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a unique different microsurgical approaches are required 
than the aneurysms on the A1 segment of the anterior 
cerebral artery or the anterior communicating artery  
complex.[2,10]

In this report, our experience with DACA aneurysms 
is presented and discussed focusing on their clinical 
and radiological features, surgical strategies used in 
their treatment and the surgical outcome of these rare  
aneurysms.

Materials and Methods

Out of 80 patients with cerebral aneurysms treated in our 
institutions during the three-year period, 15 patients of 
them had DACA aneurysms (18.7%), who were studied 
retrospectively.

Data were reviewed including the patients’ age, gender, 
admission grade according to Hunt and Hess grading system (H 
& H grading). Characteristics of imaging studies including size, 
location, multiplicity and presence of Intracerebral hematoma 
(ICH) were studied. Also, surgical approaches used for patients’ 
management were reviewed.

Introduction

Aneurysms of distal anterior cerebral artery (DACA) are rare 
and comprise about 1.5-9% of all aneurysms in the cerebral 
circulation.[1-7] They are usually located at the pericallosal-
callosomarginal bifurcation and these aneurysms are usually 
small in size, distal in location, embedded between cerebral 
hemispheres and with wide neck.[8,9] These features make 
both microsurgical and endovascular treatments difficult 
because patency of the parent vessels is at risk, therefore, 
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The surgical outcome was assessed according to Glasgow 
Outcome Scale (GOS) classifying the results into “good 
recovery”, “moderate disability”, “severe disability”, 
“persistent vegetative state”, or “death”. Among them, “good 
recovery” and “moderate disability” were judged as a favorable 
outcome. Table 1 shows a summary of the 15 patients.

Management strategy
A multidisciplinary discussion for every patient was done 
with our neurointervention team for selection of the best way 
of treating every patient. In all of these 15 patients surgical 
clipping was chosen due to small aneurysm size in 13 patients 
and aneurysm complex configuration in 2 patients and parent 
artery origin form the base of the aneurysm in 1 patient.

Our surgical strategy for DACA aneurysms involved surgical 
intervention as early as possible to prevent rebleeding and 
to evacuate the accompanying hematoma and to treat the 
vasospasm aggressively. Surgical approach was modified 
according to the location and multiplicity of the aneurysms.

A unilateral interhemispheric approach was chosen in DACA 
aneurysms at the origin of the callosomarginal artery, while 
pterional approach was selected in DACA aneurysms at the 
origin of the frontopolar artery. In case of multiple aneurysms, 
the unruptured aneurysms were treated with a second 
scheduled operation.

Results

Clinical features
Among the 15 patients included in this study, 10 patients were 
males (66%) and 5 were females (33%). The patients age ranged 
from 30 to 70 years (mean age 51 years).

Of the 15 patients, 11 were in grades I and II, three were 

in grade III and one patient was in grade IV on admission 
according to H and H grading system [Table 1].

Radiological features
The 15 patients had 16 DACA aneurysms. All the 15 patients 
had subarachnoid hemorrhage (SAH) due to ruptured aneurysm 
in their initial CT scan. ICH on the callosal area or medial frontal 
lobe was found in 11 patients (73%), intraventricular extension 
of the ICH was found in 4 of these 11 patients (36%). Figure 1 
shows some different shapes of ICH.

With respect to the location, 14 patients (93%) had their 
DACA aneurysms located at the pericallosal-callosomarginal 
bifurcation (A3), and only one patient (7%) had aneurysm 
located proximally at the frontopolar branching (A2). Nine 
patients had aneurysms located in the right side and 6 had 
them located on the left side.

The size of aneurysms ranged from 2 to 16 mm with a mean size 
of 4.8 mm, 13 patients (86%) had small aneurysms (diameter 
<7 mm), one patient had medium-sized aneurysm (diameter 
10 mm), and one patient had large aneurysm (diameter 16 mm).

Three patients had associated aneurysms; one patient had 
another DACA aneurysm of a kissing mirror image type clipped 
at the same operation, one patient had carotid bifurcation 
aneurysm that was coiled in another stage, and the third 
patient had anterior communicating aneurysm, which 
was clipped in a separate operation. Figure 2 shows some 
angiographic features of the DACA aneurysms.

Surgical approaches
Anterior interhemispheric approach was used in 14 patients 
(93%) to treat their DACA aneurysms that located at A3, in 12 
patients the right side was used, while the left side was used 

Table 1: Summary of the 15 patients with DACA aneurysms
Age/ Sex Admission Grade (H and H) ICH/IVH Aneurysm size Location Multiple aneurysm VP shunt Outcome (GOS)
40/M II +/- 4 mm A3 - S

31/M I +/- 3 mm A3 - G

50/M II -/- 2 mm A3 Acom an - G

70/M II +/+ 5 mm A3 + S

35/F I +/- 3 mm A3 - G

45/M IV +/+ 16 mm A3 - D

55/F II +/- 4 mm A3 ICA bif. + M

60/M III +/- 5 mm A3 - G

32/M I -/- 4 mm A2 - G

65/M II +/- 4 mm A3 Kissing DACA an - G

46/F I +/+ 2 mm A3 - M

35/M III +/+ 10 mm A3 + S

41/F II -/- 2 mm A3 - G

38/M III -/- 5 mm A3 - M

53/F I +/- 4 mm A3 - G
M: Male; F: Female; H and H: Hunt and Hess grading, A3: Pericallosal-collosomarginal bifurcation, A2: Pericallosal-frontopolar branching, Acom an.: Anterior communicating 
aneurysm, ICA bif.: Internal carotid artery bifurcation, DACA an.: Distal anterior cerebral artery aneurysm, GOS: Glasgow Outcome Scale; G: Good recovery; M: Moderate 
disability; S: Severe disability; D: Dead
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Figure 1: Radiological features of some ICH due to rupture distal anterior cerebral arteries (DACA). (a) CT brain showing large interhemispheric 
and callosal ICH with ventricular compression. (b) CT brain showing interhemispheric ICH with intraventricular extension. (c) T1 MRI brain with 
large interhemispheric ICH. (d) CT brain showing ICH and IVH. (e) CT brain showing interhemispheric ICH. (f) CT brain showing ICH at the base 
of brain due to ruptured DACA located at A2

Figure 2: Angiographic features of some distal anterior cerebral arteries aneurysms (DACA). (a) 3D angiogram showing very small DACA at A3. 
(b) Angiogram showing medium size DACA at A3. (c) 3DCTA showing 2 kissing DACA at Bil. A3. (d) Angiogram showing large trilobed DACA at 
A3. (e) Angiogram showing small DACA at A3 with vessels straightening due to ICH. (f) 3DCTA showing small DACA at A2
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in only 2 patients whose aneurysms were embedded in the 
right frontal lobes. The left pterional approach was used in only 
in one patient with proximal DACA aneurysm located at A2.

Surgical outcomes
According to GOS, eight patients had good recovery, three had 
moderate disability, and other three had severe disability and 
one patient died.

So, 11 patient (73%) had a favorable outcome, 3 patients 
(20%) had unfavorable outcome due to infarction in the DACA 
territories, and one patient died.

The relation between the outcome grade and the H and H 
admission grade was shown in [Table 1]. Two patients with 
severe disability outcome were in good H and H admission 
grade but in these 2 patients large ICH was found in their 
admitting CT.

Perioperative hydrocephalus and shunt
Three of our patients had VP shunts inserted, 2 patients had 
preoperative hydrocephalus and the other patient developed 
hydrocephalus after aneurysm clipping that necessitates VP 
shunt insertion.

Discussion

The incidence of DACA aneurysms has been estimated to 
be from 1.5 to 9% of all intracranial aneurysm based on the 
large series in the literatures.[1-3,5,7] The incidence in our series 
was 18.7%; this high incidence may be attributed to referral 
bias from other hospitals as we serve as a referral center for 
neurovascular patients.

Although female predominance is reported,[1,5] in our series 
most of the patients (66%) were males and that have been 
reported in other studies.[11,12]

The association of multiple aneurysms with DACA aneurysms 
was frequent, Hernesniem et al.,[2] reported an incidence of 
46.4%, Ohno et al.,[5] reported 42.9% and Yasergil et al. reported 
38.5%.[10] In our series there were three patients with multiple 
aneurysms (21%).

Most DACA aneurysms are saccular and located at the 
pericallosal-callosomarginal bifurcation on the genu of 
the corpus callosum.[1,2,12,13] Aneurysms at the junction of 
pericallosal and frontopolar arteries and distal to pericallosal-
callosomarginal bifurcation are rare.[1,3,12,14]

All aneurysms in our series are saccular and in 14 patients 
(93%) located ate the pericallosal-callosomarginal bifurcation 
and only one patient had an aneurysm located at pericallosal-
frontopolar branching.

In general, DACA aneurysms are rather small.[1,2,5,7,9,15,16] In our 
series, 13 patients (86%) had small aneurysms (<7 mm), Ohno 

et al.[5] had 36 out of 49 patients with small aneurysms of 5 mm 
or less and Leheka et al.,[3,16] in their series reported that 51% of 
their ruptured DACA aneurysms had aneurysms less than 7 mm 
in diameter. Accordingly, considering the characteristic of easy 
rupture even for a small-sized aneurysm, DACA aneurysms 
must not be overlooked and need a definitive treatment even 
if it is incidentally discovered in unruptured state.

In previous reports, ICH is more frequent with DACA aneurysms 
ranging from 17 to 73% compared with those aneurysms in 
other locations.[2,3,7,17,18]

Leheka et al.,[3] reported that 53% of their patients with 
ruptured DACA aneurysms had ICH in their initial CT scan 
compared with 25% for the ruptured aneurysms in general. In 
our series, 11 patients out of 15 patients (73%) had ICH. This 
high incidence of ICH may be related to the narrow pericallosal 
cistern and dense attachment to the adjacent brain surfaces.

Thomas and Paterson reported no direct relation between the 
presence of ICH and the final outcome.[19] However, Wisoff and 
Flamm[10] noted that patients with good grade did not have ICH, 
while ICH and clinically significant vasospasm were observed 
in poor grade patients.

In our study, all four patients with unfavorable outcome had 
ICH in their initial CT scan; this may indicate that the presence 
of ICH had negative implications for both the clinical course 
and final surgical outcomes.

DACA aneurysms were observed to be a surgical challenge due 
to certain specific characteristics when compared with other 
aneurysm locations.[1,2,4-7,10,12,20,21,22] These difficulties are related 
to the deep approach inside the interhemispheric space, lack 
of anatomic landmarks, dense attachment and embedding of 
the aneurysm dome in the surrounding brain tissue and also 
morphological features of the DACA aneurysms such as small 
size and broad base with branching arteries close to the base. 
The dome of the aneurysm projects towards the surgeon is 
mostly exposed before the aneurysm neck is seen, even gentle 
retraction of the falx or medial surface of the frontal lobe can 
cause aneurysm rupture.[12,13] So, intraoperative rupture is a 
frequent complication.

In our series, 14 patients were treated with interhemispheric 
approach and only one patient with proximal DACA aneurysm 
was operated by left pterional approach; intraoperative 
rupture occurred in 5 of our patients (35%). This may be due 
to difficulties in establishing an early proximal control of the 
aneurysm.

Endovascular occlusion of DACA aneurysms is demanding 
because of their small size, relatively wide-neck, branches 
originating close to the base, small caliber of parent artery 
and distal location of the aneurysms; some authors reported 
good results after coiling of DACA aneurysms.[23,9] However, 
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despite their challenging features, microsurgical clipping 
still remains the primary treatment modality for DACA 
aneurysms, and endovascular treatment of ruptured DACA 
aneurysms shall be considered as an alternative method to 
surgical clipping.

So, in our patients with DACA aneurysms, poor H and H grade, 
rebleeding before treatment, presence of ICH and preoperative 
hydrocephalus are independent factors predicting unfavorable 
outcome.

Conclusions

Despite all improvements in the microsurgical techniques and 
anesthesia, DACA aneurysms still have higher morbidity and 
mortality rates than other supratentorial aneurysms.

However, with the help of further understanding of 
the relationship between the DACA aneurysms and the 
surrounding vessels, the appropriate microsurgical techniques 
and the skill and experience of the neurosurgeon, the surgical 
treatment of these aneurysms with a significant low morbidity 
and mortality rates can be achieved.

Early treatment of DACA aneurysms is advisable, even if small, 
because of their tendency to early rupture.
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