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Introduction
Systemic lupus erythematosus (SLE) is a chronic autoimmune 

disease that can affect multiple organs, including the kidneys, skin, 
joints, and central nervous system (CNS). One of the significant and 
potentially severe complications of SLE is cerebral vasculitis, which 
involves inflammation of the blood vessels in the brain. This condition 
can lead to ischemic events, stroke, and other neurological deficits if not 
recognized and treated promptly. Early detection of cerebral vasculitis 
in patients with SLE is critical for preventing irreversible neurological 
damage. Magnetic resonance imaging (MRI) is a non-invasive imaging 
modality that has become increasingly important in the diagnosis 
and monitoring of CNS involvement in SLE. In particular, MRI plays 
a central role in detecting early-stage cerebral vasculitis, which may 
be challenging to identify clinically due to its variable presentation. 
This article explores the role of MRI in evaluating early-stage cerebral 
vasculitis in SLE, focusing on its advantages, imaging findings, and 
clinical implications [1].

Pathophysiology of SLE-Associated Cerebral Vasculitis

Cerebral vasculitis in SLE is an inflammatory condition that affects 
the blood vessels within the brain, leading to vascular narrowing, 
occlusion, and potential ischemic damage. The pathogenesis of 
cerebral vasculitis in SLE is thought to involve the deposition of 
immune complexes, activation of the complement system, and the 
infiltration of inflammatory cells into the blood vessel walls. This 
inflammatory process disrupts the integrity of the blood-brain barrier, 
leading to vascular endothelial damage and the formation of thrombi. 
Consequently, the affected vessels become narrowed or occluded, 
impairing blood flow to the brain and increasing the risk of stroke 
or transient ischemic attacks (TIAs). Cerebral vasculitis can occur in 
both large and small vessels, and it may present in a variety of ways, 
ranging from subtle cognitive dysfunction to more severe symptoms 
such as headaches, seizures, and focal neurological deficits. Due to the 
nonspecific nature of these symptoms, diagnosing cerebral vasculitis in 
SLE can be difficult, especially in its early stages. Therefore, imaging 
plays a crucial role in identifying the vascular abnormalities that 
characterize cerebral vasculitis and in differentiating this condition 
from other potential causes of neurological symptoms [2].

MRI in Evaluating Early-Stage Cerebral Vasculitis 

Magnetic resonance imaging (MRI) has become the imaging 
modality of choice for evaluating cerebral vasculitis in patients with 
SLE, particularly because of its superior soft tissue contrast, non-
invasiveness, and ability to provide detailed information about the 
brain’s vascular structures. In early-stage cerebral vasculitis, MRI can 
detect subtle changes in the brain parenchyma, as well as abnormalities 
in the blood vessels, before clinical signs and symptoms become 
apparent. One of the primary benefits of MRI is its ability to detect 
ischemic changes that occur due to vascular occlusion or narrowing. 
In patients with early-stage cerebral vasculitis, MRI may show small, 
patchy areas of ischemia or infarction in regions that are supplied by 
affected blood vessels. These areas may appear as hyperintense lesions 
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on T2-weighted and fluid-attenuated inversion recovery (FLAIR) 
sequences. Additionally, contrast-enhanced MRI, using gadolinium-
based agents, can help identify areas of active inflammation in the 
vessel walls, which can be indicative of vasculitis [3]. Another useful 
MRI sequence in the evaluation of cerebral vasculitis is susceptibility-
weighted imaging (SWI), which can identify microhemorrhages or 
blood products in the brain. In the context of SLE-associated cerebral 
vasculitis, these microhemorrhages may result from ruptured small 
vessels and can be an early sign of vascular compromise. Although SWI 
is not specific for vasculitis, the presence of microhemorrhages in the 
appropriate clinical setting can raise suspicion for this condition [4]. In 
addition to identifying ischemic lesions and microhemorrhages, MRI 
can also be used to assess the condition of the blood vessels themselves. 
Magnetic resonance angiography (MRA) is a non-invasive imaging 
technique that provides detailed images of the cerebral vasculature 
without the need for catheterization. MRA can help detect stenosis, 
aneurysms, and other vascular abnormalities that are commonly seen 
in cerebral vasculitis. In patients with SLE, MRA may reveal vessel 
narrowing or occlusion, which can be associated with active vasculitis.

MRI Findings in Early-Stage Cerebral Vasculitis

The MRI findings in early-stage cerebral vasculitis associated with 
SLE are often subtle and may vary depending on the severity and 
location of the vascular involvement. However, there are several key 
features that radiologists and clinicians should look for when evaluating 
MRI scans in suspected cases of cerebral vasculitis. On T2-weighted 
and FLAIR images, ischemic lesions are often seen as hyperintense 
areas in the white matter or cortex. These lesions are typically small 
and patchy, often located in the watershed areas of the brain, which 
are more susceptible to ischemia due to reduced blood flow. In more 
advanced stages, infarctions may become larger and more confluent, 
but early lesions may only present as minor, localized areas of edema 
or subtle hypoperfusion. Gadolinium-enhanced MRI can demonstrate 
areas of abnormal enhancement along the blood vessels, indicating 
active inflammation of the vessel walls. This finding is crucial for 
diagnosing cerebral vasculitis, as the inflammation leads to an increased 
permeability of the blood-brain barrier. The enhancement may be 
irregular, patchy, or focal, depending on the extent of the vasculitis. 
In some cases, the enhancement may be diffuse, affecting large 
sections of the vasculature, especially in cases of severe or widespread 
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inflammation. On SWI, microhemorrhages can be observed as small, 
dark spots scattered throughout the brain. These hemorrhages are 
typically associated with small-vessel vasculitis and can be an early 
sign of cerebral vasculitis in SLE patients. While microhemorrhages are 
not pathognomonic for vasculitis, their presence, combined with other 
MRI findings, can support the diagnosis. MRA is another critical tool in 
evaluating cerebral vasculitis. It can help identify stenosis or occlusion 
of the intracranial vessels, which are common findings in SLE-related 
cerebral vasculitis. In early stages, MRA may reveal mild narrowing of 
the vessels, whereas in more advanced stages, complete vessel occlusion 
or aneurysm formation may occur. MRA is particularly valuable for 
assessing the extent of vascular involvement and guiding treatment 
decisions, as it provides a clear picture of the vasculature without the 
need for invasive procedures [6].

Challenges in MRI Diagnosis of Early-Stage Cerebral 
Vasculitis

Despite the advantages of MRI, there are several challenges in 
diagnosing early-stage cerebral vasculitis in SLE. One of the primary 
challenges is the overlap of MRI findings with other conditions that can 
cause similar neurological symptoms, such as migraine, demyelination, 
or infections. The nonspecific nature of ischemic lesions and vessel 
abnormalities in the early stages of vasculitis can make it difficult 
to distinguish cerebral vasculitis from other causes of neurological 
dysfunction. Additionally, MRI findings may not always correlate 
with the severity of clinical symptoms. In some patients with cerebral 
vasculitis, MRI may reveal only minimal or subtle abnormalities, even 
though the patient is experiencing significant cognitive impairment or 
other neurological deficits. Conversely, MRI findings in some patients 
with SLE may be present without significant clinical symptoms, 
making it important to consider the clinical context when interpreting 
MRI results. Another limitation of MRI is the lack of specificity in 
identifying the underlying cause of the vascular changes. While MRI 
can detect ischemia, inflammation, and vascular abnormalities, it 
cannot directly identify the presence of autoimmune processes such 
as SLE. Therefore, a thorough clinical evaluation, including laboratory 
tests for autoimmune markers, is necessary to confirm the diagnosis of 

SLE-associated cerebral vasculitis.

Conclusion
MRI plays a pivotal role in the early detection and evaluation of 

cerebral vasculitis in patients with systemic lupus erythematosus. Its 
high sensitivity for detecting ischemic lesions, vessel abnormalities, and 
microhemorrhages makes it an invaluable tool for diagnosing early-
stage cerebral vasculitis, a potentially life-threatening complication 
of SLE. Advanced MRI techniques such as gadolinium-enhanced 
imaging, susceptibility-weighted imaging (SWI), and magnetic 
resonance angiography (MRA) provide detailed information on 
both brain parenchyma and cerebral vasculature, aiding in the 
diagnosis and monitoring of the disease. While challenges remain in 
differentiating cerebral vasculitis from other neurological conditions, 
MRI continues to be an essential non-invasive tool in the management 
of SLE-associated cerebral vasculitis. Early diagnosis and appropriate 
treatment are critical in preventing permanent neurological damage, 
and MRI remains a cornerstone in achieving these goals.
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