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Abstract

,QWUDFUDQLDO DWKHURVFOHURVLYV LV D VLIJQL,FDQW FDXVH RI LMFKHPLF VWU
DWKHURVFOHURWLF SODTXHV ZLWKLQ WKH ZDOOV RI LQWUDFUDQLDO DUWHULHV 7K
QDUURZLQJ WKH DUWHULDO OXPHQ DQG UHGXFLQJ EORRG ARZ WR FUUWLFDO EUDL
LPDJLQJ 05, DQG LQWUDYDVFXODU XOWUDVRXQG DUH HVVHQWLDO GLUDJQRVWLF W
DWKHURVFOHURWLF SODTXHV (DUO\ GHWHFWLRQ DQG PDQDJHPHQW R| LQWUDFUDC
VWURNH DQG PLQLPL]LQJ ORQJ WHUP QHXURORJLFDO GDPDJH ,W LV KLIKOLJKWV W
GLDIJQRVWLF PRGDOLWLHY DVVRFLDWHG ZLWK LOQWUDFUDQLDO DWKHURVY¥FOHURVLYV

oxidation, leading to their retention in the intima. Subsequently, there
is an in ammatory response, attracting monocytes and T lymphocytes
to the site. ese cells further contribute to the uptake of lipids and the
release of cytokines, promoting a chronic in ammatory state within

Intracranial atherosclerosis is a signi cant contributor to ischemicthe artery wall.

stroke, a leading cause of morbidity and mortality worldwide. is |n ammatory processes and smooth muscle cell proliferation:
condition involves the formation of atherosclerotic plagques within ) o o )

the walls of arteries supplying blood to the brain. Over time, these € in ammatory milieu within the artery wall stimulates smooth
plagues can progress to cause narrowing of the arterial lumen, knoWHiscle cells to migrate from the media to the intima. Once in the
as intracranial stenosis, leading to reduced cerebral blood owptima, these smooth muscle cells proliferate and produce extracellular
and subsequent ischemic events. e pathogenesis of intracranidhatrix proteins, contributing to the formation of a brous cap over
atherosclerosis shares common features with atherosclerosis in otff@@ lipid-rich core of the plaque. is brous cap stabilizes the plaque
vascular beds but exhibits distinct characteristics due to the unigi!t can also undergo changes that increase its vulnerability to rupture
anatomical and hemodynamic properties of intracranial arteriesO erosion, leading to thrombosis and subsequent ischemic events [3].
Plaque formation typically involves endothelial dysfunction, lipid
accumulation, in ammatory processes, and smooth muscle ce
proliferation within the arterial wall. e advanced stages of intracranial ~ Over time, the accumulation of lipids, in ammatory cells, and
atherosclerosis can lead to plaque rupture or thrombosis, resulting #mooth muscle cells leads to the formation of an atherosclerotic plaque
acute ischemic stroke [1]. within the intracranial artery. is plaque may initially be asymptomatic

Di ing int ial ath | . d ing it but can progress to cause signi cant stenosis of the arterial lumen.
lagnosing intracranial ath€rosclerosis and assessing its seVerlfl.\yprogression of the plaque depends on various factors, including

are crucial fqrgui_ding_therapeuti_c interventions and prevgnting strokes stemic risk factors (e.g., hypertension, diabetes mellitus) and local
High-resolution imaging techniques such as magnetic resonan modynamic conditions. Advanced plaques may also develop features

Imaging _(MRl)_ and |ntr_avascular uItrasqund (IVUS) play p'VOt‘T"I rOIessuch as calci cation or hemorrhage, further complicating their stability
in visualizing intracranial atherosclerotic plagues and evaluating theﬁnd clinical management

characteristics, including composition and degree of stenosis. ese

modalities enable clinicians to stratify stroke risk and tailor treatmenClinical |mp|ications
strategies, ranging from medical management to endovascular . )
interventions. is review aims to elucidate the pathophysiology !SChemic stroke risk:

of intracranial atherosclerosis, its clinical implications in stroke Intracranial atherosclerosis poses a substantial risk factor for

prevention, and the diagnostic approaches available to clinicians. B¥:hemic stroke, particularly when the plague leads to signi cant
understanding the mechanisms underlying this condition and the tools

available for its assessment, healthcare providers can enhance eatly
detection and optimize management strategies to mitigate the burdegorresponding author: Mateo Pacino, Department of Atherosclerosis, Pisa
of ischemic stroke associated with intracranial atherosclerosis [2]. 8QLYHUVLW\ ,wWDO\ ( PDLO ODWWHR S#JPDLO FRP
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Intracranial atherosclerosis begins with endothelial dysfunctiongitation: Pacino M ( ,QWUDFUDQLDO $WKHURVFOHURVLV 0

where the normal endothelial lining of intracranial arteries becomed'R . VFKHP L RReywordstntracranial atherosclerosis; High-resolution magnetic resona
compromised. is dysfunction allows for the inltration of

lipoproteins, particularly low-density lipoprotein (LDL), into the

arterial wall. ese lipoproteins undergo modi cations, such as
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stenosis or undergoes rupture or thrombosis. Ischemic strokes
associated with intracranial atherosclerosis can result from embolic
events due to plaque instability or hemodynamic impairment due to
severe stenosis.

Neurological sequelae:

e neurological consequences of intracranial atherosclerosis
depend on the location and severity of the arterial involvement. Patients
may experience transient ischemic attacks (TIAs), lacunar syndromes,
or complete ischemic strokes, each of which can lead to varying degrees
of neurological impairment and disability. Intracranial atherosclerosis
not only a ects neurological function but also impacts overall quality
of life. Stroke survivors may face long-term physical, cognitive, and
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according to thematic categories, including pathophysiological
mechanisms, clinical manifestations, diagnostic modalities, and
management strategies. Emphasis was placed on integrating ndings
to provide a coherent understanding of the disease process and
its implications for clinical practice. As a review article based on
secondary data analysis, no primary data collection involving human
or animal subjects was conducted. Ethical considerations focused on
ensuring accuracy and objectivity in the interpretation of published
research ndings, adhering to ethical guidelines for literature review
and synthesis (Table 2).

Limitations:

Limitations of this study include potential biases inherent in
systematic literature reviews, such as publication bias and variability in
study methodologies across included articles. e scope of the review
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,QXNDL7R\RRND 6 ,WR 6 $VDQR + ,FKIPkBedd® o6 HW DO %URQFKREBIQEEQRPD LQ SDWLHQWV \RXQJHU WKI
HSLGHUPRDWK IDFWRU UHFHSWRU JHQH 7 0 PXWDWHRW DV D PLQRU FORQH LQ

QRQ VPDOO FHOO OXQJ FDQFHU &DQFHU 5HV
OLQHH& %RFKDURY (9 3XVWRYDORYD <( %RFKDUF

*LUDUG/RX ( $]]JROL &* 5HGG\ 5 5REVRAnalsistbiv DO 6SDWWOXFWXUH RI WKH WUDQVPHPEUDQH GRP]|
JHQHWDBFLDQWY LQ QHYHU VPRNHUV ZLWK OXQJ FDQPKG (W% L WHRHISGY EU D\WQ U,RWVIQUHHOMMI DVHY - ORO %L

EDVHG EORRG FROOHFWLRQ SURWRFRO D SUHOLPLQDU\ UHSRUW &OLQ &DQFHU 5HV .
IRHVHO®HQ :+ 9D 7$ XQVW 3: :HHJHQDMBtWatingHW D

JHUPOGBLQH PXWDWLRQ LQ WKH HSLGHUPDO JURZWK |
$PRW&, X ; %URGHULFN 3 *RUORY ,3*H@RPHHIM®W ZLWK OXQJ FDQFHU ZLWK VTXDPRXV GL¥fHUHQWLDWL

DVVRFLDWLREDYBI@VRLGHQWLLHY D VXVFHSWLELOLW\ OREXV IRU OXQ1 FDOEHU DW
T 1DW *HOHW )OHLVKRDQFKOHVVLQJIHU - %$®XMDIWLYH PROHFXODL

VZLWFK LQ WKH WUDQVPHPEUDQH GRPDLQ RI HUE%
SHPEHUWRQ1DJRUQH\ '0 *LOPRUH -& 7D\ORU :) %HUQDW] 3(
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