-
"9 One study'” evaluated the quality of life and the

degree of cognitive dysfunction in 93 patients 4.5 years

icits

after surgery of a ruptured brain aneurysm ; patients with
an ACoA aneurysm were more likely to suffer cognitive
dysfunctions than patients who had a ruptured aneurysm
elsewhere in the intracranial vasculature. The only study
that compares the cognitive outcome between surgically
and endovascularly treated patients was published by Chan
et al.”. In this study, neuropsychological tests were used
to assess the cognitive function in 18 patients with a
ruptured ACoA aneurysm. Half of them had undergone
surgical clip application and the other half had endovas-
cular embolization. The patients treated with coil embo-
lization showed significantly fewer severe cognitive def-
icits than those who had undergone surgical clip appli-
cation. Cognitive deficits commonly observed in ACoA
patients include memory : although immediate recall
may be relatively intact or modestly impaired a signifi-
cant deficit appears on tests assessing delayed recall for
verbal or visuo-spatial information. In contrast with am-
nesic subjects, where the damage is diencephalic and
mesial temporal, ACoA patients show a more severe
impairment in recall than in recognition tasks, due to
basal forebrain damage. In our series, regarding the clini-
cal neurological outcome, 32 patient(88%) remained neu-

rologically intact, improved or unchanged from initial

clinical status. The posttreatment clinical examination
showed worse in 4 cases(12%). Theses results favored the
coil embolization of ACoA aneurysm in terms of cogni-

tive function over surgical clipping.

Conclusion

From the results of this series and from the review of the
literature it is possible to infer that the endovascular treat-
ment of ACoA aneurysms has a definite place in the treat-
ment of these complex lesions. Recent technical devel-
opments have improved the safety and efficacy of endo-
vascular treatment. From the data of the literature it is pos-
sible to deduce that postsurgical personality and memory
disturbances seem less likely to occur in patients treated
using the endovascular procedure. The inherently lower
risk of injuring the delicate branches and perforating ves-
sels arising from the ACoA makes the endovascular ap-

proach attractive, interesting, and elegant.
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