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INTRODUCTION  

Distal anterior cerebral artery (DACA) aneurysms are a particular group of the aneurysms
involving the anterior circle of Willis. The incidence of this aneurysm has been estimated to
be from 1.5 to 9.0% of all intracranial aneurysms based on a large series of reports cited in
the literature3-5,11,14,17,18,21,24,28). These aneurysms are fragile, frequently rupture prematurely
during exposure, and have a higher morbidity rate than expected from their angiographic
appearance and location. These characteristics bring a considerable technical challenge to a
neurosurgeon21). To assess the surgical outcomes of DACA aneurysms we reviewed our surgical
results based on our surgical strategy.

MATERIALS AND METHODS  

A total of 845 patients with ruptured cerebral aneurysms were operated in our hospital from
January 1991 to December 2005. Twenty three (2.7%) of those 845 patients had ruptured
DACA aneurysms. Among those 23 patients, 20 patients who had complete medical records
were studied retrospectively. Data reviewed included the patient’s age, gender, Hunt and Hess
grade(H-H Gr.), Fischer grade, characteristics of the imaging study including multiplicity,
operative data (surgical approach, premature rupture, temporary clipping, tentative clipping
and use of micro-Doppler probe), postoperative complications and final radiographic and
clinical outcomes.

Surgical strategy
Our surgical strategy for DACA aneurysms involved early surgical intervention to prevent

rebleeding and to cope with vasospasm aggressively. We routinely performed an external lumbar
drainage of cerebrospinal fluid (CSF) to achieve a slack brain. Surgical approach was modified
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according to location and multiplicity of aneurysms. Pterional
approach was selected in DACA aneurysm at the origin of
the frontobasal artery, and a unilateral interhemispheric
approach was chosen in DACA aneurysms at the origin of
the callosomarginal artery. In cases with multiple aneurysms,
unruptured aneurysms were treated with the second scheduled
operation.

We used a neuro-navigating system in more recent cases
to help deciding the proper craniotomy site to achieve a safe
surgical corridor (Fig. 1). We attempted to preserve bridging
veins during dissection to prevent venous infarctions. Tem-
porary clipping of parent arteries, tentative clipping and
meticulous manipulation of aneurysms were general practice
guidelines to prevent premature rupture. We also used a
micro-Doppler probe to confirm the patency of parent arteries
after clipping of aneurysms.

Evaluation of outcome
To evaluate the outcome, we reviewd the postoperative radio-

graphic findings with computerized tomographic angiography
(CTA) and/or digital subtraction angiography (DSA) 1-2 weeks
postoperatively. Patients were evaluated six months after the
operation clinically with the Glasgow Outcome Scale score.

RESULTS   

Clinical characteristics
Among the 20 patients who were included in the study,

15 patients (75%) were female and 5 patients (25%) were

male. The patients’ age ranged from 41 to 80, with a mean
age of 55.2. In this study, 15 patients were categorized with
good grade (H-H Gr. I to III), and 5 patients were rated as
H-H Gr. IV (Table 1). 

Radiographic features
All patients had subarachnoid hemorrhage (SAH), while

3 patients (15%) had additional intracerebral hemorrhage
(ICH) and 2 patients (10%) had additional intraventricular
hemorrhage (IVH) on initial brain computerized tomography
(CT) scan. There were 2 patients with hydrocephalus on
initial brain CT scan.  

The size of aneurysms ranged from 2 mm to 15 mm, with
a mean size of 6.3 mm. Seven patients (35%) had multiple
aneurysms. Three patients had the left middle cerebral artery
(MCA) bifurcation aneurysm, and 4 had the right MCA
bifurcation aneurysm. 

In 19 patients (95%), the DACA aneurysms were located
at the origin of callosomarginal artery (left : 4 and right : 15)
which were located at the supracallosal region (supracallosal
type) in 8 patients (42.1%) and the infracallosal region
(infracallosal type) in 11 patients (57.9%) (Fig. 2). 

These 19 DACA aneurysms were clipped through a
unilateral interhemispheric approach. One patient (5%) had
a DACA aneurysm at the origin of the frontobasal artery
and the aneurysm was clipped via a pterional approach.  

Surgical outcome
Postoperative radiographic findings showed complete

clipping of the aneurysmal neck in 18 patients (90%).
However, a small residual aneurysmal neck was observed
in 2 patients who had clipping and wrapping of aneurysms.
There was no narrowing of parent arteries. In cases of
multiple aneurysm, all 7 unruptured MCA aneurysms were
clipped completely with second operation via pterional
approach. Seventeen patients (85%) showed good recovery
and 1 patient (5%) showed moderate disability, while 2
patients (10%) died (Table 2). In patients with preoperative
good Hunt and Hess grade (H-H Gr. I to III), good results
were seen in 100% of these patients. In the 5 patients with
H-H Gr. IV who had SAH with ICH or IVH, 2 patients
had full recovery, 1 patient showed moderate disability and
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Table 1. Clinical grades of 20 patients with distal anterior cerebral
artery aneurysms

H-H Gr.* No. of patient

I 3

II 9

III 3

IV 5
*H-H Gr. : Hunt and Hess grade

Fig. 1. The picture demonstrating how to decide upon a craniotomy site
in order to gain a safe surgical corridor in patient with distal anterior cerebral
artery aneurysm using a neuro-navigating system.



2 patients died. The cause of death of the 2 patients was sepsis
associated with pneumonia. There were no premature rupture
of aneurysm, and no mortality and morbidity directly related
to the aneurysmal surgery.

DISCUSSION  

The incidence of DACA aneurysms has been estimated to
be from 1.5% to 9.0 % of all intracranial aneurysms based
on the large series in the literature3-5,11,14,17,18,21,24,28). The average
incidence of DACA aneurysms is 4.1% in the current Korean
literature2,6,9,10,19,23). Incidence from our series was 2.7%. The
smaller size of DACA aneurysms relative to more common
aneurysms has been reported3-5,14). In our study, the mean
diameter of ruptured DACA aneurysms was 6.3 mm, similar
to previous reports. Several authors have reported high
incidence of multiplicity of aneurysms associated with DACA
aneurysm10,14,21). In our series, 7 patients (35%) had multiple
aneurysms and all of them were middle cerebral artery
bifurcation aneurysms. In previous reports, the patients with
ruptured DACA aneurysms showed high incidence of having
ICH11,20,25). The small pericallosal cistern and the intimate
relationship of theses aneurysms to the adjacent cerebral
cortex would be plausible causes for the ICH formation21).
In our series, 3 patients (15%) had ICH and all of them were
in poor H-H Gr. and dismal surgical outcomes. Sindou et
al.20) reported that there was a high incidence of rebleeding
compared to the aneurysms of other locations. Although we
performed early surgeries in only 75% patients, there were
no rebleedings in patients with delayed surgery. An attempt

was always made to perform surgery as
early as possible to prevent rebleeding
and to aggressively cope with vaso-
spasm.

Surgical approaches of DACA aneu-
rysms vary depending on the location
and multiplicity of aneurysms. Various
surgical approaches and their main
indications have been discussed exten-
sively in previous reports1-3,6,7,21,23,28). We

used the pterional approach in case of DACA aneurysm at
the origin of the frontobasal artery and an interhemispheric
approach in case of DACA aneurysm at the origin of the
callosomarginal artery. There are some unique problems in
the surgery of DACA aneurysms which make the surgery
difficult. As Yasargil26,27) indicated, a narrow surgical corridor
in the interhemispheric fissure and callosal cistern and dense
adhesions between the cingulate gyri are troublesome
problems. Achieving a slack brain is mandatory and through
external lumbar drainage it is possible to obtain adequate
brain relaxation. Projection of aneurysmal dome toward the
surgeon, broad-based and sclerotic aneurysm are additional
troublesome problems which make it very difficult to establish
proximal control especially infracallosal type of DACA
aneurysm at the origin of callosomarginal artery. Treynelis
and Dunker24) proposed an interhemispheric approach with
partial resection of the genu of the corpus callosum to get
the proximal control more safely and easily. Previously, several
authors have recommended an anterior interhemispheric
approach or bifrontal basal anterior interhemispheric approach
to get proximal control safely1,7,15). However, callosal resection
may cause unexpected neurological problems and dissection
of cortical adhesions in an anterior interhemispheric approach
or a bifrontal basal anterior interhemispheric approach is
very difficult and requires tedious work. To cope with these
problems, we used tentative clipping of aneurysmal dome
and/or parent artery without callosal recection when proximal
control was difficult especially in patients with infracallosal
type DACA aneurysms at the origin of the callosomarginal
artery. After tentative clipping was done, we dissected proxi-
mally followed by proximal control of the DACA without
risk of premature rupture of aneurysm. The clip was then
readjusted properly after the proximal arterial clipping to
get complete clipping of the aneurysmal neck. Absence of
surgical landmarks is another problem intraoperatively. In
this case, neuro-navigating system is very useful. In more
recent series, we used the neuro-navigating system and found
out very helpful to decide the appropriate site of craniotomy
and to achieve a safe surgical corridor. 

Sundt22) reported that division of bridging vein anterior
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Table 2. Clinical outcome of 20 patients with distal anterior cerebral
artery aneurysms

H-H Gr.*
Glasgow outcome scale score

1 2 3 4 5

I - - - - 3

II - - - - 9

III - - - - 3

IV 2 - 1 - 2

Total 2 - 1 - 17
*H-H Gr. : Hunt and Hess grade

Fig. 2. Schematic representation of the location of a distal anterior cerebral artery aneurysm in 20
patients. A : Aneurysm located at the origin of the frontobasal artery. B : Aneurysms located at the origin
of callosomarginal artery (supracallosal type). C : Aneurysms located at the origin of callosomarginal
artery (infracallosal type).

A B C



to the coronal suture was of no consequence. However, Park
and Hamm15) suggested that the operator who plans a DACA
aneurysm surgery using an anterior interhemispheric approach
should carefully consider the venous anatomy, its draining area
and venous collateralization to prevent postoperative venous
infarction when a bridging vein is sacrificed. Before we made
a bone flap, we thoroughly reviewed both arterial and venous
phases of cerebral angiography in an attempt to preserve
bridging veins during dissection to prevent venous infarction.

With these surgical difficulties in mind, endovascular
management of these aneurysms is appealing. In earlier
series16), the outcomes were unsatisfactory, while more recent
investigators8,12) reported much higher rates of success.   

Our surgical results are relatively satisfactory especially
in the group of patients with good clinical grades when
compared to the previous reports despite the difficulties
associated with aneurysms in this location3-5,13,17,20,21,24,26). We
clipped the aneurysmal neck completely without a residual
neck in 90% of patients. We observed a good recovery in
85%, moderate disability in 5% and a 10% mortality rate.
Poor results were correlated to a poor preoperative clinical
grade as previously reported by Miyazawa et al.13) Our 2
expired patients also had a poor clinical grade (H-H Gr.IV)
and their causes of death were due to sepsis associated with
pneumonia. Intraoperative premature rupture is a frequent
complication in patients with DACA aneurysms and many
papers reported relatively high incidence of premature rupture
compared to the other supratentorial aneurysms4,13). We
did not have such complications and this might partially
contributes to the good surgical outcome seen in our series.
We think that using temporary clipping of parent arteries,
tentative clipping and meticulous manipulation of aneurysms
can help to prevent premature rupture.

CONCLUSION

DACA aneurysms are known to have higher morbidity and
mortality rates than other supratentorial aneurysms. With
surgical strategies described, we have achieved acceptable
surgical morbidity and mortality rates. Appropriate use of
tentative clipping and temporary clipping can give great help
for safe approach and clipping of DACA aneurysms. Use
of a neuro-navigating system is recommended to facilitate
a safe operation of DACA aneurysms.  
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COMMENTARY

The authors’ experiences of the distal anterior cerebral
artery aneurysms, which are relatively infrequent, representing
approximately 2~5% of all intracranial aneurysms, can be
useful to other young neurosurgeons in the management the
patients with these aneurysms. Among the surgical strategies
presented in this paper, the use of neuronavigation may be
helpful, especial for young neurosurgeons with relatively
less experience, in planning the craniotomy site and locating
the aneurysm during surgical approach. Surgery of these
aneurysms should be performed within limited space and also
with less anatomical land marks until pericallosal arteries are
visualized, and the neuronavigation can help neurosurgeons
to determine the direction of approach with ease and certainty.
In the stage of planning surgery, if the bridging veins draining
into superior sagittal sinus are visualized, the craniotomy
site can be designed more precisely with neuronavigation.

Neurosurgeons with more experience, however, naturally
will have less demand for the help of neuronavigation. 

This paper describes well the routine surgical procedure
for these aneurysms, especially maneuvers to get as much
space as possible, such as use of hyperosmolar agents and
lumbar CSF drainage. For cases in which limited surgical
space are expected, such as severe brain swelling, endovascular
therapy may considered as an alternative way of management.

Chang Wan Oh, M.D.
Department of Neurosurgery

Seoul National University 
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