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Abstract
Plasmodium falciparum malaria affects millions of people in certain regions of the world, with neurological
involvement and/or cerebral malaria as potential manifestations. Brain magnetic resonance imaging (MRI)
abnormalities have been well-documented in cerebral malaria. However, MRI abnormalities in non-cerebral
malaria, especially in neurologically asymptomatic patients, are not well understood and have been less
frequently reported, especially in non-endemic regions. Additionally, there are no known studies that
observe and analyze the presence and progression of these radiological abnormalities over long periods.

Here, we present the case of a patient with recurrent non-cerebral imported malaria infections spanning two
decades. Despite a normal brain MRI three years prior, the patient was found to have extensive subcortical
white matter fluid-attenuated inversion recovery abnormalities on MRI. This case highlights the possibility
that even neurologically subclinical malaria infections can result in significant, long-standing brain
changes, raising important questions about the pathophysiology of malaria’s effects on the brain, the
potential for cumulative neurological damage over time, and the clinical significance of such findings. In
addition, the significance of the location of these lesions in non-cerebral cases remains unclear, particularly
in terms of their clinical implications and reversibility. Our findings suggest the need for further studies to
evaluate the long-term consequences of malaria infections on the brain, particularly in non-cerebral cases,
and to explore whether these radiological abnormalities are reversible or lead to lasting neurological
impairment.
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Introduction
Malaria infections present a significant healthcare challenge, especially within endemic areas such as sub-
Saharan Africa, South and Southeast Asia, the Middle East, Latin America, and the Western Pacific. The
Centers for Disease Control and Prevention (CDC) and the World Health Organization (WHO) classify
malaria as a life-threatening disease caused by parasites of the genus Plasmodium, transmitted to humans
via infected female Anopheles mosquitoes. The most threatening species are Plasmodium falciparum and
Plasmodium vivax. In 2020, the WHO reported an estimated 241 million malaria cases and 627,000 malaria
deaths globally [1]. The United States is not an endemic area and, therefore, malaria may be less well
understood in the United States. However, 68 cases of imported malaria were reported in the United States
in 2023 [2]. In the context of the United States, imported malaria is defined as malaria that is acquired
outside of the United States, with travel to an endemic region within two years of diagnosis [3].

Uncomplicated malaria is characterized by non-specific findings such as fever, chills, headaches, myalgia,
abdominal pain, diarrhea, and cough [4]. Complicated malaria can present with more severe symptoms and
outcomes, including anemia, respiratory distress, and multi-organ failure, sometimes leading to death.
Neurological manifestations of malaria, often associated with Plasmodium falciparum, include seizures,
psychosis, agitation, altered extrapyramidal signs, cerebellar ataxia, impaired consciousness, and coma [5].
The WHO defines cerebral malaria as a condition where the patient has at least one hour of coma after the
resolution of a seizure or hypoglycemia, with asexual forms of Plasmodium falciparum on peripheral blood
smears, and no better explanation for the coma [6]. It is also defined by a Glasgow Coma Scale (GCS) score
below 11 [7]. Many clinicians would make a diagnosis of cerebral malaria in patients with any neurological
manifestation. The mortality rate of cerebral malaria ranges from 10% to 20%, with some sources citing rates
as high as 30%. Additionally, up to 25% of children with cerebral malaria experience long-term motor,
cognitive, and/or behavioral impairments, with 10% developing epilepsy [6,8].
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Magnetic resonance imaging (MRI) studies in cases of cerebral malaria have shown lesions in various brain
regions, including white matter, the corpus callosum, brainstem, and cerebellum, as well as subcortical
infarcts, cytotoxic edema, and diffuse micro-hemorrhagic changes in the corpus callosum, basal ganglia, and
both superficial and deep white matter [4,9,10]. Few studies have reported MRI findings in non-cerebral
malaria [11]. The clinical significance of abnormal MRI brain findings in non-cerebral malaria is not well
understood. Additionally, there is no known study that tracks MRI abnormalities over long periods in cases
of non-cerebral malaria, especially among cases of imported malaria.

Case Presentation
A 50-year-old man presented to the Emergency Department (ED) in 2024 with fever, malaise, and severe
headaches for three to four days, following his return from Jamaica two weeks prior. He reported that these
symptoms felt very similar to his previous malaria infection. He had a confirmed non-cerebral malaria
infection in 2006, during which he had no neurological manifestations. He had no other significant past
medical history. The patient, a businessman, traveled frequently between Los Angeles and Jamaica. In 2021,
he had an ED visit for headaches, during which a brain MRI was negative (Figure 1).

FIGURE 1: Normal fluid-attenuated inversion recovery sequence of
brain magnetic resonance imaging in 2021 (three years prior).

Upon examination in the ED, the patient was alert, oriented, coherent, and cooperative, with a GCS score of
15. He had a fever of 38.5°C, but other vital signs were within normal limits. The patient exhibited mild
meningismus and photophobia. His cranial nerves were intact, and he had normal tone, bulk, strength,
sensation, and cerebellar function. His gait was normal. MRI of the brain revealed no diffusion-weighted
imaging (DWI) abnormalities but showed significant subcortical white matter lesions on the fluid-
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attenuated inversion recovery (FLAIR) sequence (Figures 2-4). There was no T1 signal abnormality, and
contrast was not administered.

FIGURE 2: Magnetic resonance imaging fluid-attenuated inversion
recovery sequence showing periventricular white matter lesions and
deep white matter lesions at the level of the lateral ventricles. They are
punctate, bilateral, and diffuse.
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FIGURE 3: Magnetic resonance imaging fluid-attenuated inversion
recovery sequence showing bilateral, diffuse, and punctate
periventricular and deep white matter lesions right above the lateral
ventricles.
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FIGURE 4: Magnetic resonance imaging fluid-attenuated inversion
recovery sequence showing more diffuse white matter lesions.

Laboratory results showed white blood cell (WBC) counts between 3,700 and 4,900/µL and platelet counts as
low as 58,000/µL, which improved to 119,000/µL. Electrolytes, renal function, and liver function tests
remained normal throughout admission. Cerebrospinal fluid analysis revealed 5 WBCs/mm³, 32 mg/dL of
protein, and normal myelin basic protein levels at 2.34 ng/mL. Treatment was initiated with atovaquone-
proguanil (250 mg-100 mg, four tablets daily). Plasmodium falciparum was detected on malarial stains for
three days. Parasitemia was 0.2% on day one, <0.1% on day three, and undetectable by day four (Table 1).
The patient’s headaches, fever, and malaise resolved rapidly within the first three days of treatment. His
neurological examination remained non-focal and unremarkable. He was discharged after six days in the
hospital. At a six-week post-discharge follow-up via phone, the patient was asymptomatic and had resumed
work. However, he declined a repeat MRI.
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Test Laboratory value Reference range

Serum WBC 3,700–4,900 /µL 5,000–11,000 /µL

Platelet 58,000–119,000/µL 140,000–400,000 /µL

CSF WBC 5 WBC/mm3 0–5 WBC/mm3

CSF protein 32 mg/dL 15–45 mg/dL

CSF myelin basic protein 2.34 ng/mL <4 ng/mL

Plasmodium falciparum day one 0.2% 0

Plasmodium falciparum day three <0.1% 0

Plasmodium falciparum day four 0 0

TABLE 1: Pertinent laboratory results.
CSF: cerebrospinal fluid; WBC: white blood cell

Discussion
Cerebral malaria has been associated with brain MRI lesions in various regions of the brain. However,
studies have also documented brain lesions in patients with non-cerebral malaria, even in the absence of
neurological symptoms. Several reports have highlighted the corpus callosum, particularly the splenium, as
a common site of lesions in both non-cerebral [9,11-14] and cerebral malaria cases [9,10,14]. However, this
location is more frequently spotted in cases of cerebral malaria [12]. One study examining patients with both
uncomplicated and severe non-cerebral malaria reported a variety of MRI abnormalities, with the basal
ganglia being a common region affected in adults [15]. The basal ganglia may be particularly vulnerable due
to its high metabolic demand and limited collateral blood supply, making it more susceptible to hypoxia
[16]. In other cases, reductions in apparent diffusion coefficient in the basal ganglia have been observed in
cerebral malaria, paralleling findings seen in global hypoxic-ischemic injury [17]. These studies suggest that
hypoxic injury to the brain may be a key mechanism underlying MRI abnormalities in malaria, regardless of
whether clinical manifestations are present.

In some cases, there have been reports of complete resolution of brain lesions on MRI, despite lingering
long-term neurocognitive deficits. For example, one case of cerebral malaria with a positive Plasmodium
falciparum stain presented with confusion. An MRI on day four revealed diffusion restriction in the white
matter and corpus callosum. By day 21, the diffusion restriction had completely resolved on MRI, with
improvement in symptoms, but with persistent long-term neurocognitive deficits [18].

In the previous example, the white matter and corpus callosum lesions reversed, yet long-term cognitive and
neurological effects remained. While reversible splenial lesions have been reported in both cerebral and
non-cerebral malaria, there are no reports citing the reversibility of lesions in the deep white matter [13,14].
Another study found that splenial lesions reversed after 36 days, though without clinical improvement [14].
In cases of non-cerebral malaria, cytotoxic edema on MRI has been shown to reverse within 72 hours in
some patients [15]. These findings suggest that neurological symptoms can occur in malaria patients
without visible MRI lesions, while MRI lesions can also exist without accompanying neurological symptoms.

The pathology of cerebral malaria is often attributed to sequestered red blood cells adhering to the
endothelium of cerebral microvasculature, which can impair blood flow and lead to hypoxic injury [19].
Additional mechanisms may include endothelial cell hypertrophy, fibrin necrosis, microvascular thrombosis,
myelin loss, and blood-brain barrier leakage [20]. Brain MRI abnormalities in cerebral malaria may also be
related to multi-organ failure, rather than cerebral malaria alone [21]. Cytotoxic edema, resulting from
hypoxia due to compromised brain microcirculation in severe malaria, can be observed in both complicated
non-cerebral and cerebral malaria [6]. Cytotoxic edema often develops initially in hypoxia-sensitive regions,
followed by vasogenic edema during the subacute stage. Depending on the severity of the cytotoxic edema, it
may either reverse completely or progress to vasogenic edema [18].

Post-malaria neurological syndrome (PMNS) should be considered in patients who develop neurological
symptoms within two months of recovery from acute malaria, where blood smears are negative for malaria
parasites and other etiologies have been ruled out. Although the exact mechanism of PMNS is unclear, one
proposed explanation is molecular mimicry, where antibodies generated against the malaria parasite cross-
react with autoantigens, leading to neurological symptoms [22-24]. Another theory suggests structural brain
damage resulting from a recent malaria infection [23] but most evidence supports an immunological process
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as the primary mechanism behind PMNS [25].

Patients with PMNS often show non-specific changes on brain imaging, affecting both gray and white
matter. In 43% of PMNS cases, MRI findings include non-specific hyperintensities, sometimes with
enhancement, in subcortical and periventricular areas, the internal capsule, corpus callosum, thalamus,
brainstem, and cerebellum [23,24].

A case study of a patient who had contracted malaria two months earlier while in Ghana presented with a
seizure in Qatar. Although the patient had no other neurological symptoms, brain imaging (CT and MRI)
revealed vasogenic edema in the white matter of the left frontal and right posterior parasagittal regions,
suggesting PMNS [20]. In another case of PMNS following uncomplicated malaria, the patient later
experienced seizures and MRI findings showed T2 FLAIR hyperintensities in the frontal and occipital lobes.
The patient had no other neurological deficits, and after treatment, symptoms resolved. At the time of the
follow-up MRI, the brain imaging appeared normal [26].

The clinical significance of MRI brain lesions in both cerebral and non-neurologically significant malaria
remains uncertain. Are these lesions clinically significant, and, if so, why are they present in some patients
and not others? Could factors such as repeated infections or post-infection immunological responses
contribute to the development of these lesions?

Our patient, who had a history of non-cerebral malaria with no neurological manifestations in 2006,
presented in 2024 with MRI findings of white matter lesions on FLAIR, despite having a normal brain MRI in
2021. Given the patient’s frequent travel, it is possible that additional malaria episodes occurred between
2006 and 2024, contributing to these FLAIR abnormalities. Alternatively, these lesions may have developed
over time as a result of the 2006 infection or multiple exposures to malaria. These findings could be directly
related to the malaria infection itself or could represent a post-infection immunological response, such as
PMNS, or a combination of both. Of course, it is also possible that these MRI abnormalities could be due to
non-malaria-related causes, though this remains uncertain.

As the patient declined further imaging, we cannot determine whether these lesions are permanent or
reversible. Most of the existing literature captures cases of non-cerebral and non-neurological malaria at a
single point in time or over the short term, with very few studies following patients with long-term imaging.
Future studies should focus on long-term follow-up with serial MRIs in patients with both cerebral and non-
cerebral malaria to better understand how Plasmodium falciparum affects the brain and determine how much
time and insult it takes for clinical symptoms to manifest, if ever. Such long-term studies could also provide
insights into whether and when brain lesions from malaria are reversible or irreversible, and whether the
reversibility of these lesions correlates with clinical improvement.

Conclusions
This case highlights the potential for significant brain MRI abnormalities in patients with recurrent non-
cerebral malaria, even in the absence of neurological symptoms. The development of extensive FLAIR white
matter lesions on MRI, despite a normal scan just three years prior, raises important questions about the
long-term effects of repeated malaria infections. While the exact mechanism behind these findings remains
unclear, the possibility of malaria exposure(s) leading to delayed or cumulative neurological insult should be
further investigated. Additionally, the role of post-infection immunological responses, such as PMNS,
warrants further exploration in cases with similar imaging abnormalities.

Future studies focusing on long-term follow-up with serial brain MRIs, both in patients with and without
clinical neurological manifestations, can be important in understanding the pathophysiology of malaria-
induced brain lesions. Such research could provide valuable insights into whether these MRI findings
correlate with clinical outcomes and whether they are reversible over time.

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:  Antonio K. Liu, Daniela S. Rico, Suman Radhakrishna

Acquisition, analysis, or interpretation of data:  Antonio K. Liu, Aengela Jihyoun Kim, Yael Zoken

Drafting of the manuscript:  Antonio K. Liu, Daniela S. Rico, Yael Zoken

Critical review of the manuscript for important intellectual content:  Antonio K. Liu, Aengela Jihyoun
Kim, Suman Radhakrishna

 

2024 Rico et al. Cureus 16(12): e76416. DOI 10.7759/cureus.76416 7 of 9

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Supervision:  Antonio K. Liu, Suman Radhakrishna

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.

References
1. Poespoprodjo JR, Douglas NM, Ansong D, Kho S, Anstey NM: Malaria. Lancet. 2023, 402:2328-45.

10.1016/S0140-6736(23)01249-7
2. Mitchell CL, Kennar A, Vasquez Y, et al.: Notes from the field: increases in imported malaria cases - three

southern U.S. border jurisdictions, 2023. MMWR Morb Mortal Wkly Rep. 2024, 73:417-9.
10.15585/mmwr.mm7318a2

3. Centers for Disease Control and Prevention. Malaria surveillance & case investigation best practices:
simplified malaria case definitions. (2024). Accessed: December 9, 2024:
https://www.cdc.gov/malaria/php/surveillance/case-definitions.html.

4. Beltagi AE, Elsotouhy A, Al-Warqi A, Aker L, Ahmed M: Imaging features of fulminant cerebral malaria: a
case report. Radiol Case Rep. 2023, 18:3642-7. 10.1016/j.radcr.2023.06.066

5. Mishra SK, Newton CR: Diagnosis and management of the neurological complications of falciparum
malaria. Nat Rev Neurol. 2009, 5:189-98. 10.1038/nrneurol.2009.23

6. Idro R, Marsh K, John CC, Newton CR: Cerebral malaria: mechanisms of brain injury and strategies for
improved neurocognitive outcome. Pediatr Res. 2010, 68:267-74. 10.1203/PDR.0b013e3181eee738

7. Bouchaud O, Bruneel F, Caumes E, et al.: Management and prevention of imported malaria. 2018 update of
the 2007 French clinical guidelines. Med Mal Infect. 2020, 50:161-93. 10.1016/j.medmal.2019.10.009

8. Hora R, Kapoor P, Thind KK, Mishra PC: Cerebral malaria--clinical manifestations and pathogenesis . Metab
Brain Dis. 2016, 31:225-37. 10.1007/s11011-015-9787-5

9. Yadav P, Sharma R, Kumar S, Kumar U: Magnetic resonance features of cerebral malaria . Acta Radiol. 2008,
49:566-9. 10.1080/02841850802020476

10. Rasalkar DD, Paunipagar BK, Sanghvi D, Sonawane BD, Loniker P: Magnetic resonance imaging in cerebral
malaria: a report of four cases. Br J Radiol. 2011, 84:380-5. 10.1259/bjr/85759874

11. Mohanty S, Sahu PK, Pattnaik R, et al.: Evidence of brain alterations in noncerebral falciparum malaria . Clin
Infect Dis. 2022, 75:11-8. 10.1093/cid/ciab907

12. Frölich AM, Tober-Lau P, Schönfeld M, et al.: Brain magnetic resonance imaging in imported malaria . Malar
J. 2019, 18:74. 10.1186/s12936-019-2713-2

13. Laothamatas J, Sammet CL, Golay X, et al.: Transient lesion in the splenium of the corpus callosum in acute
uncomplicated falciparum malaria. Am J Trop Med Hyg. 2014, 90:1117-23. 10.4269/ajtmh.13-0665

14. Hantson P, Hernalsteen D, Cosnard G: Reversible splenial lesion syndrome in cerebral malaria. J
Neuroradiol. 2010, 37:243-6. 10.1016/j.neurad.2009.12.005

15. Maude RJ, Barkhof F, Hassan MU, et al.: Magnetic resonance imaging of the brain in adults with severe
falciparum malaria. Malar J. 2014, 13:177. 10.1186/1475-2875-13-177

16. Wassmer SC, Taylor TE, Rathod PK, et al.: Investigating the pathogenesis of severe malaria: a
multidisciplinary and cross-geographical approach. Am J Trop Med Hyg. 2015, 93:42-56. 10.4269/ajtmh.14-
0841

17. Muttikkal TJ, Wintermark M: MRI patterns of global hypoxic-ischemic injury in adults . J Neuroradiol. 2013,
40:164-71. 10.1016/j.neurad.2012.08.002

18. Coughlan C, Jäger HR, Brealey D, et al.: Adult cerebral malaria: acute and subacute imaging findings, long-
term clinical consequences. Clin Infect Dis. 2024, 78:457-60. 10.1093/cid/ciad651

19. White NJ, Turner GD, Day NP, Dondorp AM: Lethal malaria: Marchiafava and Bignami were right . J Infect
Dis. 2013, 208:192-8. 10.1093/infdis/jit116

20. Alawad MJ, Almayoof M, Al Bozom A, Alkhidir T, Emam SS, Farfar K: Post-malaria neurological syndrome
(PMNS): a rare case report with brain biopsy findings. BMC Infect Dis. 2023, 23:886. 10.1186/s12879-023-
08704-z

21. Mohanty S, Taylor TE, Kampondeni S, et al.: Magnetic resonance imaging during life: the key to unlock
cerebral malaria pathogenesis?. Malar J. 2014, 13:276. 10.1186/1475-2875-13-276

22. Schnorf H, Diserens K, Schnyder H, Chofflon M, Loutan L, Chaves V, Landis T: Corticosteroid-responsive
postmalaria encephalopathy characterized by motor aphasia, myoclonus, and postural tremor. Arch Neurol.
1998, 55:417-20. 10.1001/archneur.55.3.417

23. Yadava SK, Laleker A, Fazili T: Post-malaria neurological syndrome: a rare neurological complication of
malaria. Infection. 2019, 47:183-93. 10.1007/s15010-019-01267-9

24. Tamzali Y, Demeret S, Haddad E, Guillot H, Caumes E, Jauréguiberry S: Post-malaria neurological
syndrome: four cases, review of the literature and clarification of the nosological framework. Malar J. 2018,
17:387. 10.1186/s12936-018-2542-8

25. Panda PK, Sharawat IK, Panda PK: Case report: an adolescent girl with isolated neuropsychiatric features
and apparent post-malaria neurological syndrome. Am J Trop Med Hyg. 2020, 102:1030-2.
10.4269/ajtmh.19-0791

26. Bellazreg F, Slama D, Lasfar NB, et al.: Neurological manifestations following cured malaria: don't forget

 

2024 Rico et al. Cureus 16(12): e76416. DOI 10.7759/cureus.76416 8 of 9

https://dx.doi.org/10.1016/S0140-6736(23)01249-7
https://dx.doi.org/10.1016/S0140-6736(23)01249-7
https://dx.doi.org/10.15585/mmwr.mm7318a2
https://dx.doi.org/10.15585/mmwr.mm7318a2
https://www.cdc.gov/malaria/php/surveillance/case-definitions.html
https://www.cdc.gov/malaria/php/surveillance/case-definitions.html
https://dx.doi.org/10.1016/j.radcr.2023.06.066
https://dx.doi.org/10.1016/j.radcr.2023.06.066
https://dx.doi.org/10.1038/nrneurol.2009.23
https://dx.doi.org/10.1038/nrneurol.2009.23
https://dx.doi.org/10.1203/PDR.0b013e3181eee738
https://dx.doi.org/10.1203/PDR.0b013e3181eee738
https://dx.doi.org/10.1016/j.medmal.2019.10.009
https://dx.doi.org/10.1016/j.medmal.2019.10.009
https://dx.doi.org/10.1007/s11011-015-9787-5
https://dx.doi.org/10.1007/s11011-015-9787-5
https://dx.doi.org/10.1080/02841850802020476
https://dx.doi.org/10.1080/02841850802020476
https://dx.doi.org/10.1259/bjr/85759874
https://dx.doi.org/10.1259/bjr/85759874
https://dx.doi.org/10.1093/cid/ciab907
https://dx.doi.org/10.1093/cid/ciab907
https://dx.doi.org/10.1186/s12936-019-2713-2
https://dx.doi.org/10.1186/s12936-019-2713-2
https://dx.doi.org/10.4269/ajtmh.13-0665
https://dx.doi.org/10.4269/ajtmh.13-0665
https://dx.doi.org/10.1016/j.neurad.2009.12.005
https://dx.doi.org/10.1016/j.neurad.2009.12.005
https://dx.doi.org/10.1186/1475-2875-13-177
https://dx.doi.org/10.1186/1475-2875-13-177
https://dx.doi.org/10.4269/ajtmh.14-0841
https://dx.doi.org/10.4269/ajtmh.14-0841
https://dx.doi.org/10.1016/j.neurad.2012.08.002
https://dx.doi.org/10.1016/j.neurad.2012.08.002
https://dx.doi.org/10.1093/cid/ciad651
https://dx.doi.org/10.1093/cid/ciad651
https://dx.doi.org/10.1093/infdis/jit116
https://dx.doi.org/10.1093/infdis/jit116
https://dx.doi.org/10.1186/s12879-023-08704-z
https://dx.doi.org/10.1186/s12879-023-08704-z
https://dx.doi.org/10.1186/1475-2875-13-276
https://dx.doi.org/10.1186/1475-2875-13-276
https://dx.doi.org/10.1001/archneur.55.3.417
https://dx.doi.org/10.1001/archneur.55.3.417
https://dx.doi.org/10.1007/s15010-019-01267-9
https://dx.doi.org/10.1007/s15010-019-01267-9
https://dx.doi.org/10.1186/s12936-018-2542-8
https://dx.doi.org/10.1186/s12936-018-2542-8
https://dx.doi.org/10.4269/ajtmh.19-0791
https://dx.doi.org/10.4269/ajtmh.19-0791
https://dx.doi.org/10.4314/ahs.v21i1.35


post-malaria neurological syndrome. Afr Health Sci. 2021, 21:273-6. 10.4314/ahs.v21i1.35

 

2024 Rico et al. Cureus 16(12): e76416. DOI 10.7759/cureus.76416 9 of 9

https://dx.doi.org/10.4314/ahs.v21i1.35

	Delayed-Onset White Matter Lesions on Brain MRI in Recurrent Non-cerebral Plasmodium falciparum Imported Malaria Without Neurological Symptoms
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Normal fluid-attenuated inversion recovery sequence of brain magnetic resonance imaging in 2021 (three years prior).
	FIGURE 2: Magnetic resonance imaging fluid-attenuated inversion recovery sequence showing periventricular white matter lesions and deep white matter lesions at the level of the lateral ventricles. They are punctate, bilateral, and diffuse.
	FIGURE 3: Magnetic resonance imaging fluid-attenuated inversion recovery sequence showing bilateral, diffuse, and punctate periventricular and deep white matter lesions right above the lateral ventricles.
	FIGURE 4: Magnetic resonance imaging fluid-attenuated inversion recovery sequence showing more diffuse white matter lesions.
	TABLE 1: Pertinent laboratory results.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


