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Abstract

Meningiomas associated with intracranial aneurysms are very rare. The co-existence
of both lesions is not only a diagnostic challenge but also has important therapeutic
implications. We analyzed our experience of five such patients, the second largest group
in the literature. All the lesions were successfully managed surgically. All the patients
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were female. The location of the meningioma was clinoidal (2), planum sphenoidale (1),
petroclival (1) and pterional (I). Three patients had posterior communicating (PCOM)
artery aneurysm associated with meningioma. The other aneurysms were internal carotid
artery (ICA) and anterior communicating artery (ACOM). One patient with pterional
meningioma had an anomalous meningeal artery arising from the right ophthalmic artery.
In three patients both lesions underwent treatment at the same sitting. In two patients
meningioma underwent excision first followed by aneurysm clipping. From our experience
the incidence of meningiomas associated with aneurysms was 1.1%, which is not higher

than the incidence of aneurysms in the general population.
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Introduction

Few case reports are published in the literature
documenting the association between brain tumors
and aneurysms.'®! The incidence is estimated to
be between 0.3-0.7%.1231 Of all the brain tumors,
meningioma is the commonest tumor showing such an
association. Co-existence of both lesions is not only a
diagnostic challenge but also has important therapeutic
implications. In this paper we present five such cases.
Our series of five cases constitute the second largest

group.
Materials and Methods

We retrospectively reviewed the medical records of
all the patients with meningiomas who underwent
surgical excision to look for the cases with an
associated aneurysm. In our series of 426 cranial
meningiomas only five [Table 1] were associated with
aneurysms (1.1%).
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Case 1

A 70-year-old lady presented with sudden severe
headache and diminished vision in the right eye. On
examination she had right third nerve palsy with neck
stiffness. CT scan [Figure 1] revealed right pterional
meningioma. Angiogram revealed characteristic blush of
meningioma, anomalous meningeal artery arising from
right ophthalmic artery and PCOM aneurysm [Figure 2a,

Table 1: Summary of the case reports

Meningioma Aneurysm Sex Whattreated Aneurysm
location first?
Petroclival ICA F Meningioma Clipping
Clinoidal PCOM F Meningioma Clipping
Pterional PCOM (Bil) F Both same Clipping
sitting
Lt PCOM clipped
2 weeks later
Planum ACOM F Both same Clipping
sitting
Clinoidal PCOM F Both same Clipping
sitting
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Figure 1: CT scan showing pterional meningioma (case 1)

Figure 3: Angiogram showing posterior communicating aneurysm (case 1)

2b and 3]. She underwent excision of meningioma and
clipping of the right PCOM aneurysm initially followed
by clipping of the left PCOM aneurysm two weeks later.
Patient did well after surgery.

Case 2
The patient, a 55-year-old lady, initially underwent

Figure 2: Angiogram showing characteristic blush of meningioma
(2a) and anomalous meningeal artery arising from hypertrophied right
ophthalmic artery (2b) (case 1)

surgical excision for clinoidal meningioma in 1995.
Excision was total. She had regular follow-up with MRI
scans, which did not reveal any residual or recurrence.
In 2006 she was evaluated for speech disturbance
with MRI scan which revealed an aneurysm. MRI and
MRA images [Figures 4 and 5] suggested Right PCOM
aneurysm. She underwent successful clipping of the
unruptured aneurysm. Patient is doing well after
surgery.

Case 3

This patient is a 37 year-old-lady who had a left petroclival
meningioma resected in two stages in 1999. She also had
an incidental right internal carotid artery (ICA) aneurysm,
clipped subsequently. In 2002, she underwent gamma-knife
radiosurgery for the residual meningioma. Presently she
is doing very well. Figure 6 shows the residual Petroclival
meningioma. Figure 7 shows the clip artifact.
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Figure 4: MRI showing posterior communicating aneurysm (case 2)

Figure 6: Residual petroclival meningioma (case 3)

Case 4

A 63 year- old-lady suffered the worst headache of her
life. She subsequently deteriorated to a Glasgow coma
scale (GCS) score 8 and was intubated. CT showed
subarchnoid hemorrhage (SAH) and angiogram showed
anterior communicating (ACOM) artery aneurysm.
Patient underwent clipping of the aneurysm. The planum

Figure 5: MRA showing the posterior communicating aneurysm (case 2)

Figure 7: MRI showing clip artifact on the right side (case 3)

sphenoidale meningioma which was small was excised.
Intra-operative angiogram showed successful clipping
of the aneurysm. The meningioma was small and it was
appreciated only during surgery.

Case 5

The patient, a 61-year-old, lady presented with sudden
severe headache. CTA (CT angiogram) and angiogram
showed alarge PCOM aneurysm [Figure 8]. Endovascular
embolization was attempted but not successful. Patient
subsequently underwent surgical clipping. During
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operation there was an abnormal looking area lateral
to the optic nerve. The mass had pushed the carotid
away and was measuring 2 X 1.5 cm in size [Figure 9].
It was resected totally followed by aneurysm clipping.
Histopathology was consistent with meningioma.

Discussion

The association between intracranial meningioma and
aneurysm was first reported by Arieti et al.*l in 1944.
Licata et al.'! contributed eight cases, followed by
our series. Numerous hypotheses were put forward
to support the co-existence of meningiomas and

(A) Carotid artery s
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Figure 8: Intraoperative photograph (a), Indocyanine green angiogram
(b), CT angiogram (c) and four vessel angiogram (d) showing posterior
communicating aneurysm (case 5). Arrow (A) points to carotid artery.
Arrow (b) points to the aneurysm in Figure a and b

Figure 9: Intraoperative picture showing clinoidal meningioma (case 5)

aneurysms. The increased regional blood flow associated
with vascular meningiomas might explain a subset of
aneurysms like those present on the feeding arteries.
This hypothesis cannot explain contra lateral aneurysms.
In the case described by Kandel et al.’! a typical
MCA aneurysm was associated with fronto temporal
meningioma. The authors attributed the formation of the
aneurysm to the damage that the meningioma caused
to the wall of the artery based on tumor adhesion to
the arterial adventitia. Pia et al.’! had proposed that
a dysgenetic factor might explain a high incidence of
meningiomas associated with aneurysms. Co-existence
of cerebral aneurysms and meningiomas has important
implications in both clinical diagnosis and treatment. The
important question is whether angiogram is required
in all patients with meningiomas? To answer this one
needs to know the incidence of such an association. In
the study by Handa et al. out of 956 patients with brain
tumors, only 7 had an associated aneurysm (0.7%), out
of which only 1 case was meningioma. Taylor!® in his
series of 1500 cases of verifiable primary intracranial
tumors could find only five tumors with aneurysms
(0.3%), out of which two were menigiomas. Handa et al.”?
in his analysis had documented that out of 134 tumors
with aneurysms, 40 were meningiomas (30%). In both
these large series there was no split up of brain tumors
into various pathologies; hence exact incidence of
meningiomas with aneurysms could not be calculated.

In our series of 426 intracranial meningiomas only five
were associated with aneurysms (1.1%). Larger series
are essential in order to calculate the true incidence. This
incidence might still be lower since not all patients with
menigiomas undergo routine angiogram. The estimated
incidence from our experience (1.1%) was not higher than
the incidence of aneurysms in the general population
and this probably suggests that the co-existence of
these two conditions may be due to chance alone. In the
literature there was only one report of genetic disorder
showing such association (Klippel-Trenaunay syndrome
with multiple meningiomas and arterial aneurysms)."”!
Klippel-Trenaunay syndrome is a rare neurocutaneous
disorder in which skeletal hypertrophy, vascular nevi
and vessel anomalies coexist. In this literature analysis
there was insufficient evidence of dysgenetic hypothesis
as proposed by Pia.!'With such a low incidence, routine
angiogram to pick up aneurysms is not indicated in
each and every patient with meningiomas. However,
patients with meningiomas undergo angiograms due
to other reasons like tumor embolization, to know the
relationship with major vessels and tumor encasement
of major vessels. Alternatively, all patients with
meningiomas can undergo MRA and CT angiograms
which are non-invasive to pick up any incidental
aneurysms.
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Various treatment options are available including
conservative management, treating both pathologies
simultaneously or sequentially. If the aneurysm is
in close proximity to the tumor and if the surgeon
can access it then it can be clipped in the same sitting.
In the series published by Pia, 21 patients with benign
tumors (14 meningiomas and 7 pituitary adenomas) were
treated at the same time. Sometimes aneurysm may be
intratumoral.®#* The other option that is available is coil
embolization of the aneurysms. O" Neill™ published
the first report where the middle meningeal artery was
occluded proximal to the aneurysm with platinum
coils followed by meningioma excision. In a similar
case described by Lama et al.' embolization of the
aneurysm was performed preoperatively with platinum
coils followed by surgical excision of meningioma.
Similar approach had been used by Javadpour et al.l”
Alternatively incidental aneurysms can be managed
conservatively but it is difficult to predict the effects
of hemodynamics associated with meningiomas
especially if they are ipsilateral to the tumor and the
effect of craniotomy is also difficult to predict. For these
aneurysms it is more appropriate if they are dealt with
either surgery or endovascular techniques.

Conclusion

From our experience only 1.1% of meningiomas had
an associated aneurysm. This incidence is less than
the incidence of aneurysm in the general population.
Even though the underlying mechanisms for such an
association are not clear, with such a low incidence,
it might be due to chance alone. If the aneurysm is
ipsilateral and in close proximity to meningioma, both
lesions can be managed simultaneously or aneurysm can

be treated by endovascular coiling prior to craniotomy
for meningioma to make surgery on the meningioma
safer. If the aneurysm is located contra lateral to the side
of meningioma or cannot be approached at the time of
meningioma excision, they can be dealt with by either
surgery or endovascular procedures.
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