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SUMMARY - Recurrence of intracranial aneurysm after initial microsurgical or endovascular
treatment is uncommon. Although the exact etiology remains unknown, recurrent aneurysms may be
observed in surgical patients with big and multiple aneurysms, arterial hypertension, non-atheroscle-
rotic cerebrovascular arteriopathies, as well as in those with a familial history of the disease. Such re-
currence can occur over a wide period ranging from several months to years after the initial aneurysm
treatment. Still, the occurrence delayed by more than 20 years is rather unusual. Herein, we present a
case of a 70-year-old female patient who developed late intracranial aneurysm relapse 30 years after
successful microsurgical clipping of the middle cerebral artery aneurysm. We also provide a brief re-
view of relevant literature, discussing the etiology and pathophysiology of aneurysm reappearance, as
well as different treatment options available. In conclusion, one should always consider the possibility
of intracranial aneurysm recurrence regardless of the mode and time of primary surgery. In such a case,
a multidisciplinary management approach using flow diverting endovascular techniques is advised in
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selected patients.
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Introduction

Recurrence of intracranial aneurysm after primary
microsurgical or endovascular aneurysm treatment is
unusual. The first report of such a relapse appeared in
1964'. Since then, the possibility of aneurysm recur-
rence after successful initial treatment has remained
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one of the concerns of long-term follow-up. The ac-
curate incidence remains a matter of debate, with an-
nual rates ranging from 0.23% to 4.15%?%7. It can occur
over a wide period ranging from several months to
years after successful initial aneurysm treatment®’. Yet,
the occurrence delayed by more than 20 years is rather
unusual®’.

Although the risk of aneurysm recurrence remains
vague, several factors such as arterial hypertension,
smoking, female gender, aneurysm size and multiplic-
ity, non-atherosclerotic cerebrovascular arteriopathies
(fibromuscular dysplasia, inherited collagen disorders),
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Fig. 1. Axial computed tomography of the brain revealing a hypodense zone and
structurally altered parenchyma in the left basal ganglia without signs of acute
hemorrhage (a), as well as metal foreign body artifacts from the previous
microsurgical clip occlusion of the right internal carotid artery aneurysm (b),
and left ruptured middle cerebral artery aneurysm (c).

Fig. 2. Axial computed tomographic angiography showing
extensive de novo aneurysm formation on M1 segment of
the left middle cerebral artery, measuring 16 mm in
diameter, after clipping.

and family history of the disease could be associated
with its higher prevalence*”*'2. However, the physio-
pathology of aneurysm relapse, as well as the interac-
tion of various risk factors remain controversial.

Aneurysm recurrence after microsurgical treat-
ment has been reported previously, although neck clip-
ping seemed to be associated with higher rates of com-
plete aneurysm occlusion than various endovascular
procedures™’.

Herein, we report on a case of a 70-year-old female
in whom a delayed brain aneurysm relapse occurred 30
years after primary successful microsurgical clipping of
the middle cerebral artery (MCA) aneurysm. We also
provide a brief review of relevant literature, discussing
the etiology and pathophysiology of intracranial aneu-
rysm recurrence, as well as different treatment options
available.
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Case Report

A 70-year-old female patient was admitted to the
hospital due to symptomatic epileptic seizure, loss of
consciousness and consequential head trauma. The pa-
tient denied previous epileptic symptomatology and
had a history of arterial hypertension. She was also a
fervent smoker, having a positive family history of the
disease, since her first female cousin suffered a rup-
tured intracranial aneurysm of unknown location and
was also operated on.

The patient was diagnosed with multiple intracra-
nial aneurysms 30 years before and underwent surgery
due to the left-sided ruptured MCA aneurysm on M1
segment and right-sided supraclinoid internal carotid
artery unruptured aneurysm, which were both micro-
surgically treated by bilateral pterional osteoplastic
craniotomy and selective clipping. Her postoperative
condition was uneventful and she recovered success-
tully afterwards.

Following the asymptomatic hiatus of 30 years
post-surgery, she suffered an epileptic seizure with a
consequential postictal loss of consciousness and mi-
nor head trauma. Afterwards, she developed mild right
hemiparesis and dysesthesia of the right lower limb, so
she was admitted to the hospital.

Following admission, initial computerized tomog-
raphy (CT) brain scans revealed a hypodense zone and
structurally altered brain parenchyma in the left basal
ganglia without signs of acute hemorrhage (Fig. 1 a),
as well as metal foreign body artifacts (microsurgical
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Fig. 3. Cerebral digital subtraction angi
aneurysm _fundus revascularization after correct placement of two aneurysmal clips.

clips) from previous surgeries (Fig. 1 b, ¢). Axial CT
angiography (CTA) of the cerebral vessels revealed ex-
tensive aneurysm recurrence on the M1 segment of
the left MCA after the initial clipping, measuring 16
mm in diameter (Fig. 2). The patient underwent left-
sided pterional re-craniotomy, aneurysm neck remod-
eling and additional clip placement.

Early postoperative brain CT revealed a hyper-
dense zone behind the newly placed clip, indicating
mild left-sided hemorrhage in the zone of clipping,
which was a concern for pooling of blood. Thus, digital
subtraction cerebral angiography (DSA) (Fig. 3 a) and
3D CT angiography (Fig. 3 b) were performed, show-
ing slow filling of the aneurysm sac proximal to the
newly placed clip, and confirming the aneurysm fun-
dus revascularization.

Therefore, after pre-procedural antiplatelet dual
therapy, the patient underwent endovascular treatment
consisting of a novel flow-diverter placement through
a 0.017 microcatheter, Silk Vista Baby (SVB), which
was positioned throughout the M1 segment of the left
MCA. Fluoroscopic post-procedural image confirmed
a correct flow diverter position resulting in complete
aneurysm occlusion with no signs of further recur-
rence (Fig. 4).

The patient recovered well, with residual mild
right-sided motor weakness. She was thoroughly fol-
lowed-up both clinically and radiologically, while anti-
aggregation therapy was continued for 6 months after
the procedure.
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Fig. 4. Fluoroscopic post-procedural image after successful
placement of Silk Vista Baby flow diverter in M1
segment of the left middle cerebral artery resulting in
recurrent aneurysm complete occlusion. Aneurysmal clips
from previous microsurgeries are also seen.

At six-month follow-up, brain CT angiograms
were performed, showing correctly placed and patent
flow diverter in the left M1 segment and patent distal
MCA branches, as well as complete aneurysm occlu-
sion with no signs of recurrence (Fig. 5 a, b).

Further scrupulous clinical follow-up and magnet-
ic resonance angiography (MRA) at one year were rec-
ommended to exclude possible aneurysm fundus re-
vascularization.
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Fig. 5. Control brain computed tomography angiograms in coronal (a) and lateral (b) reformations, performed at six
months after endovascular procedure, show correctly placed and patent flow diverter in the left M1 segment, and patent
distal middle cerebral artery branches, as well as complete aneurysm occlusion with no signs of recurrence. Aneurysmal
clips from previous microsurgeries are also seen.

Discussion

The pathophysiology of cerebral aneurysm forma-
tion includes both hemodynamic and oxidative stress.
Factors responsible for inducing such stresses are nu-
merous, including carotid artery occlusion, arterial hy-
pertension, cerebral bypass or anatomic variations in
the circle of Willis'®!*!5 as well as vascular changes
(endothelial dysfunction) leading to a defect of the ar-
terial medial wall or elastic lamina. Various degenera-
tive disorders, trauma, heritable connective-tissue dis-
eases (e.g., Ehlers-Danlos syndrome, Marfan syn-
drome, fibromuscular dysplasia), and autosomal domi-
nant polycystic kidney disease may be involved too'¢%.

Multiple cerebral aneurysms arise in 17%-32% of
cases'®? and they tend to relapse more often than the
solitary ones. However, very few patients may grow an
entirely new (de novo) intracranial aneurysm after a
successful initial management during a long-term fol-
low-up®, although an association between multiple
aneurysms and de novo aneurysm formation has been
reported?,

Aneurysm recurrence/de novo formation may occur
after initial treatment at bifurcation of basal intracra-
nial arteries due to the specific mechanical stress and/
or incomplete primary occlusion®. Several factors such
as aneurysm bigger size, complex shape, multiplicity,
and unfavorable location, as well as younger age, fe-
male gender, smoking habits, and family history of the
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disease could be associated with the higher prevalence
of aneurysm relapse*” 10112425,

Smoking is a well-known risk factor of aneurysm
formation and recurrence due to its tendency to cause
an elastase and alpha antitrypsin imbalance, which can
increase the effects of hemodynamic stress on aneu-
rysm wall'’. Even though there is no clear explanation,
female gender is a prominent risk factor for such for-
mation and recurrence due to the evident high female
to male ratio of 5:1?!. Previously, it has been shown
that patient age as an independent risk factor plays an
important role, since younger age at first aneurysm di-
agnosis was significantly associated with aneurysm re-
currence®. In addition, substantial predictors of proce-
dural complications and recurrence are neck incom-
plete occlusion, arterial hypertension, and diabetes®.
However, the exact common interaction of all these
factors of relapse remains unknown. Accordingly, our
female patient with a big MCA aneurysm relapse was
a fervent smoker with a history of arterial hyperten-
sion, although she was not very young at the first pre-
sentation, having positive family history of the disease.
She was also harboring multiple aneurysms at initial
presentation.

When MCA aneurysm is concerned, microsurgical
clipping remains the choice of primary treatment, hav-
ing improved overall efficacy of complete occlusion®.
However, since a recurrence may still occur, the best
modality for aneurysm retreatment continues to be
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controversial®. Therefore, recurrent aneurysms fre-
quently require a tailored individual approach, as well
as close collaboration and mutual efforts of interdisci-
plinary team consisting of a neurosurgeon and neuro-
interventionist/radiologist to enhance aneurysm treat-
ment”. Hence, the management of our patient was a
fine example of such a team work.

A broad armamentarium of diverse endovascular
procedures is currently available®. To attain the appro-
priate reconstruction of the parent artery after aneu-
rysm relapse following prior microsurgical clipping,
flow-diverting stents such as a microcatheter-delivered
Pipeline embolization device are increasingly in use,
delivering a high rate of complete occlusion with min-
imal morbidity?”*3!. Hence, this method has become
contemporary choice for the management of certain
intracerebral aneurysms, including those that relapse™.
However, the particular suitability of flow diverting
has to be individually justified, taking into account the
aneurysm geometry, procedure risk and experience of
the personnel®.

'The Pipeline for Uncoilable or Failed Aneurysms
trial demonstrated that occlusion rates for both flow
diversion and microsurgical clipping are almost the
same at long-term follow-up®. Considering our pa-
tient, we used the new low-profile SVB flow diverter,
which was proved feasible and technically safe, provid-
ing complete occlusion of the relapsed aneurysm®.

Although aneurysm recurrence has been reported
to appear during a period ranging from several months
to years following successful treatment*””, the occur-
rence delayed by more than 20 years is rather unusual.
'Therefore, we believe that the extended period of 30
years between the initial surgery and aneurysm relapse
found in our patient is a rare event. Considering this,
the need for a routine long-term follow-up has been
controversial. Several studies proposed continuing
screening for aneurysm recurrence/de novo formation
in all patients diagnosed with intracranial aneu-
rysms*>”#%. Other studies proposed screening only in
patients with a history of previous subarachnoid hem-
orrhage, hypertension, smoking, and multiple aneu-
rysms*®. On the contrary, based on less than 2% annual
risk of aneurysm relapse, some studies do not advocate
continuous follow-up at all’. Still, screening at 5, 10,
and 20 years could detect 31%, 64% and 96% of aneu-
rysm relapses, respectively, which warrants lifelong
surveillance after clipping””’. Therefore, we support
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routine screening, which is recommended for micro-
surgically treated aneurysms in spite of a very low risk
of postoperative residuals after complete aneurysm
clipping’”8.

In conclusion, aneurysm recurrence is uncommon,
but it can be found up to 20 years after the initial an-
eurysm occurrence and treatment. In our patient, de-
layed aneurysm relapse occurred 30 years after success-
ful microsurgical clipping. Accordingly, one should
always consider the possibility of intracranial aneu-
rysm recurrence regardless of the mode and time of
primary surgery. In such a case, it seems that a multi-
disciplinary management approach using flow divert-
ing endovascular techniques currently is the best
method advised in selected patients. To support our
conclusions, additional evaluation of this objective on
a wider sample and a systematic literature review are
needed.
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Sazetak

KASNI NASTANAK REQIDIWRA]UCE ANEURIZMATSKE TVORBE
NAKON MIKROKIRURSKOG LIJECENJA ANEURIZME SREDNJE MOZDANE ARTERIJE:
PRIKAZ SLUCAJA I PREGLED LITERATURE O MOGUCNOSTIMA LIJECENJA

K. Rotim, M. Raguz, A. Rotim, B. Splavski i V. Kalousek

Kasni nastanak recidivirajuce intrakranijske aneurizmatske tvorbe nakon mikrokirurskog lije¢enja je neuobicajen. Iako
to¢na etiologija ostaje nepoznata, recidiv aneurizme moze nastati u kirurkih bolesnika s velikim i viSekratnim aneurizmama,
arterijskom hipertenzijom, neaterosklerotickom cerebrovaskularnom arteriopatijom, kao i onih s obiteljskom anamnezom u
povijesti bolesti. Recidiviraju¢a se aneurizma moze o€itovati tijekom duzeg razdoblja, u rasponu od nekoliko mjeseci do
nekoliko godina nakon inicijalnog lije¢enja. Ipak, kasni nastanak aneurizme u vremenu duzem od 20 godina prili¢no je rije-
dak. U ovom radu prikazujemo sluc¢aj 70-godisnje bolesnice s recidiviraju¢om aneurizmom srednje mozdane arterije nasta-
lom 30 godina nakon uspje$nog mikrokirurskog lije¢enja. Takoder donosimo kratak pregled relevantne literature koja govo-
ri o etiologiji i patofiziologiji nastanka recidivirajuée aneurizme, kao i o razli¢itim raspoloZivim moguénostima lijecenja.
Zakljutujemo kako uvijek treba voditi ra¢una o moguénosti nastanka recidivirajuce intrakranijske aneurizme neovisno o
nacinu lijeCenja i vremenu proteklom od prvobitnog kirurskog zahvata. U ovakvom se slu¢aju preporu¢a multidisciplinarni
pristup primjenom metode endovaskularnog preusmjerenog protoka kao najprimjerenije suvremene tehnike u odabranih
bolesnika.

Kljuéne rije¢i: Aneurizma, intrakranijska; Kasni recidiv; Lijecenje, mikrokirursko i endovaskularno
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