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ABSTRACT

Differentiating between infundibular dilatations and aneurysms might be challenging even with
to-date modalities. While infundibular dilatation has been regarded as an incidental “leave alone”
lesion, a more extended intervention might be needed for an aneurysm. This study presented
a 23-year-old woman with an infundibular dilatation at an unusual site at the Al segment of
the anterior cerebral artery from 3D digital subtraction angiography, initially identified as an
aneurysm on magnetic resonance imaging and computed tomography angiography. Points in
differentiating infundibular dilatation and aneurysm are thoroughly elaborated in the discussion.

CASE REPORT

BACKGROUND when occuring in the cerebral arteries [3]. Because of the
significant difference in the pathological nature and treatment
considerations, the correct differentiation of infundibular
dilatation and aneurysm is a necessity [4,5]. This study presented
a case of an infundibular dilatation at a rare cerebral location,
with a thorough review of infundibular dilatation and aneurysm
differentiation.

Infundibular dilatation is a funnel-shaped symmetrical
enlargement in the origin of cerebral arteries, which is deemed
as a benign lesion and also being considered as a normal
variant [1,2]. It is one of the differential diagnosis of aneurysm,
a focal bulging of the vessel wall, with higher risk of rupture
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CASE REPORT

A 23-year-old female patient had been experiencing frequent
headaches for two months with speech impairment during
headache episodes. Since exhibiting the symptoms, the patient
has also briefly experienced syncope. The patient also has had
seronegative spondyloarthropathy for five years and is currently
on medication. There was no history of trauma.

The brain magnetic resonance imaging (MRI) demonstrated
the absence of parenchymal pathology in the cerebral hemisphere
and basal ganglia. However, further evaluation of the vascular
structure on the T2 sequence showed a subtle outpouching
lesion in the Al segment of the left Anterior Cerebral Artery
(ACA; Figure 1). We hypothesized the presence of a vascular
abnormality, specifically an aneurysm. Computed tomography
angiography (CTA) showed an outpouching lesion on the left
ACA at the Al segment (Figure 2), which aligned with the MRI.
We considered the outpouching lesion at the A1 segment of the
left ACA as a small-sized wide neck aneurysm in the neck (2.71
mm) and dome (1.99 mm).

The conventional angiography of this patient shows no
aneurysms or other vascular malformations in the arterial or
venous phases of the right and left cerebral arteries. Furthermore,
the morphology of the left Al infundibular dilatation is rough
to delineate (Figure 3). More detailed structural evaluations
were performed using the 3D-DSA. The 3D-DSA showed
an outpouching lesion in the Al segment of the left anterior
cerebral artery with a conical shape and a broad base, with a 0.97
mm neck diameter and 0.78 mm in height (Figure 3), showing
discrepancy compared to previous CTA measurements. The
lesion arose at the junction with the anterior communicating
artery (AcomA) and A2. The 3D-DSA also revealed a thin
anterior branch from the apex of the lesion, which was not
seen in the conventional DSA. These findings confirmed the
diagnosis of infundibular dilatation.

DISCUSSION

Etiology & Demographics

Infundibular dilatation, also known as the funnel-shaped
symmetrical enlargement in the origin of cerebral arteries, is
a common incidental finding seen in 7 to 25% of otherwise
normal angiograms [1-6]. The most common infundibular
dilatation location arises from the posterior communicating
artery (PcomA) [5-8]. Tarkianen et al., in their recent study,
recorded 77 out of 97 patients (79.4%) having PcomA origin,
with other uncommon locations at the anterior choroidal artery
(6.2%) and the middle cerebral artery (4.1%). In this study,
ACA origin (2.1%) was one of the rare infundibular dilatation
sites among the anterior communicating artery, posterior
cerebral artery, ophthalmic artery, and other internal carotid
artery perforants [9]. Furthermore, Miyasaka et al. reported no
infundibular dilatation discovered at ACA in their early studies
[10]. Additionally, Yoshimura et al. and Kihira et al. documented
unique examples of infundibular dilatation occurring at the
accessory middle cerebral artery and the callosomarginal artery
[11,12].
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Differential Diagnoses

An outpouching vascular lesion occurring in the intracranial
vascular system more often leads to the diagnosis of aneurysm.
Intracranial aneurysm resulted from focal bulging of vessel
wall, usually occurring at bifurcations of cerebral arteries in the
circle of Willis [13]. The difficulty in distinguishing between
aneurysm and infundibular dilatation at the origin of an artery is
one of several pitfalls of CTA. In cases, such as when the branch
originating from the tip is beyond the resolution of the CTA,
it may be challenging to distinguish between an infundibular
dilatation from a small aneurysm [14].

True aneurysm consists of the typical saccular type or
the uncommon fusiform type. Several conditions, such as
pseudoaneurysm following arterial dissection or dolichoectasia,
might mimic aneurysms [15]. Intracranial saccular-type
aneurism appears on DSA as a radioopaque, smooth-margined,
saccular outpouching of the vascular structure. There is a wide
variety of definitions for types of aneurysm size and neck. The
UCAS classified aneurysms according to their size and the
chance of rupture, which are small (<5 mm), medium (5 mm-10
mm), large (10 mm—-25 mm), and giant (>25 mm) [16].

Clinical & Imaging Findings

Most infundibular dilatations remain asymptomatics and
rarely causesevereevents[17]. Somealsoconsideredinfundibular
dilatation to be pure variants of the normal cerebrovascular
anatomy due to the absence of any histopathologic abnormalities
[4,9,18]. Dmytriw et al. successfully followed-up infundibular
dilatations in over 86 pediatric patient-years, showing no
significant change in the infundibulum over time and without
any internal evolution to aneurysm [19].

The identification of infundibular dilatation on noninvasive
imaging techniques may be difficult due to its small structure
and low vascular flow. However, when deciding a treatment
option, it's critical to distinguish infundibular dilatation from
aneurysm [1]. Digital subtraction angiography (DSA) has long
been the mandatory modality for diagnosing cerebral vascular
disorders [3]. The gold standard for diagnosing aneurysms is
3D rotational DSA (3D-DSA), which may be performed during
a conventional catheter DSA but requires for a separate contrast
injection. For this reason, if there is any uncertainty regarding
whether an infundibular dilatation is an aneurysm, whether due
to the structure or size, a DSA catheterization should be carried
out for confirmation [3,7,20].

The angiographic criteria for diagnosis of infundibular
dilatations are: (1) the maximum diameter is less than 4 mm; (2)
the shape is funnel/conical or round, not saccular or irregular;
(3) the infundibular widening has no aneurysm-like neck; and
(4) presence of a branching vessel continuing from the apex
of the lesion [6,9,21]. Thus, an infundibular dilatation should
appear as a symmetrical bulge without a neck. In contrast,
an intracranial aneurysm bulges asymmetrically from a well-
defined neck [6]. Any lesion unfulfilling the criteria, such as a
lesion with more than one branching vessel originating from the
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lesion or branching vessel originating from the wall other than
the apex, should be suspected as an aneurysmal lesion (Figure

4 [9].

Treatment & Prognosis

Most studies regarding infundibular dilatation did not state
any need for treatment due to the excellent prognosis [17].
Despite that, several studies reported that an infundibulum
may be considered as a potential source of future subarachnoid
haemorrhage, where infundibulum could have been the primary
site of rupture in cases without associated aneurysm [22]. On the
other hand, aneurysm should be subjected to a more aggressive
treatment, naturally having higher risk of rupture. Endovascular
treatments e.g., coil embolization is preferred after evaluating
the size of the aneurysm and the risk of complications [16].

TEACHING POINT

Cross-sectional imaging such as MRI, CTA, and at times,
conventional DSA is sometimes not enough to delineate and
define the diagnosis of a small outpouching vascular lesion.
A 3D-DSA examination should be helpful in differentiating
infundibular dilatations and true aneurysms, especially in
uncommon locations.

QUESTION AND ANSWERS

1. Which is the most common clinical presentation of
infundibular dilatation?

A. Headache

B. Asymptomatic (applies)

C. Dizziness

D. Tinnitus

E. Epistaxis

2. Below are imaging findings of infundibular dilatation,
except ...

A. Diameter is more than 3 mm (applies)

B. Most common shape found is saccular (applies)

C. The sac diameter is narrower than the neck

D. Presence of intralesional calcification (applies)

E. Symmetrical bulging

3. The most common location of infundibular dilatation is ...
A. Anterior communicating artery

B. Posterior communicating artery (applies)

C. Anterior cerebral artery

D. Middle cerebral artery

E. Callosomarginal artery

4. The following are the forms of true aneurysm, except ...
A. Fusiform (applies)

B. Cone

C. Heart

D. Spiral

E. Saccular (applies)
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5. Which is the best statement in describing the prognosis of
infundibular dilatation?

A. Poor prognosis, even with aggressive treatment

B. Good prognosis with aggressive treatment

C. Good prognosis with life-long medications

D. Good prognosis without the need for any treatment, but
with frequent observation for progression

E. Good prognosis even without routine observation or
treatment (applies)

EXPLANATION

1. Which is the most common clinical presentation of
infundibular dilatation?

A.Headache is one symptoms that might occur in infundibular
dilatation, just as our case. However, it is not the most common
clinical presentation. [Most infundibular dilatations remain
asymptomatics and rarely cause severe events]

B. Most infundibular dilatations are asymptomatic [Most
infundibular dilatations remain asymptomatics and rarely cause
severe events]

C. Dizziness is one symptoms that might occur in
infundibular dilatation, however, is not the most common
clinical presentation. [Most infundibular dilatations remain
asymptomatics and rarely cause severe events]

D. Tinnitus in infundibular dilatation has not yet been
reported. [Most infundibular dilatations remain asymptomatics
and rarely cause severe events]

E. Epistaxis in infundibular dilatation has not yet been
reported. [Most infundibular dilatations remain asymptomatics
and rarely cause severe events]

2. Below are imaging findings of infundibular dilatation,
except ...

A. Diameter of more than 3 mm should be considered
for aneurysm. [The angiographic criteria for diagnosis of
infundibular dilatations are: (1) the maximum diameter is less
than 3 mm; (3) the shape is round or conical, not saccular or
irregular and (2) the infundibular widening has no aneurysm-
like neck]

B. The shape is usually round or conical, saccular shape is
typical for aneurysm. [The angiographic criteria for diagnosis of
infundibular dilatations are: (1) the maximum diameter is less
than 3 mm; (3) the shape is round or conical, not saccular or
irregular and (2) the infundibular widening has no aneurysm-
like neck]

C. A narrower neck than the lesion dilatation should be
suspected for aneurysm. [Thus, an infundibular dilatation
should appear as a symmetrical bulge without a neck. In
contrast, an intracranial aneurysm bulges asymmetrically from
a well-defined neck]

D. Intralesional calcification in infundibular dilatation has
not yet been reported. [The angiographic criteria for diagnosis
of infundibular dilatations are: (1) the maximum diameter is less
than 3 mm; (3) the shape is round or conical, not saccular or
irregular and (2) the infundibular widening has no aneurysm-
like neck]
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E. Symmetrical bulging, creating a conical shape, is
suggesting an infundibular dilatation. [Thus, an infundibular
dilatation should appear as a symmetrical bulge without a neck.
In contrast, an intracranial aneurysm bulges asymmetrically
from a well-defined neck]

3. The most common location of infundibular dilatation is ...

A. Infundibular dilatation in the AcomA has been reported,
but not the most common location. [Narducci et al. reported the
case of an infundibular dilatation at an uncommon AcomA]

B. PcomA is the most common location of infundibular
dilatation. [The most common infundibular dilatation location
arises from the posterior communicating artery (PcomA)]

C. Our study is reporting infundibular dilatation in ACA.
However, it is not the most common location. [Tarkiainen et al.
reported only 2 cases out of 97 patient of infundibular dilatation
originating from ACA, while Miyasaka et al. reported that no
cases of infundibular dilatation were discovered at ACA in their
early studies]

D. Infundibular dilatation in the MCA has been reported,
but not the most common location. [Additionally, Yoshimura
et al. and Kihira et al., also documented unique examples of
infundibular dilatation occurring at the accessory middle
cerebral artery and the callosomarginal artery]

E. Infundibular dilatation in the callosomarginal artery has
been reported, but not the most common location. [Additionally,
Yoshimura et al. and Kihira et al., also documented unique
examples of infundibular dilatation occurring at the accessory
middle cerebral artery and the callosomarginal artery]

4. The following are the forms of true aneurysm, except ...

A. Fusiform type is the uncommon form of true aneurysm.
[True aneurysm consists of the typical saccular type or the
uncommon fusiform type.]

B. True aneurysm only consist of two type, saccular and
fusiform. Hence, cone shaped is not suggesting a true aneurysm.
[True aneurysm consists of the typical saccular type or the
uncommon fusiform type.]

C. Heart-shaped aneurysm has not yet been reported. [True
aneurysm consists of the typical saccular type or the uncommon
fusiform type.]

D. Spiral-shaped aneurysm has not yet been reported. [True
aneurysm consists of the typical saccular type or the uncommon
fusiform type.]

E. Saccular type is the typical form of true aneurysm. [True
aneurysm consists of the typical saccular type or the uncommon
fusiform type.]

5. Which is the best statement in describing the prognosis of
infundibular dilatation?

A. Infundibular dilatation has good prognosis even without
any treatment. [Most studies regarding infundibular dilatation
did not state any need for treatment due to the excellent
prognosis]

B. Infundibular dilatation has good prognosis even without
any treatment. [Most studies regarding infundibular dilatation
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did not state any need for treatment due to the excellent
prognosis]

C. Infundibular dilatation has good prognosis even without
any treatment. [Most studies regarding infundibular dilatation
did not state any need for treatment due to the excellent
prognosis]

D. Although progression to aneurysm or spontaneous
rupture is possible, frequent examination for progression is not
needed. [Most studies regarding infundibular dilatation did not
state any need for treatment due to the excellent prognosis]

E. Infundibular dilatation does not need any treatment or
frequent examination. [Most studies regarding infundibular
dilatation did not state any need for treatment due to the
excellent prognosis]
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FIGURES

Figure 1: A 23-year-old female patient with infundibular dilatation of the A1 Segment of the Anterior Cerebral Artery
Findings: A1 segment of the left anterior cerebral artery (ACA) with suspected outpouching lesion (blue arrow).
Technique: Cerebral MRI, T2-WI sequence, axial plane (1A) with magnification (1B).
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Figure 2: A 23-year-old female patient with infundibular dilatation of the A1 Segment of the Anterior Cerebral Artery

Findings: An outpouching lesion on left Anterior Cerebral Artery (ACA) at the A1 segment (green circle/orange arrow), which was suspected as
a wide-neck aneurysm.

Technique: Cerebral CT Angiography, contrast enhanced, axial plane (1A), with magnification in the sagittal plane (1B) and the axial plane (1C),
provided with measurements.
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Figure 3: A 23-year-old female patient with infundibular dilatation of the A1 Segment of the Anterior Cerebral Artery

Findings: The morphology of the left A1 infundibular dilatation is hard to delineate with only using the conventional DSA (1A and 1B). Infundibular
dilatation (blue arrow) was visible with the help of 3D-DSA with MIP reconstruction.

Technique: Conventional digital substraction angiography (DSA), anteroposterior projection (1A) and lateral projection (1B). Three dimensional
DSA (3D-DSA) with maximum intensity projection (MIP) reconstruction (1C and 1D) and measurements (1C).

{4
44 4

Figure 4: Illustration of normal vascular branching (A) compared to infundibular dilatation (B) with branching vessel originating from the apex.
Figure C, D, and E illustrate lesions similar to infundibular dilatation, but considered to be aneurysm due to dilatation next to vascular branching
(C), vascular branching not originating from the apex (D), and more than one vascular branching (E).
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Table 1: Summary table of Infundibular Dilatation

Infundibular dilatations might occur congenitally or due to developmental abnormalities in the cerebral

Etiology vasculature.
Incidental findings are common, around 7% to 25% of individuals undergoing cerebral angiography.

Incidence Significant findings of non-cerebral infundibular dilatation have not yet been reported. Most common
location is the posterior communicating artery.

Gender Ratio Predilection in gender is not yet reported. Cases reported in studies are relatively equal between males and
females.

Age Predilection Most reports are incidental findings in adults. However, findings of all ages are possible.

Risk Factors Specific risk factors are not well-defined, but abnormal vascular development conditions may play a role.

Progression to the aneurysm is affected by disruption in normal vasculature (e.g., hypertension).

Usually asymptomatic but may present with headaches, neurological deficits, or compression symptoms in

Clinical Symptoms
rare cases.

Appears in MRI, CTA, or DSA as symmetrical funnel-shaped outpouching in arterial walls, typically

Imaging Findings p -
ging g without a distinct neck.
Treatment Often does not require any treatment unless symptoms are present or at risk of complications.
Prognosis Generally favorable as most lesions stay asymptomatic without any progression. Progression to aneurysm

or any complication (e.g., rupture) is very rare.

Table 2: Differential diagnosis table for Infundibular Dilatation

Differential Diagnosis Imaging Findings

- Symmetrical bulge without a distinct neck, typically appearing as a subtle outpouching on imaging studies such as
MRI, CTA, or DSA.
Maximum diameter <4 mm.

- Shape is funnel/conical or round, not saccular or irregular.

- No aneurysm-like neck.

- Presence of a single branching vessel originating from the apex of the lesion.

Infundibular Dilatation

- Asymmetrical bulging from a well-defined neck, often described as a "ballooning" of the vessel wall.
Aneurysm - May appear as a saccular outpouching with smooth margins on DSA.

- Classified based on size: small (<5 mm), medium (5 mm-10 mm), large (10 mm-25 mm), and giant (>25 mm).
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