Unusual association of diseases/symptoms

'Department of Medical
Sciences, Division of
Neurosurgery, University Nove
de Julho (UNINOVE),

Sao Paulo, SP, Brazil
“Division of Cerebrovascular
and Skull Base Surgery,
Hospital Beneficéncia
Portuguesa de S&o Paulo,
Center of Neurology and
Neurosurgery Associates
(CENNA), Sao Paulo, SP, Brazil

Correspondence to
Professor Jean Goncalves de
Oliveira, jeangol@uol.com.br

To cite: Pereira BJA,
Holanda VM, de

Holanda CVM, et al. BMJ
Case Rep Published online:
[please include Day Month
Year] doi:10.1136/bcr-2013-
200115

CASE REPORT

Intracranial aneurysm arising from infundibular

dilation

Benedito Jamilson Araujo Pereira, " Vanessa Milanesi Holanda, "2
Carlos Vanderlei Medeiros de Holanda,? Jean Goncalves de Oliveira'?

SUMMARY

Infundibular dilations (IDs) are funnel-shaped
enlargements in the origin of intracranial arteries.
Usually, IDs occur at the junction between posterior
communicating artery (PcomA) and internal carotid
artery (ICA). Progression from an ID of the PcomA to
aneurysms has been described, but is unclear whether
an ID is a preaneurysmal state or a normal anatomical
variant. The authors describe a 55-year-old female
patient presenting multiple intracranial aneurysms with
a small one arising from an ID at the level of posterior
communicating segment of ICA. To the best of our
knowledge, after a criterious search in the English
literature, it is the first description of such unusual
combination. The preoperative neurosurgical planning is
discussed as well as the importance of intraoperative
findings to the best management of this unusual
situation.

BACKGROUND

Infundibular dilations (IDs) are funnel-shaped sym-
metrical enlargements in the origin of cerebral
arteries. The nature of these dilations is a matter of
discussion.! Some authors consider an ID as a prea-
neurysmal lesion,>™ while others believe that is a
normal variant.> Although an infundibulum may
represent an incompletely regressed remnant of
previously dominant fetal vessels, it should be con-
sidered as a potential source of future subarachnoid

haemorrhage (SAH).' >~ There are several reports
on the literature about ID associated or not intra-
cranial aneurysms and SAH. To the best of our
knowledge, it is the first description of an aneurysm
arising from an ID at the level of posterior commu-
nicating artery (PcomA). The preoperative neuro-
surgical planning is discussed as well as the
importance of intraoperative findings to the best
management of this unusual situation.

CASE PRESENTATION

A 55-year-old female patient was referred to the
neurosurgical department because of severe head-
ache whose intensity increased in the last week and
presented no response to analgesics. She had no
loss of consciousness and she was 15 points on
Glasgow Coma Scale.

INVESTIGATIONS

CT scans were performed and revealed no SAH.
The three-dimensional CT angiography (3D-CTA)
showed aneurysms on the right middle cerebral
artery (MCA) bifurcation and the ophthalmic
segment of the left internal carotid artery (ICA).
The patient was submitted to digital subtraction
angiography (DSA), whose results confirmed not
only the aneurysms found by 3D-CTA but also
revealed a small aneurysm arising from an ID at the
level of right PcomA, which had no fetal pattern
(figure 1).

Figure 1

Preoperative digital subtraction angiography (DSA) images. (A and B) Aneurysm of the right middle
cerebral artery and infundibular dilation at the origin of posterior communicating artery with a small aneurysm arising
from this artery. (C) Aneurysm in the ophthalmic segment of the left internal carotid artery. (D, E and F) 3D
reconstruction of DSA images.
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Figure 2

Intraoperative images. (A) Infundibular dilation of the right posterior communicating artery (PcomA) with a small aneurysm arising from

this artery. (B) Small perforating artery arising from PcomA, close to the proximal aneurysm’ neck. (C) PcomA with several small perforating arteries

arising from this artery and oculomotor nerve. (D—F) Aneurysm’ clipping.

TREATMENT

Based on DSA images, we decided to perform a right pterional
craniotomy to clip the MCA aneurysm and also to put a clip at
the origin of right PcomA to occlude the ID and its aneurysm,
which would be an effective treatment without major risks to
the patient. After MCA An. clipping, the origin of right
PcomA was dissected and the presence of the ID confirmed.
However, there were several perforating arteries arising close
to the ID An. and also from PcomA, which changed our previ-
ous idea to a simple aneurysm clipping and preservation of
PcomA with all perforating arteries. After clipping, the patency
of flow in the PcomA and anterior choroidal artery was con-
firmed with the aid of micro-Doppler. In addition, a contra-
lateral clipping of the aneurysm arising from the ophthalmic
segment of the left ICA was performed without difficulty
(figure 3).

OUTCOME AND FOLLOW-UP

The postoperative period was uneventful and the postoperative
DSA images performed 7 days after surgery revealed a com-
plete occlusion of all aneurysms and preservation of PcomA
(figure 4).

DISCUSSION

IDs of cerebral arteries are most frequently observed at the
origin of the PcomA. Other locations are anterior choroidal
artery, ophthalmic artery, MCA and superior cerebellar artery.®
Its incidence by angiography or autopsy ranges from 7% to
25%.% * Although the relationship between IDs and aneurysms
has not been clearly defined, the progression of an ID of the
PcomA to an aneurysm has been described and reported.’
However, an aneurysm arising individually from an ID is a
no-reported situation.

The angiographic criteria for diagnosis of ID’s PcomA are: (1)
the origin of the PcomA trunk from the apex of the dilation; (2)
the maximum diameter is less than 3 mm; (3) the shape is
round or conical, not saccular or irregular and (4) the infun-
dibular widening has no aneurysm-like neck.'® Thus, an ID
should appear as a symmetrical bulge without a neck in marked
contrast to an intracranial aneurysm, which bulges asymmetric-
ally from a well-defined neck.!*

The pathophysiology of an aneurysm growing from ID is
intriguing and remains open. One explanation is that due to
defects and loss of internal elastic lamina, already studied by
Hassler'? and Stehbens,'? associated by haemodynamic stress in
the ID, leading to aneurysm formation.
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Figure 3
Opthalmic segment of left ICA, pre and post clipping, respectively.

Intraoperative images. (A and B) Right MCA bifurcation aneurysm, pre and post clipping, respectively. (C and D) Aneurysm arising from

D
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Figure 4 Postoperative DSA images showing (A and B) complete occlusion of MCA and ID aneurysms, as well as, (C) left ophthalmic segment of ICA.

Regarding to the best management of unusual variants, the pre-
operative neuroradiological assessment should be carried out with
DSA to guide the surgical strategy.'* However, intraoperative find-
ings may change the surgical planning, especially in the presence
of perforating arteries not visible on DSA images.'> The planned
strategy would be occlusion of the PcomA at its origin since the
posterior circulation was independent. Nevertheless, intraoperative
findings of perforating arteries close to the An. and arising from
PcomA changed our policy to avoid risks of postoperative neuro-
logical deficit related to perforating artery occlusion.

Learning points

» Intracranial aneurysm arising from ID is a unique situation.

» Preoperative neuroradiological assessment is paramount to
the best neurosurgical planning.

» The intraoperative findings may change the surgical strategy,
especially when perforating arteries are at risk of occlusion.
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