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ABSTRACT

Introduction. Cerebrovascular accidents are the third leading cause of death in developed countries. It is a very debilitating dis-
ease of the brain structures in which aneurysms are located. For a long time, the only method of treating intracranial aneurysms
was surgery. However, mainly due to the difficult placement of the aneurysms, surgical treatment was very difficult. Therefore,
in 1953, the method of percutaneous arterial catheterization was developed, which became the basis for the improvement of
the field of interventional radiology.

Aim.The aim of the research is to describe the method of embolization of intracranial aneurysms and to illustrate it in selected
clinical cases.

Description of the case. Surgical management of a 60-year-old woman with intracranial aneurysm of the anterior communi-
cating artery after performing computed tomography with contrast.

Conclusion. The method of embolization of intracranial aneurysms is a reliable and accurate surgical method that significantly
improves the health condition, quality of life of patients and reduces the mortality rate of cerebrovascular events.
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Introduction

Intracranial aneurysm is one of the most common
diseases of the neurovascular system. They are called
weakened vasodilations and belong to the group of cere-
brovascular accidents. They are the third leading cause
of death in developed countries. Intracranial aneurysms
is the disease that significantly destroys the structures

of the brain in which it is located. Cerebrovascular acci-
dents have a complex but not fully understood etiology.!
Researchers from the University of Portugal have shown
that intracranial aneurysms are the most common type
of malignant tumors observed at the clinical stage due
to a specific mechanism of its development and occur-
rence.?
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The aneurysm ruptures in more than 50% of cas-
es, which results in spontaneous subarachnoid haem-
orrhage (SAH) in approximately 80% of patients.’ The
most catastrophic consequence of aneurysm rupture is
50% mortality and in 30-50% of cases the cause of se-
vere neurological complications resulting in significant
disability in survivors.*

There are numerous scientific reports in foreign lit-
erature that describe the pathogenesis of aneurysms.
These cerebrovascular events happen as a result of arteri-
al dilatation due to acquired or congenital lesions leading
to a decrease in the mechanical resistance of the artery
walls. Most often it is a type of damage to the structure
of the vessel wall with a characteristic lack or weaken-
ing of the muscular and/or elastic membrane, which may
cause the inner membrane to bulge outside the vessel.>”
In the last few decades, surgery has been the only treat-
ment for intracranial aneurysms. However, the neurosur-
gical treatment was very limited by the difficult location
of the aneurysms, making surgery impossible. Hence, in
1953, the method of percutaneous arterial catheterization
was described by the Swedish radiologist Sven Seldinger,
which became the foundation for the development of a
new field - interventional radiology.®"°

The embolization procedure consists in placing
platinum, detachable embolization coils in the aneu-
rysm sac in order to fill it as much as possible, so that
the aneurysm is excluded from the cerebral circulation.
The spirals are placed through a microcatheter, the end
of which is in the aneurysm sac. Most often, the pro-
cedure is performed through access from the common
femoral artery. In rare situations, e.g. in the case of ob-
struction of both common iliac arteries, it can be per-
formed through the brachial artery or directly through
the common carotid artery.

Currently, it is found that the embolization meth-
od can disable as much as 80% of all existing aneurysms
by placing embolization materials into the vessel lumen
using a microcatheter. Patients’ quality of life has im-
proved since intracranial embolization began, and the
mortality rate associated with such cerebrovascular in-
cidents has significantly decreased.

Aim

The aim of this study is to describe the method of em-
bolization of intracranial aneurysms and to illustrate it in
a selected clinical case, treated at the St. Queen Jadwiga
Clinical District Hospital, No 2 in Rzeszow. In order to ex-
plore the topic, scientific articles, medical books and data-
bases were analyzed in detail, i.e. PubMed, ScienceDirect,
Google Scholar, EBSCO and Free Medical Journals.

Description of the case
A 60-year-old patient came to the Hospital Emergency
Department (HED), claiming that the cause of her health

was a two-day constant headache, nausea, general malaise
and vision problems. Neurological symptoms were not
found. The patient reported a possible fall at home as the
cause of the headache. The doctor on duty referred the
patient to a computed tomography with contrast, which
showed the aneurysm on the anterior connecting artery.
The woman was admitted to the Department of Neuro-
surgery, where a neurosurgeon qualified her for cerebral
angiography. The examination was performed using the
Seldinger method of puncture of the right common fem-
oral artery. Both common carotid arteries and the left ver-
tebral artery were catheterized. The right internal carotid
artery was additionally examined by rotational angiog-
raphy and spatial reconstructions were performed. Visi-
paque non-ionic contrast agent was given. In the area of
the anterior connecting artery, a sac-like aneurysm with
dimensions of 4.5x3x2.7 mm, filled from the right side,
was visible. Some traces of contrast agent from the left
side were also found. The aneurysm is directed upwards
and to the left side, the neck of the aneurysm is 2.1x1.7
mm. Funnel-shaped exit of the right posterior connecting
artery. Hypoplastic P1 segment of the left posterior artery
of the left brain, with visible supply of the posterior brain
artery through the posterior connecting arteries (caroti-
zation). The examination showed the correct image of the
main arterial trunks and their branches of deep veins and
superficial brain and dural sinuses. Other cerebral vascu-
lar malformations were not visualized. The above descrip-
tion is illustrated in figures 1, 2, 3.

Fig. 1. Cerebral angiography in the AP projection (the
arrow in the figure shows the aneurysms of the anterior
communicating artery, own source)

Description of the aneurysm embolization procedure
The patient received general anesthesia. From the punc-
ture of the right common femoral artery, the right in-
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Fig. 2. Cerebral angiography in oblique projection (the
arrow in the figure shows the aneurysms of the anterior
communicating artery, own source)

Fig. 3. Cerebral angiography study in 3D reconstruction
(dimensions described above, own source)

ternal carotid artery was catheterized by the Seldinger
method and angiography was performed which showed
a sac-like aneurysm on the anterior communicating ar-
tery. Two embolization coils were inserted into the an-
eurysm sac using a microcatheter. Control angiographs
showed complete closure of the aneurysm, and the sur-
rounding vessels had patency. The course of the proce-
dure without complications. The puncture site of the
right common femoral artery was closed with the Angio-

Fig. 4. Beginning of the procedure of the anterior
communicating artery aneurysm (own source)

Fig. 5. Procedure of the anterior communicating artery
aneurysm (own source)

Seal system. The material from which the embolization
coils were made is not a contraindication to placing the
patient in the magnetic field during the magnetic reso-
nance imaging (Fig. 4-7).

Discussion

Cerebrovascular accidents are the third leading cause
of death in developed countries. This group of cere-
brovascular incidents includes, inter alia, intracranial
aneurysms, i.e. pathological dilatation of cerebral ves-
sels occurring at bifurcations of intracranial arteries. It
is a very debilitating disease of the brain structures in
which aneurysms are located. It is estimated that intra-
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Fig. 6. Procedure of the anterior communicating artery
aneurysm (no contrast, own source)

Fig. 7. The end of the aneurysm embolization procedure
(own source)

cranial aneurysms occur in 6% of the world’s popula-
tion, of which 2% develop aneurysm rupture due to the
incidence of subarachnoid haemorrhage.! Non-rup-
tured intracranial aneurysms can be diagnosed acci-
dentally by imaging the skull to detect damage/injuries
or other pathologies, or by targeted high-risk screen-
ing, i.e .: in people with a family history of intracrani-
al aneurysms."? The most destructive consequence of an

intracranial aneurysm rupture is subarachnoid haem-
orrhage, which may be mildly symptomatic or lead to
severe disability or even death. It is estimated that the
mortality associated with subarachnoid haemorrhage
affects approximately % to % of all patients.’*'* How-
ever, despite its prevalence and impact on the body, the
etiopathogenesis of intracranial aneurysms is still un-
known.' In 85% of patients, intracranial aneurysms are
located on the anterior part of the Willis arterial circle,
the most of which, i.e. 35%, can be located on the ante-
rior connecting artery."* According to the scientific re-
search conducted by Juvel, it can be concluded that the
risk of bleeding aneurysm located in front of the arterial
circle of the brain ranges from 1.6-1.9% per year.'®

In the case described above, the physical examination
revealed the following symptoms: 2-day severe headache,
nausea, general malaise and vision problems. The symp-
toms described by the patient probably appeared after
the fall at home. The symptoms mentioned by the patient
may indicate many injuries within the brain and head,
hence the doctor on duty referred the patient for further
imaging tests. Computed tomography of the head was
performed with contrast, which showed an aneurysm of
the anterior connecting artery. After the medical histo-
ry and physical examination, the patient was admitted to
the Department of Neurosurgery, where a neurosurgeon
qualified her for cerebral (diagnostic) angiography.

The decision to choose the embolization treatment
of intracranial aneurysms was made immediately after
the diagnostic angiography was performed. In the stud-
ies by Petridis et al., the symptoms of the patient of the
Provincial Clinical Hospital No. 2 named after St. Jadwi-
ga Queen in Rzeszow are characteristic symptoms of in-
tracranial aneurysm."” Computed tomography is a very
sensitive examination (about 95%) and can reveal deficits
within the examined area.'” Computed tomography with
contrast ensures the visualization of the cerebral vessel in
three dimensions, which enables a precise assessment of
vascular brain and the base of the skull bone, making it
much easier to plan the surgical procedure.'

After the surgery, the patient was carefully looked
after and monitored. As indicated, the patient was given
prophylactic cerebral-protective, analgesic, antibacterial
and sedative agents. At the discharge from the hospital,
the patient was informed about the necessity to attend
a follow-up visit, during which diagnostic angiography
would be performed again to detect recurrence of the
intracranial aneurysm. The test result was negative.

Intracranial aneurysms are now detected more fre-
quently due to improved imaging techniques. After de-
tecting a lesion, the natural history of the aneurysm
should be compared with the risk of planned surgery, tak-
ing into account the size, morphology, location of the an-
eurysm, as well as the patient’s age and comorbidities. The
patient’s history and physical examination should also be
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very scrupulous.! The endovascular embolization treat-
ment of aneurysms has become an acceptable treatment
with good clinical outcomes and provides adequate pro-
tection against re-bleeding and rupture of aneurysms."

Intracranial aneurysms are among the most common
cerebrovascular defects. These defects are the third lead-
ing cause of death in the world in developed countries.
By definition, intracranial aneurysms are cerebrovascular
events arising from the weakening of blood vessels with-
in the damaged area. The disease significantly destroys
the brain structures in which aneurysms are located, con-
tributing to long-term disability or death. The etiology of
cerebrovascular defects is still not fully understood.

In recent decades, the only method of treating in-
tracranial aneurysms has been surgery, but due to the
limited possibilities of imaging tests and the difficult lo-
cation of cerebrovascular lesions, treatment has been
significantly limited or even impossible. Hence, in the
1950s, the method of percutaneous arterial catheteriza-
tion - the Seldinger method - was described and pre-
sented. The innovative technique has become the basis
for the development of interventional radiology. Thanks
to the Swedish radiologist (Sven Seldinger), the diagno-
sis of intracranial artery aneurysms has increased sig-
nificantly, which resulted in an increase in the number
of procedures performed and the recognition of cere-
brovascular incidents has increased.

Currently, it is determined that the embolization
method can disable up to 80% of all existing aneurysms
by placing embolization materials into the vessel lumen
using a microcatheter.

Since intracranial embolization procedures have be-
gun, patients’ quality of life has improved, the mortality
rate has decreased, and the level of disability associated
with such cerebrovascular events has decreased.

Conclusion

As a result of the analysis of the literature and own re-
search, the following conclusion was drawn, i.e. treat-
ment of intracranial artery aneurysms using the
embolization method - the Seldinger method is a fun-
damental treatment that results in positive effects, and
additionally reduces the level of disability and death
caused by cerebrovascular defects.
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