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Abstract
Intracranial hemorrhage is the most common outcome of cerebral aneurysms, and, therefore, clinical guidelines for the management of patients with 
�G�I�V�I�F�V�E�P���E�R�I�Y�V�]�W�Q�W���E�V�I���T�V�M�Q�E�V�M�P�]���F�E�W�I�H���S�R���E�W�W�I�W�W�M�R�K���X�L�I���V�M�W�O���S�J���X�L�I�M�V���V�Y�T�X�Y�V�I�����&�V�E�M�R���M�W�G�L�I�Q�M�E���H�Y�I���X�S���X�L�I���G�I�V�I�F�V�E�P���E�R�I�Y�V�]�W�Q�W���S�G�G�Y�V���W�M�K�R�M�•�G�E�R�X�P�]��
�P�I�W�W���J�V�I�U�Y�I�R�X�P�]�����M���I�����M�R���������	���S�J���G�E�W�I�W�
�����E�R�H�����M�R���Q�S�W�X���G�E�W�I�W�����M�X���M�W���G�E�Y�W�I�H���F�]���H�M�W�X�E�P���I�Q�F�S�P�M�W�Q���[�M�X�L���X�L�V�S�Q�F�S�X�M�G���Q�E�W�W�I�W���J�V�S�Q���P�E�V�K�I���E�R�H���K�M�E�R�X���X�L�V�S�Q�F�S�W�I�H��
aneurysms. A conclusion that ischemic stroke is associated with embolism of thrombi from the aneurysm sac can be made only after ruling out other 
risk factors, primarily cardioembolism and stenosis of intracranial and extracranial arteries. The management of patients with thromboembolism 
�J�V�S�Q���E�R�I�Y�V�]�W�Q�W���[�L�S���H�I�Z�I�P�S�T�I�H���M�W�G�L�I�Q�M�E���M�W���G�L�E�P�P�I�R�K�M�R�K���F�I�G�E�Y�W�I���X�L�I�W�I���T�E�X�M�I�R�X�W���V�I�U�Y�M�V�I���E�R�X�M�X�L�V�S�Q�F�S�X�M�G���E�K�I�R�X�W�����[�L�M�G�L���G�E�R���V�I�W�Y�P�X���M�R���V�I�G�E�R�E�P�M�^�E�X�M�S�R���E�R�H��
rupture of the aneurysm. In addition, the optimal timing for surgery for the aneurysm in the event of acute ischemia has not been determined, given 
the high risk of recurrent embolism and aneurysm rupture. We present an overview of recent studies on this issue and our experience in managing 
�����T�E�X�M�I�R�X�W���[�M�X�L���X�L�V�S�Q�F�S�I�Q�F�S�P�M�G���W�X�V�S�O�I���G�E�Y�W�I�H���F�]���G�I�V�I�F�V�E�P���E�R�I�Y�V�]�W�Q�W��
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Introduction

Every year, 10–14 aneurysmal subarachnoid hemorrhages 
occur per 100 thousand population in Russia [1, 2]. Cerebral 
aneurysms (CAs) are found in 2–5% of the population, 
with most of them being small and asymptomatic [3]. The 
incidence of ischemic stroke (IS) is much higher (i.e. up to 
2.5–3.0 cases per 1000 population per year) [2]. Based on 
these data on the prevalence aneurysm in the population 
and the annual incidence of IS, we can assume that some 
strokes and transient ischemic attacks occur in patients with 
asymptomatic CAs.

A history of aneurysm is a contraindication for systemic 
thrombolysis in patients with IS. However, angiography 
is not required to perform systemic thrombolysis, and 
most patients do not know if they have asymptomatic 
aneurysms. There have been isolated reports describing 
ruptures of asymptomatic aneurysms during thrombolytic 
therapy in patients with IS [4, 5]. However, these could 
be not asymptomatic aneurysms but those ruptured and 
partially thrombosed in the past, so the administration of 
�E�� �¥�F�V�M�R�S�P�]�X�M�G�� �E�K�I�R�X�� �G�S�Y�P�H�� �T�V�S�Q�S�X�I�� �P�]�W�M�W�� �S�J�� �X�L�I�� �X�L�V�S�Q�F�Y�W��
and re-rupture of the aneurysm. A large cohort study did 
not detect any cases of rupture of asymptomatic aneurysms 
during thrombolytic therapy [6].

Therefore, in most cases CAs are a concomitant condition 
in IS patients. However, in 3–5% of cases, thrombosed 
aneurysms (TAs) can themselves cause IS, most often due to 
the embolism with thrombotic masses from the sac into the 
distal branches [7–9]. The rate is even higher in large and 
giant aneurysms. According to V.V. Krylov et al., in a group 
of patients with giant aneurysms of the middle cerebral 
artery, 6.9% of patients had embolism resulting in cerebral 
ischemia [10].

According to several studies, embolism of thrombi from 
the aneurysm sac was associated with an increased risk of 
rupture in the near future [9, 11–13].

Aim. The study aimed to review cases of thromboembolic 
CAs.

Materials and methods

We reviewed medical records of 240 patients with CAs 
who were treated at the regional vascular center of the 
Krasnoyarsk Regional Clinical Hospital in 2022–2023. Of 

these, 136 patients had surgery in the acute period of 
aneurysm rupture, 56 had a history of rupture, and 48 
had unruptured aneurysms. In 4 (1.6%) patients, CAs 
manifested as IS.

A causal relationship between an aneurysm and stroke can 
be established based on the following:
•	 a large partially or completely TA;
•	 ischemia in the branches distal to the TA;
•	 no other risk factors for stroke, mainly cardioembolism 

�E�R�H���L�I�Q�S�H�]�R�E�Q�M�G�E�P�P�]���W�M�K�R�M�¥�G�E�R�X���W�X�I�R�S�W�I�W���S�J���I�\�X�V�E�G�V�E�R�M�E�P��
and intracranial arteries.

We reviewed history, clinical, and neurovisualization data of 
patients with IS associated with TA.

Results

Our patients with thromboembolic cerebral aneurysms in-
cluded 2 men and 2 women. Two patients were aged 22 and 
24 years, and the other two were older (57 and 62 years old).

All patients had aneurysms larger than 10 mm (i.e. 13, 15, 15, 
and 20 mm). TAs were located in the middle cerebral artery 
(MCA) or internal carotid artery (ICA) in 3 and 1 cases, re-
spectively. In 3 cases, the aneurysms had a small functioning 
part; in 1 case, the aneurysm was completely thrombosed.

One patient developed lacunar stroke in the internal capsule, 
and another had a large ischemic lesion in subcortical struc-
tures. One patient developed ischemia in the territory of the 
frontal branch of MCA M2, and another patient had multiple 
foci of subcortical and cortical ischemia.

In 3 patients with acute ischemia, native multislice comput-
ed tomography (MSCT) showed a hyperdense signal from a 
part of the TA, which could suggest acute formation of a 
thrombus, which partially migrated to the distal branches 
and caused cerebral infarction.

All patients were prescribed antiplatelet agents to treat acute 
IS. There were no recurrent ischemia episodes. Three pa-
tients with partially TAs underwent elective surgery (osteo-
plastic craniotomy, microsurgical clipping of the aneurysm) 3 
months after IS or later. The patient with completely TA and 
MCA thrombosis did not have any surgery.

We present clinical cases of the patients with thromboem-
bolic CAs.
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Patient B., a 57-year-old woman, was admitted to the primary 
vascular department with severe right-sided hemiparesis (up 
to score 3 in the arm and leg). She had severe neurological 
�H�I�¥�G�M�X�� �[�M�X�L�� �E�R�� �2�-�,�7�7�� �W�G�S�V�I�� �S�J�� �������� �1�7�'�8�� �W�L�S�[�I�H�� �E�R�� �M�W�G�L-
emic area in the putamen, internal capsule, and head of the 
�G�E�Y�H�E�X�I���R�Y�G�P�I�Y�W���S�R���X�L�I���P�I�J�X�����*�M�K���c������A). We can see a hyper-
�H�I�R�W�I���E�V�I�E���M�R���X�L�I�� �7�]�P�Z�M�E�R���¥�W�W�Y�V�I���� �[�L�M�G�L���W�L�S�Y�P�H���F�I�� �H�M�J�J�I�V�I�R-
�X�M�E�X�I�H���J�V�S�Q���L�I�Q�S�V�V�L�E�K�I���E�R�H���8�%�����*�M�K���c������B). MSCT angiogra-
�T�L�]���W�L�S�[�I�H���E���J�Y�R�G�X�M�S�R�M�R�K���T�E�V�X���S�J���X�L�I���8�%���S�J���1�'�%���1�������*�M�K���c������
C). After 3 months, the patient was hospitalized for planned 
surgery for MCA aneurysm. Follow-up native MSCT showed 
isodense signal from the aneurysm; follow-up MSCT angiog-
raphy showed a functioning part of the aneurysm of up to 
�������c�Q�Q�����*�M�K���c������D, E).

In the acute period of IS, the thrombosed part of the aneu-
rysm had an hyperdense signal, suggesting a fresh throm-
�F�Y�W�� ���*�M�K���c ������B), and after 3 months the signal from the 
thrombus became isodense (Fig.1, D). Based on the areas 

of ischemia in the territory of the lenticulostriate branches 
and a fresh thrombus in the aneurysm, we can assume 
that the ischemia was caused by thrombosis of the striatal 
branches of the MCA by an embolus from the aneurysm 
sac. The patient did not have any other IS risk factors. 
Microsurgical clipping of the aneurysm was performed. A 
small functioning part of the aneurysm and a large throm-
�F�S�W�I�H�� �T�E�V�X�� �������c �Q�Q�
�� �[�I�V�I�� �M�H�I�R�X�M�¥�I�H�� �H�Y�V�M�R�K�� �X�L�I�� �W�Y�V�K�I�V�]����
The sac was opened, the blood clots were removed, and 
a permanent clip was placed on the neck formed. The pa-
tient was discharged with preoperative functional status of 
�Q�S�H�M�¥�I�H���6�E�R�O�M�R���W�G�S�V�I������

�'�P�M�R�M�G�E�P���G�E�W�I�c��

Patient K., a 62-year-old man, was admitted to the primary 
vascular department with right-sided hemiparesis (score 2 
in the arm, score 3 in the leg) and motor aphasia; his NI-
HSS score was 16. MSCT showed an ischemic area in the left 
frontal lobe extending to subcortical structures. Native MSCT 
�W�Y�W�T�I�G�X�I�H�� �1�'�%���8�%���S�J�� �Y�T�� �X�S�� ���c�G�Q�����*�M�K���c�������•, B). Due to un-

�*�M�K���c�������&�V�E�M�R���1�7�'�8���S�J���T�E�X�M�I�R�X���&��
A, acute ischemia in the head of the caudate nucleus, internal capsule, and putamen (arrow); B, thrombosed part of the aneurysm (arrow);  
C, functioning part of the aneurysm (white arrow); the black arrow indicates the contours of the thrombosed part; D, MSCT 3 months after the 
stroke, the arrow indicates the thrombosed part of the aneurysm; E, 3D reconstruction of the functioning part of the aneurysm (arrow).
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�'�P�M�R�M�G�E�P���G�E�W�I�c��

Patient I., a 22-year-old woman, was delivered by ambulance 
�[�M�X�L�� �G�S�Q�T�P�E�M�R�X�W�� �S�J�� �[�I�E�O�R�I�W�W�� �E�R�H�� �H�M�§�G�Y�P�X�]�� �X�S�� �G�S�R�X�V�S�P�� �L�I�V��
movements in the right limbs. The patient presented fully 
conscious, with right-sided hemiparesis scoring up to 3.5 
in the arm and 4 in the leg. MSCT showed a round-shaped 
lesion of hyperdense density in the projection of the Syl-
�Z�M�E�R�� �¥�W�W�Y�V�I�� �[�M�X�L�� �E�� �8�%�� �W�Y�W�T�I�G�X�I�H���� �8�L�I�� �P�I�W�M�S�R�� �L�E�H�� �E�V�I�E�W�� �S�J��
different densities, including a high-density area, which was 
�E���T�S�W�W�M�F�P�I���W�M�K�R���S�J���E�G�Y�X�I���X�L�V�S�Q�F�S�W�M�W�����*�M�K���c������A). MSCT angi-
�S�K�V�E�T�L�]���W�L�S�[�I�H���R�S���F�P�S�S�H���¦�S�[���M�R���X�L�I���1�'�%���S�R���X�L�I���P�I�J�X���E�R�H��
no functioning part of the aneurysm. Considering the mild 
�R�I�Y�V�S�P�S�K�M�G�E�P�� �H�I�¥�G�M�X�� ���2�-�,�7�7�� �W�G�S�V�I�� ���
���� �E�G�Y�X�I�� �X�L�V�S�Q�F�S�W�M�W�� �S�J��
the MCA aneurysm with the artery itself was unlikely. Brain 
MRI was performed. A large MCA aneurysm with thrombo-
�W�M�W���E�P�S�R�K���X�L�I���[�L�S�P�I���1�'�%���[�E�W���M�H�I�R�X�M�¥�I�H�����%�R���M�W�G�L�I�Q�M�G���P�I�W�M�S�R��
was seen in the internal capsule, which corresponded to 
�X�L�I�� �R�I�Y�V�S�P�S�K�M�G�E�P���H�I�¥�G�M�X���� �8�L�I�V�I�J�S�V�I���� �X�L�V�S�Q�F�S�W�M�W���S�J���X�L�I�� �1�'�%��
aneurysm and MCA itself was likely to be chronic, and 

known reasons, MSCT angiography was not performed in the 
primary vascular department. Three months later, the patient 
was referred to the regional vascular center. MSCT showed a 
cystic-atrophic area in the area of the previous IS in the left 
frontal lobe. MSCT angiography showed a small functioning 
part of the M1 segment aneurysm and patent distal branches 
�S�J���X�L�I���1�'�%�����*�M�K���c������C, D).

Considering a large thrombosed aneurysm sac in MCA M1 
and ischemia in the territory of the frontal M2 branch of 
the MCA, thromboembolism from the aneurysm sac was 
considered. Three months later, angiography showed that all 
MCA branches were patent, which could be related to the 
recanalization of the thrombosed branch. An additional ex-
amination did not show any further risk factors for IS except 
for essential hypertension. Considering a high risk of recur-
rent thromboembolic complications, microsurgical clipping of 
the aneurysm was performed. After the surgery, his cognitive 
functions declined, and he and was discharged with a modi-
�¥�I�H���6�E�R�O�M�R���W�G�S�V�I���S�J������

C D E

A B

�*�M�K���c�������&�V�E�M�R���1�7�'�8���S�J���T�E�X�M�I�R�X���/��
A, native MSCT, an ischemic area is seen in the left frontal lobe; B���� �X�L�I�� �E�V�V�S�[�� �M�R�H�M�G�E�X�I�W���1�'�%���8�%���[�M�X�L�� �G�E�P�G�M�¥�G�E�X�M�S�R���S�J�� �Y�T�� �X�S�����c�G�Q����C, MSCT 
3 months after IS, an area of cystic-atrophic changes in the left frontal lobe is seen; D, MSCT angiography, the white arrow indicates the 
functioning part of the aneurysm, the black arrow indicates the contour of the thrombosed part; E, 3D reconstruction of MSCT angiography. The 
arrow indicates the functioning part of the aneurysm.










