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Atypical Lesions in Virchow-Robin Spaces: A Case
Report
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The differentiation between benign and malignant brain lesions remains a fundamental challenge in modern
neuroimaging. This case highlights a rare presentation of ectatic Virchow-Robin spaces (VRS), which
mimicked tumefactive brain lesions and required a comprehensive diagnostic evaluation to exclude
neoplastic, infectious, and inflammatory processes. A 37-year-old female presented with progressive
headache, cognitive impairment, and facial pain. Magnetic resonance imaging revealed a multiloculated
subcortical cystic lesion, initially raising suspicions of a dysembryoplastic neuroepithelial tumor or
neurocysticercosis. Advanced imaging modalities, including MR spectroscopy and MR angiography, played a
crucial role in confirming the benign nature of the lesion. This report underscores the critical role of a
multidisciplinary diagnostic approach, integrating clinical presentation, imaging characteristics, and
laboratory findings, to address the diagnostic overlap between benign dilated VRS and pathological
conditions such as tumors or infections. Additionally, the case emphasizes the importance of recognizing
atypical presentations of VRS to avoid unnecessary interventions and to guide patient-centered
management.
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Introduction

Virchow-Robin spaces (VRS), also known as perivascular spaces, are anatomical structures in the brain that
accompany blood vessels as they penetrate the cerebral parenchyma. These spaces, filled with cerebrospinal
fluid, play an important role in cerebral homeostasis, acting as drainage pathways and participating in
immunological and metabolic processes. While generally considered benign and asymptomatic structures,
alterations in these spaces can be associated with various pathological conditions, including inflammatory,
neoplastic, and demyelinating processes. The presence of atypical lesions in these spaces poses a significant
diagnostic challenge, given the overlap of clinical and radiological features among different etiologies [1-4].

The differential diagnosis of lesions in the VRS is particularly complex, as these structures may be involved
or enlarged by a wide range of pathologies. Inflammatory conditions, such as encephalitis or autoimmune
diseases, may mimic neoplastic or demyelinating alterations, while brain tumors or demyelinating
processes, such as multiple sclerosis, may exhibit features that overlap with inflammatory lesions. This
complexity requires a multidisciplinary approach, combining clinical data, advanced imaging studies, and, in
many cases, histopathological analyses to achieve an accurate diagnosis [1,5-7].

In this case report, we discuss an atypical presentation of a lesion in the VRS, highlighting the diagnostic
and therapeutic challenges encountered. The complexity of differentiating between inflammatory,
neoplastic, and demyelinating etiologies is explored, aiming to contribute to diagnostic clarification and
emphasize the importance of a careful and systematic approach to the management of brain lesions. This
case illustrates the need for a high level of clinical suspicion and the use of complementary diagnostic tools
to guide appropriate therapeutic decisions and improve patient outcomes.

Case Presentation

Case report

This case report was prepared per the 2013 CARE Checklist (CAse REport Statement and Checklist), ensuring
a comprehensive and transparent presentation of the findings [8,9].

Patient information

The patient, a 37-year-old female, has a significant clinical history. She was diagnosed with Crohn's Disease
(CD) in 2010 and has been on ustekinumab (UST) 90 mg since September 2018 as maintenance
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immunomodulatory therapy. In January 2019, she was diagnosed with pulmonary tuberculosis (PT), which
was treated with a complete six-month pharmacological regimen (rifampin, isoniazid, pyrazinamide, and
ethambutol). As a consequence of CD and TB, the patient developed immunosuppression, a factor that may
influence the presentation and progression of complex neurological and systemic clinical conditions. A
detailed timeline of events related to the patient's management is provided in Figure 1.
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FIGURE 1: Clinical timeline of the case report, illustrating key
diagnostic and follow-up milestones.

Flowchart created according to 2013 CARE guidelines.

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging; MRA, magnetic resonance
angiography; EEG, electroencephalogram

Created by the authors using mindthegraph.com.

Clinical presentation

The patient presented with a sudden onset of symptoms, including intense, pulsating frontal headache
accompanied by facial pain. Clinical progression was characterized by difficulties in writing, speech
articulation (dysarthria and receptive and expressive aphasia), including letter substitutions (e.g., replacing
"D" with "B"), and progressive memory impairment. The persistence and worsening of symptoms prompted
the patient to seek emergency medical evaluation. Figure 2 illustrates the main challenges in the differential
diagnosis of lesions in VRS, highlighting both typical and atypical features identified in this case.
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Diagnostic Challenges in Atypical Brain Lesions in Virchow-Robin Spaces

Sintomatology

- Intense and pulsating headache, often
associated with pain in the face.

- Cognitive and neurolinguistic changes.

e
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- Basal ganglia, periventricular - Subcortical

regions and midbrain
- Linear/punctiform, <2 mm,
without expansive effect
- Hyperintense on T2, \
isohypointense on FLAIR/T1
- Isointense to CSF
- Benign, without functional
impact

- Cystic, multiloculated, larger
than 2 mm, with expansile effect

- Hypersignal on T2, hyposignal on
FLAIR/T1

- Isointense to CSF

- Benign, but tumefactive form

Diagnostic Challenges|

The similarity to other lesions, the absence of contrast
enhancement, the unusual location, the need for
clinical correlations and the limitation of standard
sequences lead to a challenging diagnosis.

FIGURE 2: Comparison of typical and atypical presentations of brain
lesions within Virchow-Robin spaces

Abbreviations: CSF, cerebrospinal fluid, FLAIR, fluid-attenuated inversion recovery; T2, T2-weighted imaging; T1,
T1-weighted imaging

Created by the authors using mindthegraph.com

Diagnostic assessment

In the initial evaluation, imaging studies were fundamental for the diagnostic investigation. Magnetic
resonance imaging (MRI) of the brain revealed a multiloculated subcortical cystic lesion with a mild
expansive effect, located in the left frontotemporoparietal operculum. The lesion measured approximately
2.9 x 1.9 x 1.6 cm. Signal characteristics showed T2 hyperintensity, FLAIR/T1 hypointensity, and an absence
of contrast enhancement or diffusion restriction, findings consistent with the hypothesis of ectatic VRS in a
tumefactive presentation (Figure 53). In Figure 3, A (axial T2-weighted) shows hyperintensity, characteristic
of multiloculated cystic lesions compatible with dilated VRS. In B (axial T1-weighted), hypointensity is
observed, suggesting a lesion with cystic or cerebrospinal fluid content, without expansive characteristics.
In C (FLAIR), hypointensity is evident, indicating isointensity to cerebrospinal fluid, consistent with benign
alterations associated with VRS. These findings, combined with a negative serological test for
neurocysticercosis and a normal electroencephalogram (EEG), supported the diagnosis of a benign cystic
lesion, most likely associated with ectatic VRS.
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FIGURE 3: A (axial T2-weighted): Axial image showing hyperintensity
characteristic of multiloculated subcortical cystic lesions; B (axial T1-
weighted): axial image showing hypointensity, suggesting a lesion with
cystic or cerebrospinal fluid content; C (FLAIR): axial image
demonstrating hypointensity, indicating iso-intensity to cerebrospinal
fluid.

Therapeutic interventions

Management involved regular follow-up imaging to monitor lesion stability. The benign nature of the lesion
negated the need for invasive procedures, and conservative management was deemed sufficient.

Differential diagnoses

The diagnostic evaluation considered several hypotheses based on clinical and radiological findings.
Dysembryoplastic neuroepithelial tumor (DNET) was initially suggested due to some partially compatible
radiological features. However, the absence of metabolic alterations on MR spectroscopy and the lack of
contrast enhancement ruled out this possibility. Neurocysticercosis was also considered, particularly due to
the initial presentation and the cystic pattern of the lesion. However, negative serology for cysticercosis,
combined with the absence of typical features such as ring-enhancing cysts, excluded this diagnosis.

A congenital malformation, specifically an anatomical variant of the perivascular spaces, was included as a
diagnostic hypothesis, aligning with the final diagnosis of ectatic VRS. This rare condition exhibited
multiloculated cystic features on MRI, corroborated by imaging findings and the radiological stability
observed during follow-up.

Discussion

The presented case highlights the diagnostic challenges associated with dilated VRS, a condition that,
although generally benign, can mimic neoplastic, infectious, or inflammatory processes. VRS, also known as
perivascular spaces, surround cerebral vessels and play essential roles in fluid exchange between the blood,
cerebrospinal fluid, and the brain interstitium [10,11]. Typically measuring less than 2 mm in diameter,
these spaces can dilate, reaching larger dimensions and becoming macroscopically visible on MRI [12]. Their
atypical and tumefactive presentation, as observed in this case, poses significant diagnostic challenges.
Studies indicate that dilated VRS is associated with various clinical conditions, including small vessel
disease, hypertension, aging, and neuroinflammatory disorders such as multiple sclerosis [13,14]. In multiple
sclerosis patients, for instance, an increased VRS burden has been correlated with inflammatory changes
and possibly with the emergence of contrast-enhancing lesions [11]. However, the clinical significance of
dilated VRS, particularly in atypical presentations, remains widely debated.

In this case, the tumefactive presentation of VRS raised challenging diagnostic questions, requiring the
exclusion of hypotheses such as neural tumors, neurocysticercosis, and congenital malformations. MR
spectroscopy demonstrated normal metabolic patterns, with no elevations in choline or other markers
indicative of malignancy, reinforcing the benign nature of the dilated VRS. Additionally, radiological
findings, including T2 hyperintensity and FLAIR/T1 hypointensity, mimicked processes such as DNET, but
the absence of contrast enhancement and metabolic changes ruled out this possibility [15,16].
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Beyond their role as incidental findings, dilated VRS have been associated with changes in cerebral fluid
dynamics and the glymphatic system, with potential implications for neurodegenerative and inflammatory
conditions. Evidence also suggests a possible link between VRS and systemic inflammatory processes, as
demonstrated by the association between circulating inflammatory markers and MRI-visible VRS [10,17].

The diagnostic process in this case faced significant challenges, particularly in distinguishing between
inflammatory, infectious, and neoplastic processes. These overlapping clinical and radiological features
necessitated a comprehensive approach, integrating advanced imaging modalities. MR spectroscopy was
crucial for ruling out neoplastic and infectious processes by analyzing metabolic patterns.

Conclusions

This case highlights the importance of a systematic, multidisciplinary approach to diagnosing dilated VRS.
In our case, the accurate identification of VRS as a benign etiology avoided unnecessary interventions and
emphasized the role of advanced imaging techniques, such as MR spectroscopy, in confirming the diagnosis.
Additionally, the tumefactive presentation of VRS mimicked neoplastic and infectious lesions, underscoring
the diagnostic challenges associated with these atypical forms. The proposed term "Virchoma" provides a
framework to differentiate such cases. Further research is needed to clarify the clinical significance of
dilated VRS, particularly in atypical presentations, to enhance diagnostic precision and patient care.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Anderson M. Pereira da Silva, Caio Borges S. Guimaraes, Raissa C. Leite Lucio Silva

Acquisition, analysis, or interpretation of data: Anderson M. Pereira da Silva, Vitoria P. Junges, Virna F.
Muniz

Drafting of the manuscript: Anderson M. Pereira da Silva, Vitoria P. Junges, Caio Borges S. Guimaraes,
Virna F. Muniz, Raissa C. Leite Lucio Silva

Critical review of the manuscript for important intellectual content: Anderson M. Pereira da Silva,
Caio Borges S. Guimaraes, Raissa C. Leite Lucio Silva

Supervision: Anderson M. Pereira da Silva, Caio Borges S. Guimaraes, Raissa C. Leite Lucio Silva

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements

The contributions of each author to the case report are as follows: Anderson M. Pereira da Silva
(Corresponding Author) developed the study concept, conducted the clinical analysis, prepared the initial
draft, critically revised the manuscript, and managed the submission and review process. Vitéria P. Junges
contributed to the literature review, analyzed the neurological aspects of the case, and reviewed the
manuscript for accuracy. Virna F. Muniz assisted in the collection and organization of clinical data,
contributed to the discussion, and provided suggestions to improve the manuscript's structure. Raissa C.
Leite Lucio Silva ensured the consistency of clinical data, contributed to the interpretation of clinical
outcomes, and participated in the final manuscript review. Caio Borges S. Guimaraes critically revised the
manuscript from a general medical perspective, validated the references, and helped finalize the text,
ensuring that the conclusions aligned with the article's objectives.

References

1. Capasso R, Negro A, Cirillo S, et al.: Large anterior temporal Virchow-Robin spaces: Evaluating MRI features
over the years—Our experience and literature review. Clinical and Translational Neuroscience. 2020,
4:10.1177/2514183x20905252

2. Gouveia-Freitas K, Bastos-Leite AJ: Perivascular spaces and brain waste clearance systems: relevance for

2025 Pereira da Silva et al. Cureus 17(1): e77445. DOI 10.7759/cureus.77445 50of 6


javascript:void(0)
https://dx.doi.org/10.1177/2514183x20905252
https://dx.doi.org/10.1177/2514183x20905252
https://dx.doi.org/10.1007/s00234-021-02718-7

Cureus

Part of SPRINGER NATURE

15.

16.

17.

neurodegenerative and cerebrovascular pathology. Neuroradiology. 2021, 63:1581-97. 10.1007/s00234-021-
02718-7

Ramaswamy S, Khasiyev F, Gutierrez J: Brain enlarged perivascular spaces as imaging biomarkers of
cerebrovascular disease: a clinical narrative review. ] Am Heart Assoc. 2022, 11:e026601.
10.1161/JAHA.122.026601

Yamamoto EA, Bagley JH, Geltzeiler M, Sanusi OR, Dogan A, Liu JJ, Piantino J: The perivascular space is a
conduit for cerebrospinal fluid flow in humans: A proof-of-principle report. Proc Natl Acad Sci U S A. 2024,
121:2407246121. 10.1073/pnas.2407246121

Adams HH, Schwingenschuh P, van der Lugt A, et al.: P1-270: Determinants of enlarged Virchow-Robin
spaces: the UNIVRSE consortium. Alzheimer's Association . 2014, 10:408. 10.1016/j.jalz.2014.05.510
Bilginer B, Narin F, Hanalioglu S, Oguz KK, Akalan N: Virchow-Robin spaces cyst. Childs Nerv Syst. 2013,
29:2157-62. 10.1007/s00381-013-2240-3

Paoletti M, Muzic SI, Marchetti F, Farina LM, Bastianello S, Pichiecchio A: Differential imaging of atypical
demyelinating lesions of the central nervous system. Radiol Med. 2021, 126:827-42. 10.1007/s11547-021-
01334-y

Gagnier JJ, Kienle G, Altman DG, Moher D, Sox H, Riley D: The CARE guidelines: Consensus-based clinical
case reporting guideline development. Glob Adv Health Med. 2013, 2:38-43. 10.7453/gahmj.2013.008

Riley DS, Barber MS, Kienle GS, et al.: CARE guidelines for case reports: explanation and elaboration
document. J Clin Epidemiol. 2017, 89:218-35. 10.1016/j.jclinepi.2017.04.026

Barisano G, Lynch KM, Sibilia F, Lan H, Shih NC, Sepehrband F, Choupan J: Imaging perivascular space
structure and function using brain MRI. Neuroimage. 2022, 257:119329. 10.1016/j.neuroimage.2022.119329
Ineichen BV, Cananau C, Plattén M, et al.: Dilated Virchow-Robin Spaces are a marker for arterial disease in
multiple sclerosis [PREPRINT]. bioRxiv. 2023, 10.1101/2023.02.24.529871

Kwee RM, Kwee TC: Tumefactive Virchow-Robin spaces. Eur ] Radiol. 2019, 111:21-33.
10.1016/j.ejrad.2018.12.011

Wardlaw JM, Benveniste H, Nedergaard M, et al.: Perivascular spaces in the brain: anatomy, physiology and
pathology. Nat Rev Neurol. 2020, 16:137-53. 10.1038/s41582-020-0312-z

Francis F, Ballerini L, Wardlaw JM: Perivascular spaces and their associations with risk factors, clinical
disorders and neuroimaging features: A systematic review and meta-analysis. Int ] Stroke. 2019, 14:359-71.
10.1177/1747493019830321

Rudie JD, Rauschecker AM, Nabavizadeh SA, Mohan S: Neuroimaging of dilated perivascular spaces: from
benign and pathologic causes to mimics. ] Neuroimaging. 2018, 28:139-49. 10.1111/jon.12493

Lim AT, Chandra RV, Trost NM, McKelvie PA, Stuckey SL: Large anterior temporal Virchow-Robin spaces:
unique MR imaging features. Neuroradiology. 2015, 57:491-9. 10.1007/s00234-015-1491-y

Aribisala BS, Wiseman S, Morris Z, et al.: Circulating inflammatory markers are associated with magnetic
resonance imaging-visible perivascular spaces but not directly with white matter hyperintensities. Stroke.
2014, 45:605-7. 10.1161/STROKEAHA.113.004059

2025 Pereira da Silva et al. Cureus 17(1): €77445. DOI 10.7759/cureus.77445

6 0of 6


https://dx.doi.org/10.1007/s00234-021-02718-7
https://dx.doi.org/10.1161/JAHA.122.026601
https://dx.doi.org/10.1161/JAHA.122.026601
https://dx.doi.org/10.1073/pnas.2407246121
https://dx.doi.org/10.1073/pnas.2407246121
https://dx.doi.org/10.1016/j.jalz.2014.05.510
https://dx.doi.org/10.1016/j.jalz.2014.05.510
https://dx.doi.org/10.1007/s00381-013-2240-3
https://dx.doi.org/10.1007/s00381-013-2240-3
https://dx.doi.org/10.1007/s11547-021-01334-y
https://dx.doi.org/10.1007/s11547-021-01334-y
https://dx.doi.org/10.7453/gahmj.2013.008
https://dx.doi.org/10.7453/gahmj.2013.008
https://dx.doi.org/10.1016/j.jclinepi.2017.04.026
https://dx.doi.org/10.1016/j.jclinepi.2017.04.026
https://dx.doi.org/10.1016/j.neuroimage.2022.119329
https://dx.doi.org/10.1016/j.neuroimage.2022.119329
https://dx.doi.org/10.1101/2023.02.24.529871
https://dx.doi.org/10.1101/2023.02.24.529871
https://dx.doi.org/10.1016/j.ejrad.2018.12.011
https://dx.doi.org/10.1016/j.ejrad.2018.12.011
https://dx.doi.org/10.1038/s41582-020-0312-z
https://dx.doi.org/10.1038/s41582-020-0312-z
https://dx.doi.org/10.1177/1747493019830321
https://dx.doi.org/10.1177/1747493019830321
https://dx.doi.org/10.1111/jon.12493
https://dx.doi.org/10.1111/jon.12493
https://dx.doi.org/10.1007/s00234-015-1491-y
https://dx.doi.org/10.1007/s00234-015-1491-y
https://dx.doi.org/10.1161/STROKEAHA.113.004059
https://dx.doi.org/10.1161/STROKEAHA.113.004059

	Atypical Lesions in Virchow-Robin Spaces: A Case Report
	Abstract
	Introduction
	Case Presentation
	Case report
	Patient information
	FIGURE 1: Clinical timeline of the case report, illustrating key diagnostic and follow-up milestones.

	Clinical presentation
	FIGURE 2: Comparison of typical and atypical presentations of brain lesions within Virchow-Robin spaces

	Diagnostic assessment
	FIGURE 3: A (axial T2-weighted): Axial image showing hyperintensity characteristic of multiloculated subcortical cystic lesions; B (axial T1-weighted): axial image showing hypointensity, suggesting a lesion with cystic or cerebrospinal fluid content; C (FLAIR): axial image demonstrating hypointensity, indicating iso-intensity to cerebrospinal fluid.

	Therapeutic interventions
	Differential diagnoses

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


