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Abstract
Introduction: The incidence of DACA aneurysms is between 1.5 to 9.0% of all intracranial aneurysms in the literature. Many of
these are <5 mm in diameter. In this case series we report 30 cases of DACA aneurysms between 2009-2016, their presentations,
associations and management including the use of neuronavigation system.
Materials and Methods: Among 375 patients with cerebral aneurysms admitted between 2009-2016, 30 patients (8%) had
DACA aneurysms, which were studied retrospectively. We analyse the specific clinical and radiological features, surgical
strategies and associated anomalies with these DACA aneurysms.
Results: Among the 30 patients with DACA aneurysms, 23 patients (76%) presented with subarachnoid hemorrhage, 7 patients
(23%) had intracerebral hematoma, 1 had associated intraventricular haemorrhage and 1 patient had a thrombosed DACA
aneurysm. 19 patients had Hunt & Hess grade 1, 8 had grade 2, 1 patient had grade 3 and 2 had grade 4. 23 of the DACA
aneurysms (76%) were <5 mm in diameter, 6 were 5-15mm size and 1 had a giant aneurysm (>25mm). 2 patients died
preoperatively due to recurrent bleeding. Out of the 28 patients operated, interhemispheric approach was used in 26 patients
(92.85%), while pterional approach was used in 2 patients (7.14%). Neuronavigation was used in 16 cases. Postoperative
complications included hemiparesis in 2 and death of 1 patient.
Conclusion: The special neurovascular features, location of aneurysm and frequent association with anterior cerebral artery
anomalies and other aneurysms must be taken into account when planning occlusive treatment of DACA aneurysms.
Neuronavigation is helpful in planning craniotomy and precise localization.
Keywords: DACA aneurysm, Subarachnoid hemorrhage, Neuronavigation.

Introduction
Distal anterior cerebral artery (DACA) aneurysms
represent about 1.5% to 9.2% of all aneurysms.1-7 Most
common location is at the bifurcation of the pericallosal
and callosomarginal arteries. Most of the DACA
aneurysms are found to be less than 5 mm in diameter,5
and giant aneurysms are exceedingly rare.8 They are
commonly associated with additional intracerebral
aneurysms, occurring at rates as high as 20% to 25%4
either MCA or ICA. The surgical treatment of patients
with DACA aneurysms is difficult because of the
narrow surgical field of vision, the presence of
interhemispheric adhesions and location distal to A3
segment of ACA. There is no definite anatomic
landmark to identify a DACA aneurysm and the
proximal anterior cerebral artery during surgery. It is
difficult to localize the aneurysm promptly with
adequate proximal control of the supplying vessel.
Neuronavigation guided surgery has been used for
clipping of DACA aneurysm.14, 16 In this series we have
used neuronavigation to select a convenient surgical
approach and to plan the trajectory of entry for clipping
of DACA aneurysms.

descriptions of microsurgical findings. Specific clinical
and radiological features, surgical strategies and
associated anomalies with these DACA aneurysms
were studied. Post op results analysed by clinical and
angiographic records
Surgery and Neuronavigation System: 28 patients
underwent clipping of the DACA aneurym.
Interhemispheric approach was used in 26 patients
(92.85%), while pterional approach was used in 2
patients (7.14%). In these 2 patients pterional approach
was used because aneurysm was located within 2 cm of
AcomA and one is associated with additional M1-M2
junction aneurysm. Neuronavigation was used in 16
cases (57.14%) (Fig. 4) during interhemispheric
approach.
We use the medtronics stealth station
neuronavigation system. CT angiogram of the patients
were uploaded into the system and the craniotomy and
trajectory of approach planned preoperatively to save
time during the surgery.
StealthMerge software was used to auto-merge a
variety of exams into 3-D images. Intraoperative
registration was achieved by surface matching over the
facial surface using the navigation pointer.
Neuronavigation was used in 16 cases where the
aneurysm was located in the more distal branches of
DACA (i.e distal to A3) where we anticipated difficulty
in locating the aneurysm. Neuronavigation system
allowed us to identify the aneurysm in all 16 patients.

Materials and Methods
Among 375 patients with cerebral aneurysms
admitted between 2009-2016, 30 patients (8%) had
DACA aneurysm. They were studied retrospectively
using medical records, including imaging studies and
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There was no event of premature rupture during the
dissection of aneurysm in any of the patients. Post op
results were analysed by clinical and angiographic
records. All of these 16 cases had good recovery.
Other 10 cases where we done through
interhemispheric approach but neuronavigation was not
used. In these patients aneurysms are located mostly
A2-A3 junctions and preoperatively we didn’t suspect
any difficulty to locate the aneurysm. We used low
frontal transbasal and interhemispheric approach in
these patients and successfully located and clipped the
aneurysm.
Observations and Results
Among 375 patients with cerebral aneurysm
admitted between 2009-2016, 30 patients (8%) had
DACA aneurysm. The mean age of presentation was 55
years (Table 1). There were 13 male and 17 female
patients with DACA aneurysms. 23 patients (76%)
presented with subarachnoid hemorrhage, 7 patients
(23%) had intracerebral hematoma, 1 had associated
intraventricular haemorrhage and 1 patient had a
thrombosed DACA aneurysm (Table 2). 19 patients had
Hunt & Hess grade 1, 8 had grade 2, 1 patient had grade
3 and 2 had grade 4 (Figure 1). 3 patients presented
with an unruptured DACA aneurysm. 23 of the DACA
aneurysms (76%) were <5 mm in diameter, 6 were 515mm size and 1 had a giant aneurysm (>25mm) (Table
3). Most common location of the DACA aneurysm was
pericallosal/callosomarginal (PC/CM) junction (Table
3). 6 patients (20%) had other associate aneurysms
(Table 4). 1 patient had an associated AVM, 1 patient
had PCKD and 1 patient had history of atrial myxoma
excision (Table 5). CT angiograms (CTA) or cerebral
angiograms were used in all patients before surgery. 2
patients were died preoperatively due to recurrent
bleeding. Among the 28 patients operated, 26 (92.85%)
were through an interhemispheric approach and 2
(7.14%) were by pterional approach (Table 6).
Postoperative complications included hemiparesis in 2
patients and death of 1 patient. Fig. 2 & 3 show pre op
and post op CT angiogram showing DACA aneurysm
before clipping and obliteration of the aneurysm after
clipping.
Table 1: Clinical characteristics
Clinical characteristics
No of Patients
Age <40 yrs
1
40-60 yrs
21
>60 yrs
8
SEX
M: 13 (43.33%)
F: 17 (56.66%)
Hypertension
16
Diabetes mellitus
3
CAD
2

Table 2: Radiological features
Radiological features
No of Patients
CT Brain
SAH: 23
IPH: 7
IVH: 1
Ruptured DACA
27 (90%)
aneurysms
Unruptured DACA
3 (10%)
aneurysms
Aneurysm size
<5mm: 23 (76.66%)
5-15mm: 6 (20%)
>25mm: 1 (3.33%)
Thrombosed aneurysm
1
Table 3: Aneurysm location
Location
A2
A3
PC/CM junction
A4

No of Patients
4 (13.33%)
6 (20%)
16 (53.33%)
4 (13.33%)

Table 4: Multiple aneurysms
Location
No of Patients
A1
1
ACom
3
MCA
1
MCA+PCA
1
Table 5: Anomalies and associations of ACA
Azygous ACA
3
Hypoplastic A1
1
AVM
1
PCKD
1
Atrial myxoma
1
Table 6: Treatment and outcome
Clinical characteristics
Preoperative death
Surgery: Interhemispheric
Pterional
Neuronavigation guided
Morbidity None
(R) Hemiparesis
Post op Mortality

Fig. 1: Hunt & Hess grade
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Patients
2
26 (92.85%)
2 (7.14%)
6 (57.14%)
25 (89.28%)
2 (7.14%)
1(3.57%)
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Fig. 2: Pre and post operative images of DACA aneurysms showing complete obliteration of the aneurysms

Fig. 3: A) Pre op CT angiogram showing DACA aneurysm and associated ACom aneurysm. B) 3D
reconstruction of CT angiogram of same patient. C) DSA of same patient. D) Post op 3D reconstructed CT
angiogram of the same patient showing complete obliteration of the aneurysms. ACom aneurysm was
operated at a later date
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Fig. 4: Computer screenshot of the intra op use of neuronavigation to localize the aneurysm and plan the
craniotomy and the trajectory of surgical approach
incision and craniotomy, increased 3-dimensional
orientation during surgery and increased operator
Discussion
confidence. During surgery for a DACA aneurysm
The incidence in our series was 8% comparable to
especially distally located aneurysms (distal to A3) the
other studies.1-4 There was female preponderance in our
neuronavigation system provides the shortest and most
series (57.7%) similar to the literature.3,9 Mean age of
direct trajectory to the aneurysm, as well as observation
presentation was 55 years. Post operative outcome was
of the relationship between the aneurysm, adjacent
comparable to other studies.
arteries and brain structures.
Neuronavigation was used in 16 of our cases which
helped in precise localization and planning of the
aneurysm.
Conclusion
Brain tumor, vascular malformation, or other
The morbidity and mortality rates of DACA
lesions are good candidates for the neuronavigation
aneurysms in our series were similar to other aneurysms
guided surgery and its application for intracranial
and comparable with the other studies. Microsurgical
aneurysms is in the early stages.13,17,18 Unique
clipping is a safe and effective treatment method for
charecteristics to DACA aneurysm is its location on the
DACA aneurysms. Neuronavigation is helpful in
corpus callosum in the midline surrounded by both
identifying a DACA aneurysm especially distally
hemispheres and has a small subarachnoid cistern.
located (distal to A3), planning craniotomy and precise
The neuronavigation system used in surgery for
localization. It also has an added benefit of a small
DACA aneurysm helps with specific operative
craniotomy.
Hence
we
recommend
using
difficulties. There are certain difficulties related to the
neuronavigation, when available, for DACA aneurysm
surgical approach of DACA aneurysms: a narrow and
surgery, where the aneurysm is usually small and is
deep operative field in the interhemispheric fissure and
deeply located without any landmarks to identify it.
the callosal cistern, dense adhesions between the
hemispheres, frequent adhesions of the aneurysm to
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