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Abstract :

The aim of thisworkis to report the experience of the Specialty Hospital of patients with multiple
intracranialaneurysms, to discuss the epidemiological, clinical, diagnostic, and therapeutic aspects.
Multiple intracranialaneurysms (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 neurosurgerydepartment at the Rabat Specialty Hospital, over a
periodbetweenJanuary 2016 and December 2023. Multiple brainaneurysms pose an
evengreaterriskthan a single aneurysmbecause patients with multiple lesions have a
higherassociatedmortality rate. Furthermore, in this group of patients, the risk of
hemorrhagicrecurrence of the initial aneurysmisgreater and occursearlier. The clinical condition of
the patient and the size and location of the aneurysms are important
factorsthatshouldbeevaluatedbeforesurgery.
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Introduction ;

An intracranialaneurysm corresponds to anyloss of parallelism of the edges of the arterialwalls of an
artery of the polygon of Willis (PW) or one of its branches. This loss of parallelismresults in an
expansion thatisfusiform or sacciform.

Multiple intracranialaneurysms (MIA) are a cerebrovascular condition characterized by the presence
of two or more aneurysms in the arteries of the brain. Under the influence of numerousfactors,
notablyhemodynamics, the arterialwallbecomesweakened and becomesincreasinglydistended. It can
lead to subarachnoidhemorrhage (SAH), a serious emergency.

AMlsaccount for approximately 3% to 5% of all intracranialaneurysms and are associatedwith an
increasedrisk of rupture and death.

The diagnosis and management of intracranialaneurysmalpathologybenefittodayfrom the
development of microsurgical techniques, diagnostic radiology, interventionalradiology, and the
improvement of neuroanesthesia and neuroresuscitationmeasures. The aim of thisworkistherefore,
by reporting the experience of the Specialty Hospital of patients with multiple intracranialaneurysms,
to discuss the epidemiological, clinical, diagnostic, and therapeutic aspects.

Material and methods

This is a retrospective descriptive study, carried out within the neurosurgerydepartment at the Rabat
Specialty Hospital, over a periodbetweenJanuary 2016 and December 2023, with a duration of 8
years. Duringthisperiod, 28 cases of multiple intracranialaneurysmswererecordedamong 392 cases of
aneurysmalsubarachnoidhemorrhagetreated in the department.



Results :
[-Epidemiology
1. Age:
In thisseries, the agerangedfrom 29 to 88 years.
The averageageis 47.5 years.

In ourstudy, 14 patients, whichrepresents 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
yearsold.

2. Sex

There is a predominance of females in thisstudy.

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 whowerepoorlymonitored.
4 patients, or 14.2%, are chronicsmokers.

1 patient, or 3.5%, isfollowed for nephrotic syndrome.

1 patient isfollowed 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 Insidiousin 7 cases (25%),



e The discoverywasfortuitous in one case.

2. The telltalesymptoms

The typicalpicture of subarachnoidhemorrhageisreportedin 20 patients, which corresponds to 71.42%

of the series.

The initial table consistsonly of headachesin 18 patients (64.28%), convulsions in 1 patient (3.57%),
headachesassociatedwith Ill diseasein 2 patients (7.14%), and incidental discoveries .in 1 patient (as

part of the assessment of anotherpathology).

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. Neurologicalstatus 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 werealertduring 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.
Meningealstiffnessisfoundin 71.42%.

Six patients (21.42%) presented a motordeficit.



Twopatients (7.14%) presentedwith damage to the thirdcranial pair.

IV. Paraclinicalexaminations:
1. BrainCT

All patients in thisseriesunderwentbrain CT performed in a referral center or withinourhospital
structure. This examinationwascarried out urgently on 22 patients.

Subarachnoidhemorrhagealoneisseen in six cases. This subarachnoidhemorrhageisassociatedwith an
intraparenchymalhematomain 7 cases. In 3 cases, therewasventricularflooding, and in 6 cases, the
brain CT appeared normal.

2. Cerebralangiography

This examinationisperformed on the majority of our patients. Aneurysmswere not alwaysfound.
3. Brain MRI/Angio-MRI

Carried out on a patient as part of the assessment of anotherpathology (patient monitored for MS)
4. Cerebralarteriography.

Cerebralarteriographyisperformed  in  all  patients in  thisseries;apuncture  of  the
femoralarteryisperformed to study the arterial axes using the Seldinger technique.

Patients are fasted and sedatedwhenthey are noncompliant for the examination. A
hemostasisassessment and an ionogram are systematicallycarried out beforecarrying out
thisexamination.

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

Of the 70 aneurysms, 59 (84%) wereevaluated 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 meandiameter of theseaneurysmswas 5.8 mm (range: 0.8 mm to 16.39 mm). Distributed as
follows:

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

The location of aneurysms:

The angiographicanalysis of the cases in ourseriesallowed us to distribute the aneurysmsaccording to
laterality at the level of the cerebral circulation (right and left). Wefoundthat:

32% of patients (9 cases) had multiple ipsilateralaneurysms on the left.



17.85% of patients (5 cases) had multiple ipsilateralaneurysms on the right.
50% of patients (14 cases) hadaneurysmslocatedbilaterally (right and left circulation).

The analysis of theseaneurysmsaccording to their location in the anterior and posterior circulation
foundthat:

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

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

No cases with multiple aneurysmswerefound in the post-circulation.

Common locations of multiple aneurysms:

In decreasingorder of frequency, wefoundthat the common site of aneurysms in ourseriesis:
The middle cerebralartery: 35.71% (10 cases)

The posteriorcommunicatingartery: 32.14% (9 cases)

The ophthalmicartery: 28.57% (8 cases)

Carotid-cavernous: 17.85% (5 cases)

The rupturedaneurysm:
The analysis of the cases in ourseriesfound:
e 28 rupturedaneurysms and 31 unrupturedaneurysms.
e The averagediameter for rupturedaneurysmsis 8 mm,; for unrupturedaneurysms, itis 4.5 mm.

e There is a statisticallysignificantdifference in size betweenrupturedaneurysms and
unrupturedaneurysms.

The aneurysmlocated at the posteriorcommunicatingarteryis the mostcommon rupture. 25% (7
cases)

Anteriorcerebralartery (ACA): 25% (7 cases)

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

Middle cerebralartery (MCA): 14.28% (4 cases)

Vertebro-basilarsystem: 3.5% (1 case).



Table 2: Location of rupturedaneurysms at the level of the vessels

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

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

Associated malformations

Agenesis of the right internalcarotidarterywithvasculardysplasiaisdescribed in a patient
The dysplasticappearance of the ICA wasfound in two patients.

Arterialvasospasm

Two patients presentedwitharterialvasospasm.

V-Complications beforeanysecurity action.

1. Arterialvasospasm

Itisfound 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 ourseries.
VI- The care
1. Medicaltreatment
Almost all patients are hospitalized in a quiet, dimly lit room withfamily support.
One patient wasadmitted to intensive care becausehisneurological condition wasveryaltered.
The establishedmedicationprotocolincludes:
e An analgesictreatmentbased on paracetamol
e A calcium channelblocker: 1 to 2 tablets/4 hours of nimodipine;
e Anti-convulsant treatment:phenobarbital;

e And antiemetictreatment in case of vomiting.

2. Endovasculartreatment
In ourseries:
Six patients benefitedfromembolization of only the aneurysmthat bled.
1 patient benefitedfromembolization of the aneurysm, which bled, then the 2nd in a second phase.
One patient benefitedfrom the embolization of twoaneurysms.

One patient benefitedfromembolization of an aneurysm, followed by a surgicalapproach as a second
step for the second aneurysm.

3. Surgicaltreatment

Wedescribe a single case in ourserieswhopresentedwithhydrocephaluspostmeningitis, and
itwasderived.

7 cases in ourseriesbenefitedfrom the clipping of the aneurysmthat bled.
Three cases benefitedfrom the clipping of twoaneurysms.
One case benefitedfrom the clipping of threeaneurysms.

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

3.1. The surgical technique

The pterional or frontolateralapproachwasusedin 12 patients withdifferenthead tilt angles depending
on the location of the aneurysm.



A patient with an end-basilaraneurysmbenefitedfromembolization of thisaneurysm, followed by a
surgicalapproach to the communicatinganeurysm.

The neck of the aneurysmisclippedin 12 patients.

3.2. Immediatepostoperative course

The immediatepostoperative course wasmarked by the occurrence of deterioration of GCS on an
intra-parenchymalhematoma in a patient operated on withclipping of a middle
cerebralaneurysmwhowasadmitted to intensive care and thendiedfollowingmeningitis.
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Figure 1:

A patient aged 35 wasadmitted for treatment of headacheswithbilateral BAV. Arteriography shows
double aneurysms of the leftanterior and posteriorcommunicating, the mostirregular of whichisthat
of the posteriorcommunicating. The patient benefitedfrom the clipping of the twoaneurysmswith
simple consequenceswithout a neurologicaldeficit.



Figure (2):

Patient aged 57, admitted for treatment of a subarachnoidhemorrhage WFNS | FISHER IlI, following
multiple aneurysms of the 2 carotidterritories:Leftcarotid: saccularaneurysmwithirregular contours of
the 3rd Sylvian bifurcation. +2 saccularaneurys of regular contours of the A1-A2 junctionwithwide
necks. rightcarotidartery: +post carotid-ophthalmicaneurysm. The patient
benefitedfromcompleteclipping of the aneurysms, with simple outcomes.



Discussion :
Epidemiology
1. Age and sex:

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

A study on multiple aneurysmscarried out at the University Hospital of Zurich, Switzerland, over 9
years, foundninety-nine patients with a total of 265 aneurysms (average: 2 aneurysms per patient).
There werethree times as manywomen as men, and the averageage for both sexes was 53 years [7].

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

e Impact of AMIs:

In Suzuki'sseries of 1080 cases, single aneurysmsaccounted for 85% and multiple aneurysms for 15%.
He reviewedsevenotherclinicalseries, totaling 10,795 cases, of which the incidence of multiple
aneurysmswasoverall 14.1%, with a range of 7.7% to 29.8%. [9].

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

In ourseries, wefound 28 cases of multiple aneurysms out of 392 cases of aneurysmstreated in
ourdepartmentbetweenlJanuary 2016 and December 2023, i.e., an incidence of 0.4 to 0.6 per 100,000
people per year.

Natural History:

Multiple brainaneurysms pose an evengreaterriskthan a single aneurysmbecause patients with
multiple lesions have a higherassociatedmortality rate. Furthermore, in this group of patients, the risk
of hemorrhagicrecurrence of the initial aneurysmisgreater and occursearlier [12].

Multiple aneurysms are oftenseen in patients withdiseasessuch as vasculopathy,
fibromusculardysplasia, and polycystickidneydisease [11].

Risk factors:
Risk factors for multiple intracranialaneurysmsare:
The femalegender,
Smoking at any time [21],
Hypertension and familyhistory of cerebrovasculardisease [7].

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

Atherosclerosis.

Polycystickidneydisease (PKD): This is an inheritedkidneydiseasethat can alsoincrease the risk of
developing AIM [12].

In ourseries, wefoundHTA in 32.1% of patients, tobaccoin 21.4% of patients, alcoholin 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 mostcommonsymptomwas acute headache (74%), followed by alteredconsciousness
(54%), and nausea and vomiting (40%). A quarter of the patients had no symptoms.

The number one complaint of patients with incidental aneurysmswaschronicheadache (40%). On
admission of SAH patients, meningismuswas the mostcommonneurologicalsign, presentin 40% of
cases. Paresis, or paralysis of a cranial nerve, wasfoundin 12%. Just over a quarterdid not
sufferfromanyneurologicaldisorder [7].

Unrupturedintracranialaneurysmsmaybediscoveredincidentallyfollowingunrelated  complaints, or
theymaybenoticedwhenthey expand and put pressure on nearbybrain structures. Middle
cerebralarteryaneurysms can cause hemiparesis, visualfielddefects, or seizures;aneurysms of the
posterior and anteriorcommunicatingartery or basilarartery can cause thirdcranial 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 ourseries:

More than 70% of patients are admittedwithsubarachnoidhemorrhagewith 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%), decreasedvisualacuity (10.7%).

PARACLINICAL:
1. The brain scanner

A brain CT without the injection of contrastproductsshouldbeperformed as a first-intention procedure
in the event of subarachnoidhemorrhage.

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

The scanner alsomakesit possible to look for complications such as rebleeding, hydrocephalus, or
areas of ischemia in cases of severevasospasm.

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

This examinationalso has a special place, especially in the event of an allergy to iodizedproducts or if
the patient'srenalfunctionisimpaired.



MRI isuseful in diagnosingsubacute to distant SAH after 4 to 7 days. In cases of multiple aneurysms,
itmaybehelpful to determinewhich one has bled [14, 15].

4. Cerebralangiography:
Itis the gold standard in imagingwhendiagnosing an intracranialaneurysm.

It provides information on the aneurysm, itsnumber, size, projection, and relationshipswith the
vesselssurroundingit.

The angiography tells us whichaneurysm has bled.

How do you know whichaneurysm has ruptured? No clinicalmethod can predictwith 100%
accuracywhichaneurysm has bled.

Traditionally, the largestaneurysm has ruptured [11].

Otherangiographicsigns of rupture are a local mass or vasospasm, an irregularshape of aneurysm, or
an intra-aneurysmalclot. [11].

Location of aneurysms:

A sex-specificanalysiswascarried 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) presentingwith a
rupturedintracranialaneurysmwhohad been treatedin 11 hospitals in Nagasaki Prefecturebetween
1989 and 1998. Multiple aneurysmswerefoundin 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-specificaneurysm sites in patients with multiple aneurysms.

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

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




The mostcommon location of rupture wasAcomm (35% of all rupturedaneurysms), followed by MCA-
bif (22%), Pcomm (13%), and MCA-M1 (7%). Rupture rates were 65% for Acommaneurysms, 40% for
Pcommaneurysms, and 28% for MCA-bif aneurysms [7].

In the Suzuki series of multiple aneurysms, patients withtwoaneurysmsconstitute 71—
T77%;threeaneurysms, 15-23%; and four or more aneurysms, 6—-7%. Multiple aneurysms are relatively
more common in women (74%) than men (20). The samestudyshowedthat 47% of multiple
aneurysms are on opposite sides. 21% are on the sameside. 29% have one midline and one
lateralaneurysm, and 3% have bothmidline [11].

As for multiple aneurysms, the mostcommon location for womenwasalways the ICA; in men,
however, itis the middle cerebralartery (MCA) [7].

In the series of XUN SHEN1, Common locations of multiple aneurysmswere the ophthalmicartery
(25%), middle cerebralartery (19.0%), and posteriorcommunicatingartery (14.3%) [16].

Our series:
32% (9) of patients had multiple ipsilateralleftaneurysms.
17.85% (5) patients had multiple ipsilateralaneurysms on the right.
50% (14) patients had multiple aneurysmslocatedbilaterally (right and left circulation).
67.85% (19) cases had multiple aneurysmslocated in the anterior circulation.
32% (9) cases had multiple aneurysmslocated in both the anterior and posterior circulation.
No cases with multiple aneurysmswerefound in the post-circulation.
Common locations for multiple aneurysms in ourseries:
e The posteriorcommunicatingartery: 32.14% (9 cases)
e The averagecerebralarteryis 35.71% (10 cases).
e The ophthalmicarteryis 28.57% (8 cases).
e Carotid-cavernous: 17.85% (5 cases)
Rupturedaneurysm:

In 1998, the large International Study of UnrupturedintracranialAneurysmsfoundthataneurysmswith a
diameterlessthan 10 mm had an annual rupture rate of lessthan 0.05%, whileaneurysms of 10 mm or
more had an annual rupture rate of lessthan 0.05%. rupture at 1% per year [7]. In contrast,
studieswithsmallnumbers of patients concludedthataneurysmswerelikely to rupture at muchsmaller
sizes [7].

A more recentstudyfoundthatalmost 90% of all rupturedaneurysmswerelessthan 10 mm in diameter
[7]. Therefore, large aneurysms (size greaterthan 10 mm) are more likely to rupture, perhaps due to
an increase in aneurysm size over time [7].

The location of the rupturedaneurysmwasdetermined on CT by the distribution of
subarachnoidblood, the location of intracerebralhemorrhage, the irregular multi-lobularappearance
of the aneurysm, associatedvasospasm, and direct extravasation of contrastproducts. onangiograms,
as well as the localization of the clotintraoperatively at the site of rupture of the aneurysm [7].



The mostcommon location of rupture isAcomm (35% of all rupturedaneurysms), followed by MCA-bif
(22%), Pcomm (13%), and MCA-M1 (7%). Rupture rates were 65% for Acommaneurysms, 40% for
Pcommaneurysms, and 28% for MCA-bif aneurysms [7].

Age greaterthan 60 years, femalegender, Finnish or Japaneseancestry, aneurysm size greaterthan 5
mm, location in the posterior circulation, and unrupturedsymptomaticaneurysms all had a higherrisk
of rupture, according to a major meta-analysis of currentlyavailableresearch. [17].

The common locations of aneurysms in cases of multiple aneurysms are the ophthalmicartery (25%),
the middle cerebralartery (19.0%), and the posteriorcommunicatingartery (14.3%). However, the
locations with the highestprobability of rupture are the anteriorcommunicatingartery (25%) and the
posteriorcommunicatingartery (25%). The middle cerebralarteryis the least likely site of rupture
(6.5%) [16].

[n ourseries:
e 28 rupturedaneurysms, and 31 were not ruptured.
e The averagediameter for rupturedaneurysmsis 8 mm,; for unrupturedaneurysms, itis 4.5 mm.

e There is a statisticallysignificantdifference in size betweenrupturedaneurysms and
unrupturedaneurysms.

The aneurysmlocated at the post-communication arteryis the mostcommon site of rupture. 25% (7
cases)

ACA: 25% (7 cases)

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

Vertebro-basilarsystem: 3.5% (1 case).

TREATMENT :
1-surgery:

The naturalhistory of patients with multiple intracranialaneurysmswasestablished by Heiskanen et al.
[18], whofoundthatuntreated, unrupturedaneurysms bled at a rate of 3% per year, with a cumulative
mortality rate of 20%. In one series, 83% of patients with multiple
inoperableintracranialaneurysmsdiedwithin 1 year of the initial subachnoidhemorrhage [19].

According to the ISIUA, 1917 patients with an averageage of 50 years, 32.3% of whomhad multiple
aneurysms, wereoperated on. At 1 year, morbidity and mortality rates in patients whounderwent
open surgicalrepairwere 10.6 to 12.6%. Patient age has a significant influence on
overallsurgicaloutcome, with a significantincrease in risk for those 50 years and older and a
significantincrease in riskafterage 60 to 70 years. Otherindicators of poorsurgicalprognosis are the
large size of the aneurysm, its position in the posterior circulation (especially the basilar tip), a history
of ischemiccerebrovasculardisease, and the presence of aneurysmalsymptomsotherthan rupture.



Orz et al. [20] reported the surgicaltreatment of unrupturedaneurysmsin 310 patients, 57 of
whomhad multiple aneurysms, as follows: the aneurysmswereenvelopedin 21 patients, and the
parent arterywastrappedin 7 and trappedafter bypass surgeryin 3; the restwasclipped. No
neurologicaldeficitremainedin 262 patients (84.5%), and one "death" occurred in one patient (0.3%)
[12].

The type of surgicalapproach as well as the timing of surgical intervention have been widelydiscussed
in the neurosurgicalliterature [22]. The clinical condition of the patient, as well as the size and
location of the aneurysms, are important factorsthatshouldbeassessedbeforesurgical intervention
[16].

The favorable developmentwas documentedwith 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 unrupturedaneurysms (96% versus 88% for multiple aneurysms). Drake [30] found
a morbidity rate of 14.3% in the posterior circulation aftersurgery for multiple
asymptomaticunrupturedaneurysms, compared to 0% morbidity in the anterior circulation [22].

Mizoi et al. [19] recommendsurgery for all multiple intracranialaneurysms in a single session when
possible, or with a second surgery if necessary to clip unrupturedaneurysms. Theyreported an
overallmorbidity rate of 14 to 19% and a mortality rate of 6 to 8% in 372 patients
whounderwentsurgery for unilateral or bilateral multiple intracranialaneurysmsafter SAH, whichwere
comparable to rates observed in surgery for a single aneurysm [16].

The mortality rate in patients with multiple intracranialaneurysmsinvolving the posterior circulation
was as high as 27%. In theirstudy, 78% of patients receivedtreatment for all aneurysms in a single
session, 7% underwentcompletetreatment in two sessions, and 15% did not receivetreatment for all
aneurysms [16].

Orz et al. [23] reported an excellent or good overalloutcomein 67.9% of patients with SAH, compared
to 86.5% in patients withunrupturedaneurysms.

Severalfactorsnegatively affect outcomesaftersurgery in these patients, such as single-stage surgery in
patients withaneurysmslocated in the posterior circulation. Misdiagnosis of the bleedinganeurysm,
amongseveralintracranialaneurysms, also leads to pooreroutcomes [24]. It has been reportedthat the
use of multiple surgicalapproachesduring the acute phase after SAH is one of the factorsleading to
pooroutcomes [24].

Némoto et al. [24] reportedthat the size of unrupturedaneurysmsamong multiple
intracranialaneurysmsisalso an important prognostic factor.

A largerseries of patients reported by Inagawa [25] alsoconfirmed a poorersurgicaloutcome in
patients olderthan 60 years.

Aneurysmsthat are at risk of rupture are alwaystreated first [16].

According to previousstudies, surgicalmorbiditywassignificantlyhigher in cases of multiple
aneurysms;this can bejustified by brain manipulations in one or more sessions. Giant size (>15 mm)
and elderly patients (60 to 70 years) are at higherrisk of surgicalmorbidity and are
thereforepoorsurgical candidates. The presence of AC in places that are not accessible and
technicallydifficult to accesssurgically, such as the cavernouscarotid, the vertebrobasilartrunk, or the
basilar apex, also amplifies the risks. On the other hand, the MCA is a favorable and accessible site for
surgicalclipping [12].



2-Endovascular treatment:

In the treatment of multiple intracranialaneurysms, endovascular techniques can beused to
treatrupturedaneurysms and aneurysmsthat are technicallydifficult to operate on [16].

Anotheradvantage of the endovascularapproach for the treatment of multiple
intracranialaneurysmsis the elimination of the risk of diagnostic error and, therefore, non-treatment
of the aneurysmthat has bled [16].

This  technique alsoeliminates the problemsassociatedwith multiple craniotomies or
surgicalapproaches, whichmaybenecessary in some cases.

Experiencewithendovascular techniques in the treatment of multiple intracranialaneurysms,
particularlythoseinvolving the vertebrobasilar system, suggeststhattheymaybe a
particularlysuitabletherapeuticmethod for this high-risk condition. However, endovasculartreatment
of MCA aneurysmsremainscontroversial due to favorable surgicaloutcomeswithlow rates of
morbidity, mortality, and recurrence at follow-up [16].

3-Multidisciplinary approach:

When open surgery and endovascularmethods are combined in the same or different sessions, they
can bemutuallybeneficial in the treatment of multiple aneurysms. To maximize patient benefit,
researchersattempt to strike a delicate balance betweenimprovinganeurysmobliteration and
reducingtreatment-relatedmorbidity. This couldinclude reconstruction of the parent artery or bypass
treatmentsfollowed by coil implantation, or vice versa. The creation of surgicalaccess for
coilembolizationthrough a transcranialapproach has also been reported [12].

CONCLUSION

In the case of a single or multiple aneurysm, ourresults show thatfemalegender and age 50 are
important riskfactors for SAH. The femalegender per se isalsoassociatedwith an increased incidence
of multiple aneurysms.

The naturalhistory of the disease has led to a consensus that, whentechnically possible, all
aneurysmsshouldbetreated. The clinical condition of the patient and the size and location of the
aneurysms are important factorsthatshouldbeevaluatedbeforesurgery.
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