Multiple intracranial aneurysms, experience of neurosurgery
department hospital of specialties, Rabat, Morocco

Abstract :

The aim of this work is to report the experience of the Specialty Hospital of patients with multiple
intracranial aneurysms, to discuss the epidemiological, clinical, diagnostic, and therapeutic aspects.
Multiple intracranial aneurysms (MIA) are a cerebrovascular condition characterized by the presence
of two or more aneurysms in the arteries of the brain. This is a retrospective descriptive study, carried
out within the neurosurgery department at the Rabat Specialty Hospital, over a period between
January 2016 and December 2023. Multiple brain aneurysms pose an even greater risk than a single
aneurysm because patients with multiple lesions have a higher associated mortality rate.
Furthermore, in this group of patients, the risk of hemorrhagic recurrence of the initial aneurysm is
greater and occurs earlier. The clinical condition of the patient and the size and location of the
aneurysms are important factors that should be evaluated before surgery.
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Introduction ;

An intracranial aneurysm corresponds to any loss of parallelism of the edges of the arterial walls of an
artery of the polygon of Willis (PW) or one of its branches. This loss of parallelism results in an
expansion that is fusiform or sacciform.

Multiple intracranial aneurysms (MIA) are a cerebrovascular condition characterized by the presence
of two or more aneurysms in the arteries of the brain. Under the influence of numerous factors,
notably hemodynamics, the arterial wall becomes weakened and becomes increasingly distended. It
can lead to subarachnoid hemorrhage (SAH), a serious emergency.

AMIs account for approximately 3% to 5% of all intracranial aneurysms and are associated with an
increased risk of rupture and death.

The diagnosis and management of intracranial aneurysmal pathology benefit today from the
development of microsurgical techniques, diagnostic radiology, interventional radiology, and the
improvement of neuroanesthesia and neuroresuscitation measures. The aim of this work is therefore,
by reporting the experience of the Specialty Hospital of patients with multiple intracranial aneurysms,
to discuss the epidemiological, clinical, diagnostic, and therapeutic aspects.

Material and methods

This is a retrospective descriptive study, carried out within the neurosurgery department at the Rabat
Specialty Hospital, over a period between January 2016 and December 2023, with a duration of 8
years. During this period, 28 cases of multiple intracranial aneurysms were recorded among 392 cases
of aneurysmal subarachnoid hemorrhage treated in the department.



Results :
[-Epidemiology
1. Age:
In this series, the age ranged from 29 to 88 years.
The average age is 47.5 years.

In our study, 14 patients, which represents 50%, are aged 40 to 60 years. 8 patients, or 28.5%, are
aged 20 to 40 years; 4 patients, or 14.28%, are aged 60 to 80 years. And 1 patient, or 3.5%, is over 80
years old.

2. Sex

There is a predominance of females in this study.

There are 17 patients, or 60.70% female, and 11 patients, or 39.20% male. The sex ratio is 0.64.

Il- Background

9 patients, or 32.14%, are known to be hypertensive, including 4 patients who were poorly
monitored.

4 patients, or 14.2%, are chronic smokers.
1 patient, or 3.5%, is followed for nephrotic syndrome.
1 patient is followed for MS.

2 patients, or 7.14%, are diabetic.

- Clinical
1. The mode of revelation
This mode is:
e Brutal in 20 cases (71%),
e Insidious in 7 cases (25%),

e The discovery was fortuitous in one case.



2. The telltale symptoms

The typical picture of subarachnoid hemorrhage is reported in 20 patients, which corresponds to

71.42% of the series.

The initial table consists only of headaches in 18 patients (64.28%), convulsions in 1 patient (3.57%),
headaches associated with Ill disease in 2 patients (7.14%), and incidental discoveries .in 1 patient (as

part of the assessment of another pathology).

Clinical data

Acute headache
Nausea/vomiting

Neck stiffness

Disturbance of consciousness
Seizure

Dizziness

Neck stiffness
Paresis/paralysis

Ptosis dt

BAV

Table 1: Distribution of patients according to clinic

3.Clinical examination:

3.1. Neurological status on admission:

Number and percentage of patients
24(85.71%)

21(75%)

20(71.42%)

3(10.7%)

1(3.5%)

4(14.28%)

20(71.42%)

6(21.42%)

1(3.5%)

3(10.7%)

For the most part, patients were alert during admission. Thus, 14 patients had a GCS of 15/15. This
score is 14/15 for 3 patients, 12/15 for one patient, 9/15 for 2 patients, and 7/15 for 2 patients.

3.2. Physical examination.
Meningeal stiffness is found in 71.42%.
Six patients (21.42%) presented a motor deficit.

Two patients (7.14%) presented with damage to the third cranial pair.



IV. Paraclinical examinations:
1. BrainCT

All patients in this series underwent brain CT performed in a referral center or within our hospital
structure. This examination was carried out urgently on 22 patients.

Subarachnoid hemorrhage alone is seen in six cases. This subarachnoid hemorrhage is associated
with an intraparenchymal hematoma in 7 cases. In 3 cases, there was ventricular flooding, and in 6
cases, the brain CT appeared normal.

2. Cerebral angiography

This examination is performed on the majority of our patients. Aneurysms were not always found.
3. Brain MRI/Angio-MRI

Carried out on a patient as part of the assessment of another pathology (patient monitored for MS)
4. Cerebral arteriography.

Cerebral arteriography is performed in all patients in this series; a puncture of the femoral artery is
performed to study the arterial axes using the Seldinger technique.

Patients are fasted and sedated when they are noncompliant for the examination. A hemostasis
assessment and an ionogram are systematically carried out before carrying out this examination.

It made it possible to find 70 aneurysms in our 28 patients, with an average number of 2.5 aneurysms
per patient.

Of the 70 aneurysms, 59 (84%) were evaluated for size and shape (in addition to condition).

19 cases have 2 aneurysms, 6 cases have 3 aneurysms, 1 case has 4 aneurysms, and 1 case has 5
aneurysms.

The mean diameter of these aneurysms was 5.8 mm (range: 0.8 mm to 16.39 mm). Distributed as
follows:

35 (59.32%) small aneurysms,
21 (35.59%) medium and 3 (5.1%) large aneurysms

The location of aneurysms:

The angiographic analysis of the cases in our series allowed us to distribute the aneurysms according
to laterality at the level of the cerebral circulation (right and left). We found that:

32% of patients (9 cases) had multiple ipsilateral aneurysms on the left.
17.85% of patients (5 cases) had multiple ipsilateral aneurysms on the right.

50% of patients (14 cases) had aneurysms located bilaterally (right and left circulation).



The analysis of these aneurysms according to their location in the anterior and posterior circulation
found that:

67.85% of patients (19 cases) had multiple aneurysms located in the anterior circulation.

32% of patients (9 cases) had multiple aneurysms located in both the anterior and posterior
circulations.

No cases with multiple aneurysms were found in the post-circulation.

Common locations of multiple aneurysms:

In decreasing order of frequency, we found that the common site of aneurysms in our series is:
The middle cerebral artery: 35.71% (10 cases)

The posterior communicating artery: 32.14% (9 cases)

The ophthalmic artery: 28.57% (8 cases)

Carotid-cavernous: 17.85% (5 cases)

The ruptured aneurysm:
The analysis of the cases in our series found:
e 28 ruptured aneurysms and 31 unruptured aneurysms.

e The average diameter for ruptured aneurysms is 8 mm; for unruptured aneurysms, it is 4.5
mm.

e There is a statistically significant difference in size between ruptured aneurysms and
unruptured aneurysms.

The aneurysm located at the posterior communicating artery is the most common rupture. 25% (7
cases)

Anterior cerebral artery (ACA): 25% (7 cases)

Location in the end-carotid and supra-clinoid: 17.85% (5 cases)
Arterycarotid-ophthalmic: 14.28% (4 cases)

Middle cerebral artery (MCA): 14.28% (4 cases)

Vertebro-basilar system: 3.5% (1 case).



Table 2: Location of ruptured aneurysms at the level of the vessels

Aneurysm site Number of cases
Posterior communicating 25% (7 cases)
TO THAT 25% (7 cases)
Termino-carotid and supra-clinoid 17.85% (5 cases)
Carotid-ophthalmic artery 14.28% (4 cases)
ACM 14.28% (4 cases)
Vertebro-basilar system 3.5% (1 case).

e For ruptured aneurysms, 64.28% (18) affect the left circulation, and 25% (7) affect the right
circulation.

Associated malformations

Agenesis of the right internal carotid artery with vascular dysplasia is described in a patient
The dysplastic appearance of the ICA was found in two patients.

Arterial vasospasm

Two patients presented with arterial vasospasm.

V-Complications before any security action.

1. Arterial vasospasm

Itis found in three patients. One patient died in intensive care.

2. Hydrocephalus.

This complication occurred in one patient.

3. Rebleeding.



There are no cases of rebleeding in our series.
VI- The care
1. Medical treatment
Almost all patients are hospitalized in a quiet, dimly lit room with family support.
One patient was admitted to intensive care because his neurological condition was very altered.
The established medication protocol includes:
e An analgesic treatment based on paracetamol
e A calcium channel blocker: 1 to 2 tablets/4 hours of nimodipine;
e Anti-convulsant treatment: phenobarbital;

e And antiemetic treatment in case of vomiting.

2. Endovascular treatment
In our series:
Six patients benefited from embolization of only the aneurysm that bled.
1 patient benefited from embolization of the aneurysm, which bled, then the 2nd in a second phase.
One patient benefited from the embolization of two aneurysms.

One patient benefited from embolization of an aneurysm, followed by a surgical approach as a
second step for the second aneurysm.

3. Surgical treatment

We describe a single case in our series who presented with hydrocephalus postmeningitis, and it was
derived.

7 cases in our series benefited from the clipping of the aneurysm that bled.
Three cases benefited from the clipping of two aneurysms.
One case benefited from the clipping of three aneurysms.

One case benefited from the clipping of an aneurysm, followed by embolization in the second stage
of the second aneurysm.

3.1. The surgical technique

The pterional or frontolateral approach was used in 12 patients with different head tilt angles
depending on the location of the aneurysm.

A patient with an end-basilar aneurysm benefited from embolization of this aneurysm, followed by a
surgical approach to the communicating aneurysm.

The neck of the aneurysm is clipped in 12 patients.



3.2. Immediate postoperative course

The immediate postoperative course was marked by the occurrence of deterioration of GCS on an
intra-parenchymal hematoma in a patient operated on with clipping of a middle cerebral aneurysm
who was admitted to intensive care and then died following meningitis.
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Figure 1:

A patient aged 35 was admitted for treatment of headaches with bilateral BAV. Arteriography shows
double aneurysms of the left anterior and posterior communicating, the most irregular of which is
that of the posterior communicating. The patient benefited from the clipping of the two aneurysms
with simple consequences without a neurological deficit.



Figure (2):

Patient aged 57, admitted for treatment of a subarachnoid hemorrhage WFNS | FISHER IIl, following
multiple aneurysms of the 2 carotid territories: Left carotid: saccular aneurysm with irregular
contours of the 3rd Sylvian bifurcation. +2 saccular aneurys of regular contours of the A1-A2 junction
with wide necks. right carotid artery: +post carotid-ophthalmic aneurysm. The patient benefited from
complete clipping of the aneurysms, with simple outcomes.



Discussion :
Epidemiology
1. Age and sex:

Approximately 2% of the general population has intracranial aneurysms [1, 2, 3], and approximately a
quarter to a third have more than one aneurysm [4, 5, 6].

A study on multiple aneurysms carried out at the University Hospital of Zurich, Switzerland, over 9
years, found ninety-nine patients with a total of 265 aneurysms (average: 2 aneurysms per patient).
There were three times as many women as men, and the average age for both sexes was 53 years [7].

In our series, 39.20% are male and 60.70% are female. That is a sex ratio of 0.64.

e Impact of AMIs:

In Suzuki's series of 1080 cases, single aneurysms accounted for 85% and multiple aneurysms for
15%. He reviewed seven other clinical series, totaling 10,795 cases, of which the incidence of multiple
aneurysms was overall 14.1%, with a range of 7.7% to 29.8%. [9].

The incidence of multiple aneurysms ranges from 14 to 45% in patients with subarachnoid
hemorrhage [10, 11].

In our series, we found 28 cases of multiple aneurysms out of 392 cases of aneurysms treated in our
department between January 2016 and December 2023, i.e., an incidence of 0.4 to 0.6 per 100,000
people per year.

Natural History:

Multiple brain aneurysms pose an even greater risk than a single aneurysm because patients with
multiple lesions have a higher associated mortality rate. Furthermore, in this group of patients, the
risk of hemorrhagic recurrence of the initial aneurysm is greater and occurs earlier [12].

Multiple aneurysms are often seen in patients with diseases such as vasculopathy, fibromuscular
dysplasia, and polycystic kidney disease [11].

Risk factors:
Risk factors for multiple intracranial aneurysms are:
The female gender,
Smoking at any time [21],
Hypertension and family history of cerebrovascular disease [7].

Connective tissue diseases, such as Marfan syndrome and neurofibromatosis, can increase the risk of
developing AIM.

Atherosclerosis.

Polycystic kidney disease (PKD): This is an inherited kidney disease that can also increase the risk of
developing AIM [12].

In our series, we found HTA in 32.1% of patients, tobacco in 21.4% of patients, alcohol in 7.14%, and
nephrotic SD in 3.5% of patients.




Clinic:

In a series of patients operated on for multiple aneurysms at the University Hospital of Zurich,
Switzerland, the most common symptom was acute headache (74%), followed by altered
consciousness (54%), and nausea and vomiting (40%). A quarter of the patients had no symptoms.

The number one complaint of patients with incidental aneurysms was chronic headache (40%). On
admission of SAH patients, meningismus was the most common neurological sign, present in 40% of
cases. Paresis, or paralysis of a cranial nerve, was found in 12%. Just over a quarter did not suffer
from any neurological disorder [7].

Unruptured intracranial aneurysms may be discovered incidentally following unrelated complaints, or
they may be noticed when they expand and put pressure on nearby brain structures. Middle cerebral
artery aneurysms can cause hemiparesis, visual field defects, or seizures; aneurysms of the posterior
and anterior communicating artery or basilar artery can cause third cranial nerve palsy; cavernous
sinus aneurysms can cause cavernous sinus syndrome; aneurysms of the basilar distribution can
cause brainstem compression; and, on rare occasions, aneurysm sac embolism can cause transient
ischemia or permanent stroke [12].

In our series:

More than 70% of patients are admitted with subarachnoid hemorrhage with acute headaches
(85.71%), nausea/vomiting (75%), and neck stiffness (71.42%).

Disorder of consciousness (10.7%).
Paresis/paralysis (21.42%).

Visual disturbances: ptosis (3.5%), decreased visual acuity (10.7%).

PARACLINICAL:
1. The brain scanner

A brain CT without the injection of contrast products should be performed as a first-intention
procedure in the event of subarachnoid hemorrhage.

In the case of multiple aneurysms, the location of bleeding on the scanner points towards the
aneurysm that has bled.[11]

The scanner also makes it possible to look for complications such as rebleeding, hydrocephalus, or
areas of ischemia in cases of severe vasospasm.

2. Cerebral angioscan:
It has a sensitivity of 92.8 to 100% and a specificity of 83 to 100%.
3. Brain angio-MRI:

This examination also has a special place, especially in the event of an allergy to iodized products or if
the patient's renal function is impaired.



MRI is useful in diagnosing subacute to distant SAH after 4 to 7 days. In cases of multiple aneurysms,
it may be helpful to determine which one has bled [14, 15].

4. Cerebral angiography:
Itis the gold standard in imaging when diagnosing an intracranial aneurysm.

It provides information on the aneurysm, its number, size, projection, and relationships with the
vessels surrounding it.

The angiography tells us which aneurysm has bled.

How do you know which aneurysm has ruptured? No clinical method can predict with 100% accuracy
which aneurysm has bled.

Traditionally, the largest aneurysm has ruptured [11].

Other angiographic signs of rupture are a local mass or vasospasm, an irregular shape of aneurysm,
or an intra-aneurysmal clot. [11].

Location of aneurysms:

A sex-specific analysis was carried out of the location of aneurysms in patients with multiple
aneurysms. Table 1 shows a series of 2,037 patients [8] (aged 20 to 89 years) presenting with a
ruptured intracranial aneurysm who had been treated in 11 hospitals in Nagasaki Prefecture between
1989 and 1998. Multiple aneurysms were found in 361 of these patients [8].

Men Broken Not broken
ACOA 23 (28.8%) 13 (14.6%)

| CA 14 (17.5%) 7 29 (32.6%)
MCA 27 (33.8%)t 30 (33.7%)
Distal ACA 9 (11.3%) 8 (9.0%)
NOT 3(3.8%) 3(3.4%)
Others 4 (5.0%) 6 (6.7%)
Women Broken Not broken
ACOA 59 (21.0%) 37 (11.4%)

| CA 101 (35.9%) 128 (39.5%)
MCA 64 (22.8%) 114 (35.2%)
Distal ACA 26 (9.3%) 22 (6.8%)
NOT 20 (7.1%) 12 (3.7%)
Others 11 (3.9%) 11 (3.4%)

Table: Sex-specific aneurysm sites in patients with multiple aneurysms.

The most common location was MCA-bif, with 27% of all aneurysms, followed by Acomm (18%),

Pcomm (11%), and MCA-M1 (6.5%).




The most common location of rupture was Acomm (35% of all ruptured aneurysms), followed by
MCA-bif (22%), Pcomm (13%), and MCA-M1 (7%). Rupture rates were 65% for Acomm aneurysms,
40% for Pcomm aneurysms, and 28% for MCA-bif aneurysms [7].

In the Suzuki series of multiple aneurysms, patients with two aneurysms constitute 71-77%; three
aneurysms, 15-23%; and four or more aneurysms, 6—7%. Multiple aneurysms are relatively more
common in women (74%) than men (20). The same study showed that 47% of multiple aneurysms
are on opposite sides. 21% are on the same side. 29% have one midline and one lateral aneurysm,
and 3% have both midline [11].

As for multiple aneurysms, the most common location for women was always the ICA; in men,
however, it is the middle cerebral artery (MCA) [7].

In the series of XUN SHEN1, Common locations of multiple aneurysms were the ophthalmic artery
(25%), middle cerebral artery (19.0%), and posterior communicating artery (14.3%) [16].

Our series:
32% (9) of patients had multiple ipsilateral left aneurysms.
17.85% (5) patients had multiple ipsilateral aneurysms on the right.
50% (14) patients had multiple aneurysms located bilaterally (right and left circulation).
67.85% (19) cases had multiple aneurysms located in the anterior circulation.
32% (9) cases had multiple aneurysms located in both the anterior and posterior circulation.
No cases with multiple aneurysms were found in the post-circulation.
Common locations for multiple aneurysms in our series:
e The posterior communicating artery: 32.14% (9 cases)
e The average cerebral artery is 35.71% (10 cases).
e The ophthalmic artery is 28.57% (8 cases).
e Carotid-cavernous: 17.85% (5 cases)
Ruptured aneurysm:

In 1998, the large International Study of Unruptured Intracranial Aneurysms found that aneurysms
with a diameter less than 10 mm had an annual rupture rate of less than 0.05%, while aneurysms of
10 mm or more had an annual rupture rate of less than 0.05%. rupture at 1% per year [7]. In contrast,
studies with small numbers of patients concluded that aneurysms were likely to rupture at much
smaller sizes [7].

A more recent study found that almost 90% of all ruptured aneurysms were less than 10 mm in
diameter [7]. Therefore, large aneurysms (size greater than 10 mm) are more likely to rupture,
perhaps due to an increase in aneurysm size over time [7].

The location of the ruptured aneurysm was determined on CT by the distribution of subarachnoid
blood, the location of intracerebral hemorrhage, the irregular multi-lobular appearance of the
aneurysm, associated vasospasm, and direct extravasation of contrast products. on angiograms, as
well as the localization of the clot intraoperatively at the site of rupture of the aneurysm [7].



The most common location of rupture is Acomm (35% of all ruptured aneurysms), followed by MCA-
bif (22%), Pcomm (13%), and MCA-M1 (7%). Rupture rates were 65% for Acomm aneurysms, 40% for
Pcomm aneurysms, and 28% for MCA-bif aneurysms [7].

Age greater than 60 years, female gender, Finnish or Japanese ancestry, aneurysm size greater than 5
mm, location in the posterior circulation, and unruptured symptomatic aneurysms all had a higher
risk of rupture, according to a major meta-analysis of currently available research. [17].

The common locations of aneurysms in cases of multiple aneurysms are the ophthalmic artery (25%),
the middle cerebral artery (19.0%), and the posterior communicating artery (14.3%). However, the
locations with the highest probability of rupture are the anterior communicating artery (25%) and the
posterior communicating artery (25%). The middle cerebral artery is the least likely site of rupture
(6.5%) [16].

[n our series:
e 28 ruptured aneurysms, and 31 were not ruptured.

e The average diameter for ruptured aneurysms is 8 mm; for unruptured aneurysms, it is 4.5
mm.

e There is a statistically significant difference in size between ruptured aneurysms and
unruptured aneurysms.

The aneurysm located at the post-communication artery is the most common site of rupture. 25% (7
cases)

ACA: 25% (7 cases)

end-carotid and supra-clinoid: 17.85% (5 cases)
carotid-ophthalmic artery: 14.28% (4 cases)
ACM: 14.28% (4 cases)

Vertebro-basilar system: 3.5% (1 case).

TREATMENT :
1-surgery:

The natural history of patients with multiple intracranial aneurysms was established by Heiskanen et
al. [18], who found that untreated, unruptured aneurysms bled at a rate of 3% per year, with a
cumulative mortality rate of 20%. In one series, 83% of patients with multiple inoperable intracranial
aneurysms died within 1 year of the initial subachnoid hemorrhage [19].

According to the ISIUA, 1917 patients with an average age of 50 years, 32.3% of whom had multiple
aneurysms, were operated on. At 1 year, morbidity and mortality rates in patients who underwent
open surgical repair were 10.6 to 12.6%. Patient age has a significant influence on overall surgical
outcome, with a significant increase in risk for those 50 years and older and a significant increase in
risk after age 60 to 70 years. Other indicators of poor surgical prognosis are the large size of the
aneurysm, its position in the posterior circulation (especially the basilar tip), a history of ischemic
cerebrovascular disease, and the presence of aneurysmal symptoms other than rupture.



Orz et al. [20] reported the surgical treatment of unruptured aneurysms in 310 patients, 57 of whom
had multiple aneurysms, as follows: the aneurysms were enveloped in 21 patients, and the parent
artery was trapped in 7 and trapped after bypass surgery in 3; the rest was clipped. No neurological
deficit remained in 262 patients (84.5%), and one "death™ occurred in one patient (0.3%) [12].

The type of surgical approach as well as the timing of surgical intervention have been widely
discussed in the neurosurgical literature [22]. The clinical condition of the patient, as well as the size
and location of the aneurysms, are important factors that should be assessed before surgical
intervention [16].

The favorable development was documented with the following: 1—patient aged 60 years or
younger; 2—small (<6 mm) or medium-sized (6 to 15 mm) aneurysms; 3—anterior circulation
aneurysms; 4—aneurysms—single unruptured aneurysms (96% versus 88% for multiple aneurysms).
Drake [30] found a morbidity rate of 14.3% in the posterior circulation after surgery for multiple
asymptomatic unruptured aneurysms, compared to 0% morbidity in the anterior circulation [22].

Mizoi et al. [19] recommend surgery for all multiple intracranial aneurysms in a single session when
possible, or with a second surgery if necessary to clip unruptured aneurysms. They reported an
overall morbidity rate of 14 to 19% and a mortality rate of 6 to 8% in 372 patients who underwent
surgery for unilateral or bilateral multiple intracranial aneurysms after SAH, which were comparable
to rates observed in surgery for a single aneurysm [16].

The mortality rate in patients with multiple intracranial aneurysms involving the posterior circulation
was as high as 27%. In their study, 78% of patients received treatment for all aneurysms in a single
session, 7% underwent complete treatment in two sessions, and 15% did not receive treatment for all
aneurysms [16].

Orz et al. [23] reported an excellent or good overall outcome in 67.9% of patients with SAH,
compared to 86.5% in patients with unruptured aneurysms.

Several factors negatively affect outcomes after surgery in these patients, such as single-stage surgery
in patients with aneurysms located in the posterior circulation. Misdiagnosis of the bleeding
aneurysm, among several intracranial aneurysms, also leads to poorer outcomes [24]. It has been
reported that the use of multiple surgical approaches during the acute phase after SAH is one of the
factors leading to poor outcomes [24].

Némoto et al. [24] reported that the size of unruptured aneurysms among multiple intracranial
aneurysms is also an important prognostic factor.

A larger series of patients reported by Inagawa [25] also confirmed a poorer surgical outcome in
patients older than 60 years.

Aneurysms that are at risk of rupture are always treated first [16].

According to previous studies, surgical morbidity was significantly higher in cases of multiple
aneurysms; this can be justified by brain manipulations in one or more sessions. Giant size (>15 mm)
and elderly patients (60 to 70 years) are at higher risk of surgical morbidity and are therefore poor
surgical candidates. The presence of AC in places that are not accessible and technically difficult to
access surgically, such as the cavernous carotid, the vertebrobasilar trunk, or the basilar apex, also
amplifies the risks. On the other hand, the MCA is a favorable and accessible site for surgical clipping
[12].



2-Endovascular treatment:

In the treatment of multiple intracranial aneurysms, endovascular techniques can be used to treat
ruptured aneurysms and aneurysms that are technically difficult to operate on [16].

Another advantage of the endovascular approach for the treatment of multiple intracranial
aneurysms is the elimination of the risk of diagnostic error and, therefore, non-treatment of the
aneurysm that has bled [16].

This technique also eliminates the problems associated with multiple craniotomies or surgical
approaches, which may be necessary in some cases.

Experience with endovascular techniques in the treatment of multiple intracranial aneurysms,
particularly those involving the vertebrobasilar system, suggests that they may be a particularly
suitable therapeutic method for this high-risk condition. However, endovascular treatment of MCA
aneurysms remains controversial due to favorable surgical outcomes with low rates of morbidity,
mortality, and recurrence at follow-up [16].

3-Multidisciplinary approach:

When open surgery and endovascular methods are combined in the same or different sessions, they
can be mutually beneficial in the treatment of multiple aneurysms. To maximize patient benefit,
researchers attempt to strike a delicate balance between improving aneurysm obliteration and
reducing treatment-related morbidity. This could include reconstruction of the parent artery or
bypass treatments followed by coil implantation, or vice versa. The creation of surgical access for coil
embolization through a transcranial approach has also been reported [12].

CONCLUSION

In the case of a single or multiple aneurysm, our results show that female gender and age 50 are
important risk factors for SAH. The female gender per se is also associated with an increased
incidence of multiple aneurysms.

The natural history of the disease has led to a consensus that, when technically possible, all
aneurysms should be treated. The clinical condition of the patient and the size and location of the
aneurysms are important factors that should be evaluated before surgery.
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