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Objective : We reviewed the feasibility, safety and efficacy as well as the clinical outcome and long-term angiographic results of endovascular treat-
ment (EVT) of the anterior communicating artery (ACoA) aneurysms.

Methods : A total of 429 ACoA aneurysms in 426 patients were treated using coil embolization between March 1996 and October 2010 in a single
institution. Pretreatment aneurysmal features were checked using angiogram. We had usually used tailored steam shaped microcatheter according
to individual angiographic architectures. Immediate postembolization outcomes were evaluated using an angiographic outcome scale and clinical
evaluation was performed using the Glasgow Outcome Scale (GOS).

Results : Postembolization angiograms demonstrated total occlusion of aneurysm in 290 of 429 (67.6%) aneurysms, neck remnant in 80 (18.6%)
and body filling in 59 (13.8%). Dome direction and aneurysm angle was not associated with initial angiographic outcomes. The procedure-related
morbidity rate was 0.9% (4 of 429). Clinical and imaging follow-up more than 6 months were available in 382 (89.0%) patients with a mean of
26.2 months. Overall rate of major recanalization was 7.9% (30 of 382) and all of them were retreated without complications. At the last follow-up,
233 (99.2%) of 235 patients had GOS of 5 in unruptured group, and 152 (79.5%) of 191 patients showed good clinical outcomes (GOS of 4 or 5)
in ruptured group.

Conclusion : Tailored steam shaping of the microcatheter is vital to achieve good angiographic outcomes regardless of aneurysmal direction. EVT is
feasible and safe for most ACoA aneurysms with acceptable immediate and long-term outcomes.
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INTRODUCTION

The anterior communicating artery (ACoA) aneurysm is the
most common location of intracranial aneurysms in most se-
ries*'®. ACoA aneurysms were traditionally treated using mi-
crosurgical clipping. However, introduction and advance of en-
dovascular technique and development of new devices have
made it possible to treat ACoA aneurysms using coil emboliza-
tion. In addition, some studies had revealed that coil emboliza-
tion of ACoA aneurysm is feasible and effective and there is a

tendency to increase coil embolization for treatment of ACoA
aneurysms>”1%1>143132) "However, there are controversies to
choice of treatment method for ACoA aneurysms between en-
dovascular treatment and microsurgical clipping due to limita-
tions of each method as ever*'**.

Despite these controversies, we have had a tendency to treat
ACoA aneurysms using endovascular treatment as a primary
treatment tool. We report our experience with the endovascular
management of unruptured and ruptured ACoA aneurysms

during the past 14 years.
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MATERIALS AND METHODS

This retrospective study was approved by the Institutional Re-
view Board at our institution and informed consent was waived.
Patient and aneurysm data, clinical record and follow-up data
have been prospectively recorded in a database continuously, and
were retrospectively analyzed by our neurointervention team.

Patient and aneurysm characteristics

Between March 1997 and November 2011, 2273 aneurysms
were occluded using detachable coils in our institution. Among
them, 499 (21.9%) were located at the ACoA. Most of the aneu-
rysms were treated in our institution for the first time, and 16
aneurysms had been coiled first at other hospitals and 7 clipped
prior to the endovascular treatment. Excluding 47 aneurysms
treated using bioactive coils (34 of polyglycolic acid/lactide co-
polymer-coated coil, 12 of HydroSoft coil and 1 of HydroCoil),
429 aneurysms in 426 patients were considered subjects of the
present study. There were 228 (53.5%) male and 198 (46.5%) fe-
male patients with mean age 57.2 years (range, 12-83 years).
189 (44.3%) of 426 patients were presented with subarachnoid
hemorrhage; 141 of good-grade subarachnoid hemorrhage
(SAH) (HH Gr. I-11I) and 48 of poor-grade SAH (HH Gr. IV, V).
In agreement with our neurosurgery team, the endovascular
treatment (EVT) was the primary treatment method for most
of ACoA aneurysms in our institute.

Aneurysm analysis

An analysis of aneurysm size was performed with 3-dimen-
sional digital subtraction angiography (3D-DSA) at the time of
embolization. 3D-DSA was unavailable in 41 (9.6%) of 426 pa-
tients at the earlier period until January 2002. In these cases,
linear measurements were obtained using the working projec-
tion and geometric comparison with reference vessel or 10 mm-
size, round metal marker”. Dome direction of aneurysms was
classified as anterior, posterior, superior or inferior’?. We mea-
sured the aneurysm angle, which was defined as an angle be-
tween the main axis of an aneurysm and the parent artery on a
working projection at each session of the treatment. The aneu-

rysm angle was classified as <90°, 90-135°, and >135°. Varia-
tions of parent artery related to the ACoA aneurysm were clas-
sified as follows : unilateral A1 aplasia (non-opacification of one
Al, filling of both A2 segment from one side) and A1 hypopla-
sia (1 mm or less of A1 diameter).

Endovascular procedure

Endovascular coil embolization was performed following a
standardized protocol with systemic heparinization with or
without antiplatelet premedication prior to the procedure in the
neuroangiography suite, as describe previously'**". In the pres-
ent study, 193 (45.3%) of 426 patients received clopidogrel be-
fore the procedure. In most cases, antiplatelet agent was discon-
tinued immediately after the procedure. On the other hand, no
antiplatelet premedication was administered to 43 (10.1%) pa-
tients with unruptured aneurysm at the earlier period of March
2006 and 190 (44.6%) patients harboring a ruptured aneurysm.

We preferred steam shaping of a microcatheter to employing a
preshaped one, depending on the relationship of the aneurysm
and the parent artery. Steam shaping provided both a ‘pigtail’ or
‘S’ shape which had three subtypes of simple, right and left, as
described previously*®. Usually; a microcatheter was positioned
at an aneurysm through the parent artery to introduce coils into
an aneurysm. With an adequate shape of the microcatheter, its
tip could be positioned into the aneurysm without a guidance of
a wire by simple antegrade shift. If superselection of an aneurysm
using a shaped-tip microcatheter was not satisfactory, we modi-
fied the shape until a proper selection could be achieved (Fig. 1).

The aim of coiling was to pack the aneurysm as densely as pos-
sible without compromising the parent artery. Intracranial self-
expandable stent was deployed in 33 (7.7%) of 429 aneurysms; 28
of Enterprise stent (Cordis, Miami Lakes, FL, USA) and 5 of
NeuroForm stent (Boston Scientific, Natick, MA, USA).

Angiographic, clinical outcomes and follow-up protocol
Initial angiographic results were classified as total occlusion,
neck remnant and body filling*. Imaging follow-up was done
using plan radiography, magnetic resonance angiography (MRA)
or DSA according to our pre-specified follow-up protocol. When

Fig. 1. 52 year-old male patient presents with unruptured ACoA aneurysm. The lesion is posteriorly directed, and the aneurysm angle was 98.2°. A :
Working projection of the aneurysm. B : The microcatheter is steam-shaped in the left ‘S’ shape, and introduced into the aneurysm without guidance
of a wire. The first frame coil is inserted through the microcatheter. C : Lateral view of fluoroscopy shows a subsequent coil was stably inserted into
the aneurysm. D : Completion angiogram showed that the aneurysm is completely occluded preserving the ACoA. This lesion has been followed up
for 3 years, and there is no evidence of recanalization. ACoA : anterior communicating artery.
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unruptured aneurysms were successfully embolized, MRA was
recommended at 6, 12, 24, and 36 months postembolization.
For ruptured aneurysms, plane radiographs were obtained at 1
and 3 months postembolization with the procedural working
projection, in addition to the scheduled MRA follow-up. When
significant coil compaction or recanalization was suspected in
noninvasive studies, conventional angiography was performed to
assess the state of the aneurysm exactly, and to determine the
need for further treatment. In patients undergoing repeat embo-
lization, the same MRA follow-up protocol was applied following
the interventional procedure. If the aneurysm occlusion was
found stable 36 months after the initial or repeat treatment, fol-
low-up was either discontinued or continued on a case-by-case
basis, e.g., to check other untreated aneurysms. Recanalization
was defined as coil loosening or compaction and progressive
contrast filling within the aneurysmal sac with or without the an-
eurysmal growth, requiring additional treatment. All image stud-
ies were retrospectively reviewed by our neurointervention team.

Clinical outcome evaluations were performed using a Glasgow
Outcome Scale (GOS)™®. The patient’s follow-up was performed
by two neurointerventionists via their own outpatient depart-
ment.

Statistical analysis

Patient data, aneurysm characteristics, angiographic outcome
and risk factors for recanalization were tested as qualitative or
continuous variables, as appropriate. Patients were divided into
unruptured and ruptured aneurysm groups to evaluate their clin-
ical outcomes. Aneurysms were also classified as either rup-
tured or unruptured to evaluate aneurysmal characteristics, an-
giographic outcomes and procedural-related complications.
Differences between patient and aneurysm groups were tested
using the chi-square or Student t-test.

Univariate analysis to assess the associations between poten-
tial risk factors of incomplete occlusion of aneurysm and initial
angiographic outcomes was done with the chi-square test and
the univariate logistic regression analysis. Then, subsequent
stepwise multivariate logistic regression analysis was performed
to control potential confounders.

Survival analysis was performed to examine time-to-recanali-
zation. For this analysis, observations were censored when a pa-
tient was lost to follow-up or a major recanalization occurred.
Kaplan-Meier analysis with the log-rank test was used to plot
and compare recanalization-free survival distribution between
the unruptured and ruptured groups. Suspected risk factors for
major recanalization were evaluated by univariate Cox propor-
tional hazard model. All variables significantly associated with
major recanalization (p<0.20) were included in a multivariate
model. Because the angiographic outcome is a well-known risk
factor for recanalization, it was also included in a multivariate
model. A probability value of <0.05 was considered significant.
All descriptive and statistical analyses were performed with the
SPSS 17.0 software for Windows (SPSS Inc., Chicago, IL, USA).
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RESULTS

Aneurysm characteristics and angiographic outcomes

In terms of aneurysmal characteristics there were no differ-
ences between unruptured and ruptured groups, except for the
dome-to-neck ratio. The proportion of dome to neck ratio more
than 1.5 was significantly higher among unruptured (Table 1).

Total occlusion was achieved in 290 (67.6%) of 429 aneu-
rysms, neck remnant in 80 (18.6%), and 59 (13.8%). In a pa-
tient, we failed to deflate a balloon (HyperForm; ev3, Irvine,
CA, USA) during coil embolization, and the aneurysm was
clipped after puncture and deflation of the balloon using a fine
needle under the operative microscope.

Among all aneurysmal characteristics listed in Table 1, regard-
ing immediate angiographic outcomes, neck size of more than 4
mm {odds ratio (OR), 2.01 [95% confidence interval (CI), 1.10 to
3.68]; p=0.02} and unruptured aneurysms [OR, 2.18 (95% CI,
1.19 to 3.98); p=0.01] were significant factors related to incom-
plete occlusion of aneurysms. The other aneurysm characteris-
tics, including dome direction and aneurysm angle, were not
associated with initial angiographic outcomes (Table 2).

Periprocedural adverse events

Periprocedural adverse events occurred in 69 (16.1%) of 429
procedures. Those for unruptured and ruptured groups were
11.7% (28/239) and 21.6% (41/190), respectively, and there was
no statistically significant difference.

Thromboembolic complications were more prevalent in rup-
tured group (8.3% vs. 14.8%, p=0.04). Of the 48 thromboembol-
ic complications developed during procedures, the majority
(n=42) were asymptomatic. Among 6 symptomatic patients, 2
(0.8%) belonged to unruptured group and 4 (2.1%) ruptured
group, and 3 (0.7%) had delayed thromboembolic complica-
tions, all of whom had been treated with stent-assisted tech-
nique. Permanent neurologic deficits were remained in 3 (0.7%)
patients related to the thromboembolic complications; 1 (0.4%)
of the unruptured group and 2 (1.1%) of the ruptured group.
Except for 3 cases of permanent neurologic deficits, the other
patients were fully recovered with conservative management
including antiplatelet medication. Patients with unruptured an-
eurysms showed a lower rate of thromboembolic complications
when they were given antiplatelet premedication before proce-
dures with no hemorrhagic complications (6.2% vs. 20.9%;
p=0.02).

Intra-procedural bleeding of aneurysms occurred in 18 (4.2%)
of 429 procedures; 8 (3.3%) of unruptured group, and 10 (5.2%)
of ruptured group. One patient had thromboembolic complica-
tion and aneurysmal rupture simultaneously. This patient was ini-
tially presented with SAH (HH Gr. I). Even though we achieved
total occlusion of the lesion, the ipsilateral anterior cerebral artery
(ACA) was occluded at the end of the procedure. Because of the
ACA territorial infarction, the patient showed poor clinical out-
come (GOS=3). Another patient, having suffered from non-leak-
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Table 1. Aneurysm characteristics

Unruptured Ruptured p*
No. of aneurysms (n=429) 239 (55.7) 190 (44.3)
Size, mm
Mean 531+2.19 6.11+2.63 0.38
Range 4.20-14.40 1.80-18.40 0.38
Maximal diameter 0.07
<4 75 (31.4) 36 (18.9)
>4, <7 122 (51.0) 102 (53.7)
>7 42 (17.6) 52(27.4)
Large neck (=4 mm) 55(23.1) 39 (20.5) 0.52
Dome-to-neck ratio (<1.5) 161 (67.4) 85 (44.7) <0.001
Neck location 0.66
ACoA 26 (10.9) 25(13.2)
Al-A2 junction 213 (89.1) 165 (86.9)
Aneurysm angle 0.14
<90° 8(3.3) 8(4.2)
>90°, <135° 85 (35.6) 49 (25.8)
>135° 146 (61.1) 133 (70.0)
Dome direction 0.16
Anterior 73 (30.5) 69 (36.3)
Inferior 66 (27.6) 38 (46.1)
Superior 59 (24.7) 56 (29.5)
Posterior 41(17.2) 27 (14.2)
Parent artery anomaly 0.55
A1l aplasia 46 (19.2) 48 (25.3)
A1 hypoplasia 47 (19.7) 36 (18.9)

Numbers in parentheses are percentages. *p values derived from Fisher’s exact test for dichotomous and categorical variables and the Student t-test for continuous

variables. ACoA : anterior communicating artery

Table 2. Initial angiographic outcomes according to dome direction and aneurysm angle

Angiographic outcome o
Total Neck remnant Incomplete occlusion
Dome direction 0.982
Anterior 100 (70.4) 23(16.2) 19(134)
Posterior 44 (64.7) 14 (20.6) 10 (14.7)
Superior 76 (66.1) 23(20.0) 16 (13.9)
Inferior 70 (67.3) 20(19.2) 14 (13.5)
Aneurysm angle 0.239
<90° 10 (62.5) 5(31.3) 1(6.3)
>90° <135° 94 (70.1) 18(13.4) 22(16.4)
>135° 186 (66.7) 57 (20.4) 36 (12.9)

Numbers in parentheses are percentages. *p values derived from chi-square test

age perforation, stayed bedridden (GOS=2) at the last follow-up.
The patient had initially presented with SAH and massive intra-
ventricular hemorrhage (HH Gr. IV). Except these 2 cases, 16
(88.9%) of 18 procedural rupture cases showed excellent clinical
outcomes (GOS=5) at the last follow-up.

Three (1.6%) of ruptured group experienced rebleeding after
coil embolization. Two of 3 cases accompanied an adjacent intra-
cerebral hemorrhage (ICH). In two of 3 cases, completion control
angiogram showed thrombus formation around the deployed

coil, and an intra-arterial infusion of tirofiban was performed to
resolve the clot??. One of these 2 patients died (GOS=1) and the
other became vegetative status (GOS=2). The other one present-
ed with a 2-mm sized ruptured aneurysm. We achieved total oc-
clusion without any procedural-related complications. The pa-
tient complained severe, bursting headache at the fifteenth day
of the procedure. CT scan revealed rebleeding, and the follow-
up angiography showed enlargement of the aneurysmal sac
(maximal diameter of 7.2 mm). Immediate repeat coil emboli-
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zation was performed and the patient showed favorable clinical
outcome (GOS=4) at 6-month follow-up.

Recanalization

Three hundred eighty two (89.0%) of the 429 aneurysms were
examined by plain radiograph and/or MRA and/or DSA for
more than 6 months after coil embolization. Any degree of re-
canalization was revealed in 45 (11.7%) of 382 followed-up an-
eurysms via non-invasive study, i.e. plain radiography and MRA.
Among them, DSA was performed to confirm the recanaliza-
tion in all of 45 aneurysms, and retreatment was required in 30
(7.9%) of 45 aneurysms. Kaplan-Meire analysis revealed that the
overall cumulative risk of recanalization was 5% at 12 months,
7% at 24 months, 8% at 36 months and 11% at 48 months. The
cumulative risk of recanalization at 12, 24, 36, and 48 months was
3%, 5%, 5%, and 5% in unruptured group, and 8%, 12%, 13%,
and 16% in ruptured group. The cumulative risk of major recana-
lization required retreatment was significantly higher in the rup-
tured group (Fig. 2). All the recanalized aneurysms (n=30) were
retreated by endovascular treatment without any procedure-re-
lated complications. Multivariate Cox proportional hazard model
revealed that significant factors related to recanalization were
neck size of more than 4 mm [hazard ratio (HR), 5.66 (95% CI,
2.74 to 60.8); p<0.001], ruptured aneurysm [HR, 2.31 (95% CI,
1.10 to 4.90); p=0.03] and A1 segment aplasia [OR, 2.81 (95% CI,
1.21 to 6.49); p=0.02]. Body filling of immediate angiographic
outcome showed borderline significance for major recanalization
[OR, 2.06 (95% CI, 0.99 to 5.35); p=0.056]. The other aneurysmal
characteristics, including dome direction and aneurysm angle
were not associated with major recanalization.

Clinical outcome

At the last follow-up there were more patients of poor clinical
outcomes (GOS, 1 to 3) in ruptured group (20.5% vs. 0.4%; p<
0.001, Fisher’s exact test), and significantly associated with the
patient’s clinical grade at admission (p<0.001, chi-square test)
(Table 3). Fourteen (3.2%) of 426 patients died and there was no
mortality in unruptured group. Except for 3 cases (1 case of pro-
cedural rupture accompanied by thromboembolism and 2 cases
of thromboembolic complications), all neurologic deficits of 61
patients were associated with SAH itself in ruptured group.
Eventually, procedure-related morbidity and mortality rates
were 1.6% and 0% in ruptured group, respectively.

In unruptured group, 235 (99.1%) of 237 patients showed ex-

Table 3. Clinical outcomes at the last follow-up

cellent clinical outcomes (GOS of 5). One of 2 complicated cas-
es was showed poor clinical outcome due to symptomatic throm-
boembolic complications (GOS of 3). After all, procedure-related
morbidity in unruptured group was one (0.4%) case resulting
in both ACA territorial infarctions (GOS of 3).

DISCUSSION

Their deep location, complex arterial relationship and frequent
association with anomalies of the ACoA make microsurgical
clipping of ACoA aneurysms difficult"'*”). Recently endovascu-
lar techniques for treatment of ACoA aneurysm has become
popular, and the efficacy and outcomes of endovascular treat-
ment of ACoA aneurysms have been reported®’. However,
there are concerns about morphological limitations including
dome direction in the endovascular approach to the ACoA an-
eurysm*>'>'*32, In the present study, dome direction of aneu-
rysm and aneurysm angle were not associated with immediate
angiographic outcomes (Table 2). We could surmount these an-
atomical limitations with the appropriate shaping of a micro-
catheter. We tailored the shape of a microcatheter tip according
to the individual anatomy and geometry of the aneurysm and
parent arteries. The introduction of rotational 3D-DSA makes a
decision of shape more delicate. An application of the appropri-
ately shaped microcatheter provided intra-aneurysmal stability
of the microcatheter during coil embolization. Intra-aneurys-
mal positioning of the microcatheter harboring an inappropri-
ately shaped tip would be prone to result in premature kickback

100
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_I"1 Unrupture

p=0.01 (log-rank)
.-t Rupture

Proportion without major recanalization (%)

60

T T T
0 6 12 18 24 30 36 42 48
Follow-up period (months)

Fig. 2. Kaplan-Meire analysis demonstrates the proportion of patients
without major recanalization during follow-up.

GOS UIA Rupture (HH Gr. I-11I) Ruptured (HH Gr. IV, V)
1 0 2(1.4) 12 (24.5)
2 0 1(0.7) 12 (24.5)
3 1(0.4) 6(4.2) 7 (14.3)
4 1(0.4) 16 (11.3) 8(16.3)
5 233(99.2) 117 (82.4) 10 (20.4)

Numbers in parentheses are percentages. UIA : unruptured intracranial aneurysm, GOS : Glasgow Outcome Scale
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of the microcatheter, and would interfere dense coil packing.
Considering the intricacy of the ACoA complex, optimal shap-
ing of a microcatheter tip is prerequisite in coil embolization of
an ACoA aneurysm. We believe tailored microcatheter steam
shape resulted in good immediate and long-term angiographic
outcomes with low rate of periprocedural complications com-
pared with other serieses (Table 4).

In our series of ACoA aneurysms, initial incomplete occlusion
tended to lead to aneurysmal recanalization. Even though in-
complete occlusion was prominent in the group of unruptured
aneurysm in the present study, however, recanlization of coiled
aneurysms was more prevalent in the group of ruptured aneu-
rysm. Systemic heparinization with or without antiplatelet med-
ication for coil embolization of the unruptured aneurysm might
lead to these results. Moreover, SAH produces a hypercoagula-
ble state and there is a higher tendency for thrombus formation
in those patients'?. Consequently, even with less compact coil
mesh, we could achieve total occlusion more easily in ruptured
aneurysms compared with unruptured lesions. These phenome-
na would interrupt the strong association between an initial an-
giographic outcome and a tendency to recanalization.

In our series the procedural aneurysmal rupture rate was 4.2%,
and the clinical outcomes were favorable with only 0.5% of mor-
bidity rate and no mortality. This is comparable to the published
data of intraprocedural rupture which is more frequent during
microsurgical clipping than coil embolization®. Overall prema-
ture intraoperative rupture rates with microsurgery occurred up
to 40% of the patients during microsurgical clipping, and the
morbidity and mortality rates for them have been reported to be
up to 35%**. Due to tortuosity and small diameter of Al seg-
ment, however, ACoA aneurysms are known to be more vulner-
able to procedural perforation than aneurysms arising at other
sites during the coil embolization®. Even though rapid counter-
measures against intraprocedural rupture could reduce morbidi-
ty and mortality, we need to be more cautious during coil embo-
lization for ACoA aneurysms due to its high prevalence in ACoA
aneurysms and its potentially catastrophic clinical outcomes.

The results from the International Study of Unruptured Intra-
cranial Aneurysms (ISUIA) revealed that the unruptured aneu-

rysms have a minimal rupture risk, and suggested that preventive
treatments of unruptured aneurysm could be rarely justified**".
In the group of unruptured aneurysms of the present study, pro-
cedure-related morbidity rate (0.4%) was very low and there was
no mortality. Compared with annual rupture rate of unruptured
aneurysms observed ISUIA studies, the present study showed
that lower procedure-related morbidity and mortality rate than
the rupture rate of unruptured intracranial aneurysms. In addi-
tion, a meta-analysis and several other studies have demonstrat-
ed that ACoA aneurysms have a higher rupture risk than those
at other locations'”***). According to them, the annual risks of
rupture for unruptured ACoA aneurysm ranged from 1.6% to
5.8%. The present study also showed that thromboembolic com-
plications could be significantly reduced with antiplatelet pre-
medication in cases of unruptured ACoA aneurysms'. As a re-
sult, regarding the treatment of unruptured ACoA aneurysm,
endovascular treatment would be a beneficial and safe therapeu-
tic tool.

Some microsurgical series for ACoA aneurysms, which includ-
ed ruptured and unruptured lesions, showed that the proportion
of excellent clinical outcome reached as high as 65% and the
mortality rate ranged between 3.5% and 10.4%°***2. In the pres-
ent study, the proportion of excellent clinical outcome (GOS=5)
and mortality rate were 67.3%, and 7.4% in the group of ruptured
aneurysm. Considering that surgical series included unruptured
aneurysms, the results of our endovascularly treated ruptured
group was comparable with previously reported surgical groups.
In addition, the International Subarachnoid Aneurysm Trial stud-
ies presented the endovascular procedure as an alternative with
better immediate and long-term outcomes®*”. Moreover, the mi-
crosurgical treatment of ACoA aneurysm has a higher tendency
to develop variable neurophysiologic deficit, including memory,
executive or cognitive function, and brain injury, which is more
prevalent among patients with SAH, than endovascular treat-
ment>*'"*3. Consequently; endovascular technique might be pref-
erable to treat most of ruptured ACoA aneurysms.

One concern about the coil embolization of ruptured ACoA
aneurysm is early rebleeding after the procedure. The 1.6% in-
cidence of early rebleeding after coil embolization of ruptured

Table 4. Results of a literature review of outcomes of ACoA aneurysms treated by coil embolization

Good angiographic ~ Periprocedural Major
Authors (year) Study design anle\fl(;. ans Un:tl:;;fsiﬁll outcomes complication recanalization or
¥ P (Gr. I+II) rate retreatment rate (%)

Moret et al. (1996)*” Prospective 36 4(12) 21(72.5) 4(11.1) 4

Elias et al. (2003)” Prospective 30 17 (56.7) 1(3.3) 33
Proust et al. (2003)™ Prospective 37 29 5(13.5) 8.1
Birknes et al. (2006)” Retrospective 123 12(9.7) 86 (69.9) 6(4.9) 333
Gonzalez et al. (2008)" Retrospective 181 6(3.3) 167 (92.2) 12 (6.6) 113
Guglielmi et al. (2009)"" Retrospective 306 12(3.9) 284 (93) 17 (5.6) 16.0
Finitsis et al. (2010)"” Prospective 282 12 (4.3) 230 (85.8) 53(18.7) 19.0
Present study Retrospective 429 370 (86.2) 4(0.9) 7.9

Numbers in parenthesis are percentages. ACoA : anterior communicating artery
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group is in concordance with previously reported studies®*. In a
report, adjacent ICH, ACoA localization and small size of aneu-
rysm were strong risk factors for early rebleeding after coil embo-
lization of ruptured aneurysms®. All three rebleeding cases of
the present study presented with SAH accompanied by adja-
cent ICH. In such cases, short-term imaging follow-up and
close observation should be performed for detection reopening
of the aneurysms after coil embolization, or else microsurgical
clipping could be considered as the first-line treatment. Anoth-
er major concern about coiling of ACoA aneurysm is long-
term durability of coiled aneurysms. Aneurysm recanalization
occurs more frequently with EVT than with microsurgical clip-
ping®**¥. Thus, radiologic follow-up is mandatory for optimal
management in order to identify recanalization of coiled aneu-
rysm and prevent rebleeding. In our series, all major recanaliza-
tion was treated by using EVT without procedural related com-
plications. As reported in the literature, retreatment by using
EVT of recanalized aneurysms is less likely to increase the risk of
procedure-related complications'>*”. Neck size more than 4 mm,
ruptured aneurysms, A1 aplasia and incomplete occlusion of an-
eurysm were significant predictor of recanalization, as identified
previously'*'**?, Usually, posteriorly directed ACoA aneurysm is
difficult to achieve complete occlusion that is associated with
higher tendency of recanalization'*'¥. However, this study re-
vealed that dome direction was not associated with recanaliza-
tion. An application of tailored steam shaped microcatheter
would indirectly result in no differences of recanalization rate be-
tween differently directed aneurysms.

Aside from the general limitations of the retrospective, single-
center study, there are other limitations in this study. Comparison
with the neurosurgical series was not feasible, and represents a
minor limitation of our study. Data presenting the outcome of
microsurgical treatment of the specific ACoA aneurysm topog-
raphy are extremely poor, and it is not appropriate to compare
our results with microsurgical series dealing with various loca-
tions. Thus, treatment of ACoA aneurysms either by using EVT
or microsurgical approach needs further confirmation in a large
multicenter study.

CONCLUSION

The endovascular treatment for ACoA aneurysms seems to
be applicable to most of ACoA aneurysms, either runruptured
or ruptured, with an acceptable procedure-related complica-
tions rate and favorable long-term angiographic and clinical
outcomes. We believe the tailored steam shaping of the micro-
catheter tip exerts favorable influence on achieving good angio-
graphic results and a long-term durability regardless of aneu-
rysmal direction.
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