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Case Report

Four simultaneous anterior cerebral artery
aneurysms (three initially unsuspected) with
surgical treatment
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a b s t r a c t

Distal anterior cerebral artery aneurysms are rare, comprising approximately 6% of all

intracranial aneurysms. These aneurysms tend to be smaller in size, broad-based, asso-

ciated with additional aneurysms and at arterial branching sites, which can make both

diagnosis and treatment difficult. Here we report a case of a 63-year-old female who pre-

sented with headache and perioral paresthesia determined to be Hunt & Hess scale grade

1. Computed tomography angiography discovered a medium-sized left A2 trunk saccular

aneurysm. Intraoperatively 2 additional small blister type aneurysms not noted on initial

computed tomography were discovered and treated via clipping and wrapping, respectively.

Postoperatively a cerebral angiogram revealed an additional small right A2 trunk broad-

based aneurysm. Preoperative evaluation of cerebral vasculature with a cerebral angiogram

or high-resolution digital subtraction angiography is essential as multiple aneurysms are

commonly associated with anterior cerebral artery aneurysms. The patient was successfully

treated without any operative or postoperative complications and has remained symptom-

free at 1 year follow up.

© 2019 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Case report

A 63-year-old female presented with a severe, sudden
onset, and continuous pressure-like headache of 6-hour
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duration that awoke her, along with perioral paresthesia, eval-
uated as Hunt & Hess scale grade 1. The patient also re-
ported intermittent right-hand paresthesia during the previ-
ous 2 weeks. Physical exam revealed no neurological deficits.
Past medical history included hypothyroidism with previous
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Fig. 1 – Computed tomography angiography of left A2 trunk saccular aneurysm. (A and B) are sagittal and coronal
reconstructions, (C) 3D volume rendering.
total thyroidectomy for goiter, uncontrolled hypertension, di-
abetes mellitus, and a giant 6 × 7 cm hepatic hemangioma.
Computed tomography angiography (CTA) initially revealed
a medium-sized saccular distal anterior cerebral aneurysm
(DACA) at the bifurcation of the A2 trunk on the left side
(Figures 1 and 2) without evidence of hemorrhage. Mag-
netic resonance imaging with contrast demonstrated pulsa-
tion artifact due to pulsatile blood flow within the aneurysm
providing further confirmation (Figure 3). The left A2 DACA
aneurysm was surgically clipped with an Elgiloy over en-
dovascular coiling due to its aspect ratio (dome/neck) of 1.88
and also due to a vessel branching anterior-inferior to the
aneurysm neck. Intraoperative direct visualization of the left
ACA also revealed 2 additional blister aneurysms distal to the
first found on CTA. The first additional small blister aneurysm
was clipped with an Elgiloy, and the second even smaller blis-
ter aneurysm was wrapped with cotton and secured with Tis-
seel as it was unable to be clipped. Postoperatively, a CT and
cerebral angiogram showed complete resolution with clip-
ping of the prior seen A2 saccular aneurysm on the CTA,
no filling defects, and an additional clipping site at the A3
segment trunk bifurcation (Figure 4). The postoperative cere-
bral angiogram discovered an additional 1.5 mm broad-based
aneurysm of the right A2 segment trunk bifurcation which
preoperative CTA and magnetic resonance imaging did not de-
tect (Figure 5). The remainder of the patient’s hospital course
was uneventful without any new neurological deficit postop-
eratively. At 1 year follow up, the patient is doing well without
any neurological deficits, and her right A2 segment aneurysm
is being conservatively managed.

Discussion

Unruptured intracranial aneurysms (ICA) frequently are en-
countered with a prevalence of up to 10% [1]. Several risk
factors can increase the risk for developing ICAs. Our pa-
tient’s risk factors include female gender, hypertension, and
hypothyroidism [2,3]. However, DACA aneurysms are rare,
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Fig. 2 – Computed tomography angiography annotation of left A2 trunk saccular aneurysm. Dome length 9.90 mm. Dome
width: 6.08 mm. Neck width: 3.23 mm. Aspect ratio (Dome/Neck) 1.88. Parent artery width: 1.2 mm. Branching artery width:
1.0 mm.

Fig. 3 – Magnetic resonance imaging T1-weighted with gadobenate dimeglumine contrast (A). Sagittal view demonstrating a
7.4 by 8.6 mm contrast-enhanced lesion (yellow arrow), (B) Coronal view demonstrating an 8.6 by 4.8 mm
contrast-enhanced lesion with pulsation artifact in the phase-encoding direction (yellow arrow).
comprising approximately 6% of all ICAs. Also, A2 segment
aneurysms are sporadic between 0.2%-1% of all ICAs [4]. In
this case, 3 aneurysms of the same DACA branch were dis-
covered and an additional contralateral aneurysm of the right
A2 trunk bifurcation. To our knowledge, there are only 2 previ-
ous case reports of at least 3 multiple aneurysms of the same
DACA branch, 3 of the left and 4 of the right DACA [5,6].

DACA aneurysms are associated with additional ICAs in
approximately half of the affected patients [4]. One must be
suspicious for additional aneurysms if the initial imaging
is noninvasive and a solitary DACA aneurysm is discovered.
Aneurysms less than 3 mm can be difficult to visualize with
noninvasive imaging, with only 61% accuracy with CTA and
38% with MR angiography [7]. Appropriate preoperative plan-
ning is essential to discover these small aneurysms, as in this
case, where postoperative digital subtraction catheter angiog-
raphy (DSA) was able to visualize a small 1.5 mm right A2
trunk saccular aneurysm at the bifurcation of the frontal po-
lar branch. This small aneurysm was difficult if not impossi-
ble to visualize initially on CTA (Figures 6 and 7). DSA is still
the gold standard by which to evaluate ICAs preoperatively,
and has a better chance of discovering small aneurysms as
the estimated pixel dimensions for DSA is 2 mm compared
to the 5 mm of CTA [8]. In this case, preoperative CTA and
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Fig. 4 – Postoperative CT head demonstrating surgical clips.

Fig. 5 – (A) Right carotid catheter angiogram with digital subtract
clips (black arrows), (B) Left carotid catheter angiogram with digi
(black arrows), upper arrow shows clipping of A3 trunk bifurcatio
(Color version of figure is available online.)
MR angiography revealed only a single A2 segment aneurysm.
However, 2 additional small blister aneurysms were visualized
intraoperatively, and postoperative DSA revealed a small right
A2 aneurysm. As DACA aneurysms are commonly associated
with multiple ICAs in half of patients, DSA may be recom-
mended preoperatively by the radiologist, especially if only a
single DACA aneurysm is found. Also, as found in our patient,
small blister type aneurysms are difficult to find on CTA. Un-
fortunately, this aneurysm type is also associated with both
higher risk of rupture and intraoperative complications [9].

Since the decision between surgical and endovascular in-
terventions for ICAs depends on aneurysm location and mor-
phology, preoperative analysis is imperative [10–15]. An eval-
uation of the aneurysm size in all axes, shape, neck and
dome width, its length, orientation, parent vessel width, and
any possible branching vessels from the aneurysm or near
the aneurysm neck are essential for surgical versus endovas-
cular approach. Branching vessels are significant when con-
sidering endovascular intervention. It is also crucial to note
any variant anatomy, as hypoplasia of one of the ACAs is
ion reveals A2 trunk aneurysm (yellow arrow) with surgical
tal subtraction reveals position of left ACA surgical clips
n, lower arrow shows clipping of the large A2 aneurysm.



R a d i o l o g y C a s e R e p o r t s 1 4 ( 2 0 1 9 ) 1 5 3 3 – 1 5 3 8 1537

Fig. 6 – Computed tomography angiography demonstrating possible right A2 trunk saccular aneurysm (yellow arrows) (A)
Axial. B and C are coronal and sagittal reconstructions. (D) 3D volume rendering. (Color version of figure is available online.)
relatively common, estimated at approximately 10% and may
exclude endovascular procedures due to probable ischemic
events [16]. Of further consideration, enhancement of the rim
of the aneurysm may increase suspicion for filling defects due
to a thrombosed aneurysm. Also, a 3D projection series may
help in elucidating small blister aneurysms. While 3D projec-
tions have yet to be standardized, and thresholds for view-
ing widely vary, we endorse the systematic approach to eval-
uating these views as detailed by Tomandl et al [17]. Once an
aneurysm has been found, these 3D projections can be fil-
tered by selecting voxels of different opacities. Selecting high
opacity voxels gives limited information while selecting lower
opacity voxels allows the creation of a transparent 3D projec-
tion, which can give valuable information about the relation-
ship of the aneurysm to surrounding vasculature.
Conclusion

CTA is an important first step in the approach to suspected
ICAs, can lead to timely diagnosis, and provide critical in-
formation to the proceduralist on the selection and perfor-
mance of further interventions. CTA has limited capability in
detecting aneurysms at bifurcation points and smaller sized
aneurysms less than 3 mm. This report shows that noninter-
ventional imaging procedures as the sole approach to preop-
erative planning can miss additional smaller aneurysms. Also,
DACA aneurysms are associated with additional ICAs in half of
patients. When single DACA A2 aneurysms are encountered, it
may be prudent to search for additional aneurysms with DSA.
We believe initial noninterventional imaging and subsequent
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Fig. 7 – Computed tomography angiography annotation of
possible right A2 trunk aneurysm. Dome length 0.95 mm.
Dome width: 1.16 mm. neck width: 2.01 mm. Aspect Ratio
(Dome/Neck): 0.57.
DSA for a complete evaluation of the cerebral vasculature is
the best approach for definitive therapy.

Teaching point summary

Distal anterior cerebral aneurysms are rare (6% of all intracra-
nial aneurysms) but are more often associated with additional
ICAs, in up to 52% of patients [15]. Also, they are of smaller
size, broad-based and associated with arterial branching sites
which may make both image-guided planning and definitive
therapy difficult.

Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2019.09.028.

R E F E R E N C E S

[1] Wiebers DO, Piepgras DG, Meyer FB, Kallmes DF, Meissner I,
Atkinson JLD, et al. Pathogenesis, natural history, and
treatment of unruptured intracranial aneurysms. Mayo Clin
Proc 2004;79:1572–83. doi:10.4065/79.12.1572.
[2] Atchaneeyasakul K, Tipirneni A, Zhang T, Khandelwal P,
Ambekar S, Snelling B, et al. Association of hypothyroidism
with unruptured cerebral aneurysms: a case-control study. J
Neurosurg 2018;128:511–14. doi:10.3171/2016.10.JNS161953.

[3] Keedy A. An overview of intracranial aneurysms. Mcgill J
Med 2006;9:141–6. Available https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC2323531/.

[4] Lehecka M, Dashti R, Hernesniemi J, Niemelä M, Koivisto T,
Ronkainen A, et al. Microneurosurgical management of
aneurysms at the A2 segment of anterior cerebral artery
(proximal pericallosal artery) and its frontobasal branches.
Surg Neurol 2008;70:232–46 discussion 246.
doi:10.1016/j.surneu.2008.03.008.

[5] Kozyrev DA, Jahromi BR, Thiarawat P, Choque-Velasquez J,
Ludtka C, Goehre F, et al. Three distal anterior cerebral artery
aneurysms in the same branch associated with five
additional intracranial aneurysms. Surg Neurol Int 2017;8:62.
doi:10.4103/sni.sni_394_16.

[6] Xue MH, Chun HW, Li J, Song YL. Multiple aneurysms of
distal anterior cerebral artery associated with a cerebral
arteriovenous malformation. Neurol India 2010;58:968–70.
doi:10.4103/0028-3886.73777.

[7] White PM, Wardlaw JM, Easton V. Can noninvasive imaging
accurately depict intracranial aneurysms? A systematic
review. Radiology 2000;217:361–70.
doi:10.1148/radiology.217.2.r00nv06361.

[8] Lin A, Rawal S, Agid R, Mandell DM. Cerebrovascular
Imaging: Which Test is Best? Neurosurgery 2018;83:5–18.
doi:10.1093/neuros/nyx325.

[9] Byrne JV, Mørkve SH. Blister aneurysms. In: Saba L, Raz E,
editors. Neurovascular imaging. New YorkNY: Springer; 2016.
p. 521–34. doi:10.1007/978-1-4614-9029-6_20.

[10] Aguiar P, Estevao IA, Pacheco CC, Maldaun M, Oliveira C.
Distal anterior cerebral artery (pericallosal artery)
aneurysms: report of 19 cases and literature review. Turk
Neurosurg 2017;27:725–31.
doi:10.5137/1019-5149.JTN.17412-16.2.

[11] Alurkar A, Karanam LSP, Oak S, Nayak S. Endovascular
treatment of fusiform A2 aneurysm with parent artery
occlusion. Surg Neurol Int 2014;5:S199–202.
doi:10.4103/2152-7806.137752.

[12] Aboukaïs R, Zairi F, Bourgeois P, Boustia F, Leclerc X,
Lejeune JP. Pericallosal aneurysm: a difficult challenge for
microsurgery and endovascular treatment. Neurochirurgie
2015;61:244–9. doi:10.1016/j.neuchi.2015.03.010.

[13] Zhao J, Lin H, Summers R, Yang M, Cousins BG, Tsui J. Current
treatment strategies for intracranial aneurysms: an overview.
Angiology 2018;69:17–30. doi:10.1177/0003319717700503.

[14] Stafa A, Leonardi M. Role of neuroradiology in evaluating
cerebral aneurysms. Interv Neuroradiol 2008;14(Suppl
1):23–37. doi:10.1177/15910199080140S106.

[15] Lehecka M, Lehto H, Niemelä M, Juvela S, Dashti R, Koivisto T,
et al. Distal anterior cerebral artery aneurysmstreatment
and outcome analysis of 501 patients.. Neurosurgery
2008;62:590–601. doi:10.1227/01.neu.0000317307.16332.03.

[16] Dimmick SJ, Faulder KC. Normal variants of the cerebral
circulation at multidetector CT angiography. Radiographics
2009;29:1027–43. doi:10.1148/rg.294085730.

[17] Tomandl BF, Köstner NC, Schempershofe M, Huk WJ,
Strauss C, Anker L, et al. CT angiography of intracranial
aneurysms: a focus on postprocessing. Radiographics
2004;24:637–55. doi:10.1148/rg.243035126.

https://doi.org/10.1016/j.radcr.2019.09.028
https://doi.org/10.4065/79.12.1572
https://doi.org/10.3171/2016.10.JNS161953
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2323531/
https://doi.org/10.1016/j.surneu.2008.03.008
https://doi.org/10.4103/sni.sni_394_16
https://doi.org/10.4103/0028-3886.73777
https://doi.org/10.1148/radiology.217.2.r00nv06361
https://doi.org/10.1093/neuros/nyx325
https://doi.org/10.1007/978-1-4614-9029-6_20
https://doi.org/10.5137/1019-5149.JTN.17412-16.2
https://doi.org/10.4103/2152-7806.137752
https://doi.org/10.1016/j.neuchi.2015.03.010
https://doi.org/10.1177/0003319717700503
https://doi.org/10.1177/15910199080140S106
https://doi.org/10.1227/01.neu.0000317307.16332.03
https://doi.org/10.1148/rg.294085730
https://doi.org/10.1148/rg.243035126

	Four simultaneous anterior cerebral artery aneurysms (three initially unsuspected) with surgical treatment
	 Case report
	 Discussion
	 Conclusion
	 Teaching point summary
	 Supplementary materials
	 References


