Management of intracranialarteriovenousmalformations:experience of the
neurosurgerydepartment of Specialty Hospital-Rabat.

ABSTRACT:

Cerebralarteriovenous malformations (CAVM) constitute an uncommon but
seriousneurovascularpathology due to the hemorrhagicrisklinked to the naturalevolution of the
disease. Cerebralarteriovenous malformations (AVMs) are oftenrevealed in youngadults by several
types of neurologicalsymptoms, includingepilepticseizures, recurrentheadaches, progressive
neurologicaldeficits, or intracranialhemorrhages. The aim of thisstudyis to report the experience of
the neurosurgerydepartment at the Specialty Hospital in RABAT, covering 30 consecutive cases of
cerebral AVM treatedsurgically in ourdepartment. Highlight the epidemiological and semiological
profile of thispathology; highlight the benefit of microsurgicaltreatment, as well as certain
prognosticfactorscompromising the therapeuticresult. This is a retrospectivestudy of 30 cases of
operatedarteriovenous malformation collected over a period of 5 years in the
neurosurgerydepartment of the Specialty Hospital in RABAT.

The total number of our patients is 30. The averageage of patients is 40.5 years, withextremes of 16
years and 65 years. Among the 30 patients, 19 are male and 11 arefemale, for a sex ratio of 1.72. The
average time to diagnosiswas 3 months. Clinically, the main symptomremainsheadaches.
Symptomatictreatmentincludesanalgesic and antiepileptictreatments. Curative treatmentisbased on
neurosurgery, embolization, and radiosurgery. The evolutionwas favorable in 91.6% of cases, with
total recoveryin 45.45% of cases, while 54.5% of cases retainedafter-effectssuch as motordeficit.

INTRODUCTION :

e Cerebralarteriovenous malformation (cCAVM) is a congenitallesiongenerallyconsisting of a
cluster of abnormalvessels (the “nidus) that have formedaround one or more arteriovenous
shunts located in the cerebralvascular network. [1]

e 14 per 10,000 individuals (0.14%) and appear at any stage, with a with a
peakfrequencybetween 30 and 40 years. [2,3]

e The mostcommonclinicalpresentations of CAVMs are intracranialhemorrhage, epilepsy,
chronicheadaches, and focal deficits [2, 5].

e Management involves monitoring, microsurgicaltreatment, endovasculartreatment, and
radiosurgery [1].

e The aim of thisworkis to report ourexperience and study the differentepidemiological,
diagnostic, therapeutic, and evolutionary aspects of thisanomaly.

MATERIALS AND METHODS:

e This is a retrospective descriptive study of 30 patient cases admitted for a cAVM, carried out
in the neurosurgerydepartment at the Rabat Specialty Hospital, over a periodbetween 2019
and June 2023.

e For each patient, the following variables werestudied:



Epidemiological data.
Clinical and paraclinical information,
Therapeutic and progressive modalities.

e The studyincluded all patients whowerehospitalized in the department for the management
of a CAVM.

RESULT :

e During the studyperiod, 30 patients presented a cAVM, representing a frequency of 6.6 cases
per year. The averageage of onsetwas 32 years.

e Asexratio of 1.72 (19 men to 11 women).
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Table 1. Distribution of patients according to clinicaldata:

Clinical data Number and % of patients
Headache 30(100%)

Disturbance of consciousness 15(50%)

Seizures 8(26.66%)

Motorsigns 15(50%)

Aphasia/slow speech 5(16.66%)

Cranial nerve compression 6(20%)

Vision problems 2(6.66%)

Sensitive signs 1(3.33%)

Cerebellar SD SC 1(3.33%)

4/Radiologicalexploration:

e Brain computedtomography (CT) wascarried out in 95.8% of cases.

It showedsigns in favor of a cerebralhemorrhagic accident in 25 patients, or 83.33%, including 79.2%
havingisolated or associatedcerebralnematomas and 9.52% havingisolatedventricularhemorrhage.

It revealedhydrocephalus in two cases.




Figure (1): Brain CT withagiographicsequencesshowing a left frontal AVM

Cerebralarteriography:

e Confirmation of the diagnosisin 100% of cases.

e The AVMswere of superficial location in 75% of cases compared to 25% of deep location and
of lobar location in 80% of cases, i.e., 24 cases, 12.5% of cases at the level of the
posteriorcerebralfossa, and 7.5% of cases. at the level of the basal ganglia.

e The size of the nidus varies between 1 and 5 cm.

e The cAVMissuppliedmainly by the middle cerebralarteryin 50% of cases, the
anteriorcerebralarteryin 33.3% of cases, and the vertebro-basilar system in 16.7% of cases.

e Venous drainage of the nidus wassuperficialin 71.4%, deepin 23.8%, and combinedin 4.8%.



Figure (2): Right frontal AVM subtotallyembolizedpreoperatively

Figure (3):Cerebralangiographyshowing a left frontal AVM
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Figure (4):Cerebralangiography, which shows a grade 2 right temporal AVM according to the Spetzler-
Martin classification



Table 2. According to the classification of Septzler and Martin, the AVMs in ourseries are
classified as follows:

Grade Effective Frequency
Grade | 1 3.33%
Grade Il 8 26.66%
Grade Il 19 63.33%
Grade IV 2 6.66%
Grade V 0 0%

Total 30 100%
5/Therapeuticsupport:

o The support arrangements werebased on twocomponents:
Symptomatictreatmentincludesanalgesic and antiepileptictreatments.
Curative treatmentbased on neurosurgery, embolization, and radiosurgery.
e 16 patients, or 53.33%, benefitedfromsurgicaltreatmentwith total excision of the CAVM.
e 4 patients onlyhadevacuation of the hematomasince the AVM wasdeep in location.

e Embolizationwascarried out in 7 patients 24 hoursbefore the surgicalprocedure, i.e., 23.33%
of cases.

e Radiosurgeryoccursin 36.66% of cases.
6/Evolution:

e The evolutionwas favorable in 91.6% of cases, with total recoveryin 45.45% of cases, while
54.5% of cases retainedafter-effectssuch as motordeficit.

e Complications wererecordedin 8.4% of cases:postoperativemeningitis in one patient and a
sensorimotordeficit of the hemibody in the other.




Figure (5):Postoperativecerebral CT of an excision of a right frontal AVM operated 24
hoursafterembolization

DISCUSSION :

AVMs have an incidence that varies between 0.89 and 1.34/100,000 per year.

The prevalenceisestimated at 0.94 per 100,000 inhabitants per year and a frequency of 14
per 10,000 individuals [6].

Theyoftenbecomesymptomatic in youngadultsbetween 30 and 40 yearsold, according to
Stapf et al. [2].

In a retrospectivestudy of 701 patients, the averageagewas 31 years, whichagreeswith the
averageage in ourseries [7].

AVMs are oftenrevealed in youngadults by several types of neurologicalsymptoms.

Intracranialhemorrhageis the mostcommon mode of clinicalpresentation, with a
frequencybetween 30% and 82%; in ourseries, wenoted a frequency of 83.33% [2, 8, 5].

The annualbleeding rate isestimatedbetween 2% and 4% (Ondra et al., 1990;Kondziolka et al.,
1995; Brown 2000) [2, 5, 9]. Itoyama et al. foundthat the risk of rebleedingafter a first
hemorrhagicepisodeis 6.9% in the first year, 1.9% per yearafter 5 years, and 0.9% after 15
years [9, 10]..

Recent longitudinal analyses suggestthat, apartfrom the criterion of initial hemorrhage,
othertopographical, angio-architectural, and hemodynamicfactorspositively influence the
hemorrhagicrisk of an AVM [10, 11].



The angioarchitecturalfactorsare:deep location, unique deepvenous drainage, presence of intra- or
juxta-nidalaneurysms, small size of the nidus, presence of venousstenosis, and presence of venous
reflux.

The hemodynamic factor isrepresented by high pressure in the afferents and efferents of a CAVM [2,
7,12].

e Severalrecentstudiessuggestthat the morbidity and mortality of rupturedcAVMs are
lowerthanthose of other causes of hemorrhage, and only 2% of all intracranialhemorrhages
are related to rupturedcAVMs [7, 5, 13].

e Intracranialhemorrhagemostoften conditions the vital and functionalprognosis due to
itstopography and abundance [13]. HemorrhagesfromcAVMs are meningealin 30% of cases,
parenchymal (23%), intraventricular (16%), and in combined locations in 31% of cases [13,
14]. In ourseries, we have parenchymallocalizationin 52.5% of cases, 9.5%
isolatedventricularhemorrhage, and 38% combinedlocalization.

o Crawford et al., in theirseries of 217 cases, report that of the of the patients
whopresentedwith a hemorrhagic accident, 62% did not present a
neurologicaldisability, 25% had minor instability, and 6% had major deficits, with a
risk of deathestimated at 29% and a morbidity rate estimated at 45% [9].

e Inourseries, weestimatethat 41.7% of patients presentneurologicaldeficits.

o Epilepsyis the second mostcommonsymptom in patients withcAVM;according to the
study by Ondra et al., 24% of patients withcAVMpresented convulsive seizures,
whichis consistent with the results of ourseries (26%) [2.9]. As well as the discovery
of AVM during the assessment of late-onsetepilepsy [4].

e However, there are other modes of presentationthat are documented. Pool et al.
observedthatapartfrom the initial symptoms of hemorrhage (42%), epilepsy (33%),
othersymptomssuch as neurologicaldeficit (23%), headache (14%), aphasia (8%), or
tinnitus (2%) [7.5]

e The imagingevaluation of cAVMsrequiresselectivevisualization of the
differentcompartments of the lesion in order to decide on the therapeuticstrategy [2,
12].

o Cerebralangiographyremains the referencemethod, but non-invasive imaging
techniques such as magneticresonanceangiography (MRA) provideinteresting
information.

e Thesetwo techniques makeit possible to provideprognostic arguments on the
hemorrhagicriskthrough the angio-architectural study [2, 12].

e CTismostoftenreserved for the emergency context of the detection of a hematoma [12].

e Bharatha et al. reported the rarity of multiple cCAVMs in the same patient [4]. In the event of
multiple lesions, underlying conditions such as hereditaryhemorrhagictelangiectasia (Rendu-
Osler/hhereditaryhemorrhagictelangiectasia), arteriovenous malformation syndrome, and
cerebrofacialarteriovenousmetameric syndrome shouldbesought [4].

e The mostcommonlyused system for the classification of cAVMsisthat of Spetzler-Martin,
which uses threecriteria: the size of the nidus, the location of the cAVM, and venous
drainage. It assigns a score of 1 for small (<3 cm) cAVMSs, 2 for medium-sized (3-6 cm), and 3



for large (>6 cm). The location of the nidus is in a non-functional (0) or functional (1) territory.
Venous drainage isscored as superficialonly (0) or including drainage to deepcerebralveins (1).
The score obtainedmakesit possible to divide the AVMsintothree classes and to guide the
therapeutic attitude. Class A includesSpetzler-Martin grades | and Il; class B grades IlI; and
class C grades IV and V [1].

In theirseries, Spetzler et al. foundthat 79% of cAVMs<3 cm, 29% of cAVMsbetween 3 and 6
cm, and 12% of cAVMs>6 cm presentintracranialhemorrhage [15].

The prognosis of cAVMsalsodepends on theirlocation;Willinski et al.
observedthathemorrhagesseem to be more frequent for deeplesions [16, 15].

The main feedingarteryisaffected in the majority of cases, the sylvianartery (ACM) in
32%-57% of cases, then, in decreasingorder, the anteriorcerebralartery (ACA) in
28%-40% of cases, and the vertebro-basilar system (SVB) in 12% of cases (Masahiro
etal., Turjman et al.) [14, 12]. The resultsfound in ourseries are close to those of
Misahiro et al., with a frequency of 50% for ACM, 33.3% for ACA, and 16.7% for
SVB.

Deep venous drainage is a factor thatplays a role in the spontaneous and
therapeuticprognosis of cCAVMs, according to a multi-variousstudyfocused on the
angioarchitecturalparameters of 631 cAVMs [2, 10, 13, 11, 12].

The specifictreatment of cAVMis a priori invasive and requires the application of one
or the combination of severaltherapeutictechniques:endovascularembolization,
surgical excision, and/or stereotacticradiotherapy.

Microsurgeryconstitutes the oldesttherapeuticstrategy, with an
averagecompleteeradication rate of up to 97%, without or withpre-
surgicalembolization (Stapf et al., 2002c) and an
averageoverallpostoperativemorbidity of 8.6%. [2,9,15]

Thus, the size of the AVM and its location in the eloquent and/or deep zone
constitutetherapeuticprognosticfactors for surgeryalongside the Spetzler and Martin
grades [15].

Depending on the angio-architecture and the materialused, completeobliteration can
beachieved by embolizationalonein 11%, 17%, or 40% of cases (Gobin et al.,
1996;Meisel et al., 2002; Yakes et al. ., 1997). [8].
Morbidityreportedafterendovasculartreatmentis 0.4% to 12.5% of cases, and
mortalityis 0.4% to 7.5% [8].

Radiosurgeryconstitutes the third aspect of the treatment of cAVMs;itisreserved for
smallcAVMs or residues not excludedaftersurgery or embolization and located in
areas that are difficult to access [16].

BCVA volume isalso a major factor in radiosurgeryfailure [16].

Determining the factorslinked to the rupture of cAVMs and the predictivefactors of
response to eachtherapeuticmeansisimperativewith regard to an
adaptedtherapeuticstrategy.

CONCLUSION :

CAVMs are uncommoncompared to othervascular malformations but are more serious due to
the hemorrhagicrisklinked to the naturalevolution of the disease.

Determiningprognosticfactorsconstitutes the tool for establishing an appropriatetherapeutic
plan.



The latter mostoftenrequires consultation between a multidisciplinaryteam:aneurosurgeon,
neuroradiologist, and radiotherapist.
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