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Abstract

White matter hyperintensities (WMH) on brain MRI were met in some clinical settings. There are many differential diagnoses for
white matter lesions on MRI. The most common causes include demyelinating, infectious, inflammatory, metabolic, deficiency, vascu-
lar and neoplastic disorders, which create confusing challenge in diagnosis. The list of conditions causing WMH on MRI is exhaustive,

and thus we need to discuss in compendious manner.

The purpose of this review is to make an algorithmic approach to consider essential disorders presenting as white matter hyper-

intensities on MRI.

Distinguishing parameters such as pattern of lesion, location and enhancement features should take into account to assist in
diagnosis. The distribution and appearance of the MRI lesions most often suggest the correct diagnosis. We therefore categorized
these disorders based on following items: 1. Patchy or diffuse lesions II. Predominant region of brain involvement IIl. Symmetric or

asymmetric distribution IV. Enhancing or non-enhancing.

These algorithms could lead us to more accurate and rapid access to diagnosis of main diseases at clinic.
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Introduction

Leukoencephalopathies comprise all disorders that affect exclusively the white matter of the brain [1]. Magnetic resonance imaging
(MRI) in leukoencephalopathies manifest as white matter hyperintensities (WMH) on T2-weighted MRI scans or fluid attenuated inver-
sion recovery (FLAIR) [2,3]. WMH could be adult onset or present in infancy or childhood. If it is inherited it is called leukodystrophy
which is the progressive destruction or loss of previously acquired myelin mainly with a metabolic origin. WMH can be a consequence of
vascular, inflammatory, demyelinating or neoplastic disorder [4-6]. The list of different pathologies causing WMH on imaging is exhaus-
tive. The related clinical findings are sometimes non-specific and might overlap as well [4]. The diagnostic workup can be complicated,

expensive and sometimes inconclusive.

MRI has allowed new understandings and classifications of leukodystrophies that have significantly enhanced our diagnostic abil-
ity in clinical setting. The distinctive features of WMH on MRI can help narrow differential diagnosis [7,8]. The location of lesions in
different regions of brain, whether they are symmetric or asymmetric, enhancing or non-enhancing, confluent, isolated or multifocal can

all be of high diagnostic value.

MRI pattern recognition can facilitate differentiating underlying pathologies in diagnostic assessments [3,4]. The purpose of this study
is provide an algorithmic approach to WMH findings on MRI with a focus on lesions’ locations, patterns and enhancement features to as-
sist in clinical diagnostic setting.
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Proposed algorithms

For the proposed algorithmic approach, we first categorized WMH as diffuse or multifocal, which were further subcategorized into
symmetric or asymmetric pattern and enhancing or non-enhancing ones (Algorithm 1 and 2). The second and third algorithms will

further subcategorize multifocal or diffuse lesional pattern into symmetric or asymmetric pattern and enhancing or non-enhancing ones

respectively. Another approach would be based on brain region involvement as demonstrated in algorithm 3 and 4.

Algorithm 1: Multifocal or diffuse lesions are categorized into symmetric or asymmetric and further

subcategorized into enhancing or non-enhancing lesions.

Algorithm 2: Sub categorization of multifocal lesions into symmetrical, asymmetrical and further into enhancing and non-enhancing.
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Algorithm 3: Subcategorization of diffuse lesions into symmetrical, asymmetrical and further into enhancing and non-enhancing.

Algorithm 4: White matter lesional categorization based on brain region involvements.
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Discussion

In this article, we summarized and suggest algorithmic approach for adult onset white matter hyperintensities on brain MRI to fa-
cilitate clinical diagnosis based on MRI findings in details. These algorithms consider predominant localization of lesions, the pattern
of distribution, whether these lesions are symmetrical or asymmetrical, enhanced or non-enhanced. This algorithmic approach would
help in narrowing the differential diagnosis in clinical setting faster, however the clinical correlation would be necessary. An algorithmic
approach has been previously proposed for white matter disorders in children [2]. In addition to their algorithm, we considered other

lesioned features, whether the pattern of distribution is symmetrical or asymmetrical and if they are enhancing or non-enhancing.

Imaging of the nervous system provides strong clues and guidelines for clinical diagnosis. In addition, clinical correlation of WMH on
MRI would be necessary for an accurate diagnosis. These algorithms could facilitate fast and more accurate diagnosis in white matter

disorders in clinical setting.
Conclusion

White matter diseases represents a wide area in neurology due to misdiagnosis. In white matter disease clinical findings and their
correlation to MRI lesions pattern are the best way to decision making in diagnosis. Our aim is to demonstrate an algorithmic approach in

imaging findings that provide us clues for better, faster and specific diagnosis that could reduce unnecessary evaluations.

Bibliography

1. Pandit L. “Differential diagnosis of white matter diseases in the tropics: An overview”. Annals of Indian Academy of Neurology 12.1
(2009): 12-21.

2. Schiffmann R and Van Der Knaap MS. “Invited article: an MRI-based approach to the diagnosis of white matter disorders”. Neurology
72.8 (2009): 750-759.

3. Van Der Knaap MS,, et al. “Defining and categorizing leukoencephalopathies of unknown origin: MR imaging approach”. Radiology
213(1999):121-133.

4. RM Ahmed, et al. “A practical approach to diagnosing adult onset leukodystrophies”. Journal of Neurology, Neurosurgery, and Psychia-
try 85 (2014): 770-781.

5.  Van Der Knaap MS,, et al. “Pattern recognition in magnetic resonance imaging of white matter disorders in children and young
adults”. Neuroradiology 33 (1991): 478-493.

6. DaRocha A, et al “Modern techniques of magnetic resonance in the evaluation of primary central nervous system lymphoma: con-
tributions to the diagnosis and differential diagnosis”. Revista Brasileira de Hematologia e Hemoterapia 38.1 (2016): 44-54.

7. AJ] Barkovich. “Magnetic resonance techniques in the assessment of myelin and myelination”. Journal of Inherited Metabolic Disease
3(2005): 311-343.

8. Koikkalainen]., et al “Differential diagnosis of neurodegenerative diseases using structural MRI data”. NeuroImage Clinical 11 (2016):
435-449.

Volume 13 Issue 1 January 2021
©All rights reserved by Mehdi Maghbooli., et al.

Citation: Mehdi Maghbooli., et al. “Concise Algorithmic Approach to White Matter Lesions on Adult Brain MRI". EC Neurology 13.1 (2021):
48-51.


https://pubmed.ncbi.nlm.nih.gov/20151003/
https://pubmed.ncbi.nlm.nih.gov/20151003/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2677542/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2677542/
https://pubmed.ncbi.nlm.nih.gov/10540652/
https://pubmed.ncbi.nlm.nih.gov/10540652/
https://jnnp.bmj.com/content/85/7/770
https://jnnp.bmj.com/content/85/7/770
https://pubmed.ncbi.nlm.nih.gov/1780048/
https://pubmed.ncbi.nlm.nih.gov/1780048/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4786762/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4786762/
https://pubmed.ncbi.nlm.nih.gov/15868466/
https://pubmed.ncbi.nlm.nih.gov/15868466/
https://pubmed.ncbi.nlm.nih.gov/27104138/
https://pubmed.ncbi.nlm.nih.gov/27104138/

