DOI:10.4274/tnd.2019.12369
Turk J Neurol 2020;26:49-52

Images in Clinical Neurology / Klinik Görünüm

Chemotherapy-induced Toxic Leukoencephalopathy
Kemoterapi İlişkili Toksik Lökoensefalopati
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Dear Editor,
Leukoencephalopathy is characterized by progressive
structural damage in the white matter, mainly due to myelin
damage. Metabolic, toxic and infectious agents may cause
leukoencephalopathy. Several chemotherapeutic agents, especially
methotrexate and 5-fluorouracil (5-FU), have been shown to be
associated with leukoencephalopathy.
Primary central nervous system (CNS) lymphoma (PCNSL)
is a rare malignancy frequently treated with methotrexate-based
chemotherapy regimens. The chemotherapy regimens used in
the treatment of PCNSL, especially containing methotrexate and
5-FU, are important causes of leukoencephalopathy characterized
by cognitive destruction, gait abnormalities, and urinary
incontinence. In this study, we present a chemotherapy-induced
leukoencephalopathy case that emerged after diffuse large B cell
lymphoma treatment.
A 54-year-old female patient was admitted with symptoms
of memory impairment, weakness in the left side of the body,
and involuntary contractions. The diagnosis of diffuse large
B-cell lymphoma was made with brain imaging (Figure 1)
followed by brain biopsy. The patient underwent a cure of
methotrexate, cytarabine, thiotepa and rituximab (MATRix)
regimen followed by autologous bone marrow transplantation,
and subsequently a second cure MATRix regimen. With
this treatment, neurologic examination and neuroimaging

findings of lymphoma (CNS) showed significant improvement
(Figure 2).
However, in the sixth month of chemotherapy, following
the third cure of MATRix regimen, she developed symptoms of
gait difficulty, memory impairment, inappropriate laughing and
crying, bradykinesia, and tremor in the hands.
Follow-up magnetic resonance imaging (MRI) revealed
bilateral periventricular white matter hyperintensity on T2 and
fluid-attenuated inversion recovery (FLAIR) sequences and brain
volume loss, which was not observed in previous MRI examinations
(Figure 3), and spinal MRI showed no additional pathology. On
neurologic examination, the patient was apathetic and orientation
to place and time was lost. Cranial nerve examination was normal
and there were no signs of meningeal irritation. Deep tendon
reflexes were generalized hypoactive and no pathologic reflex was
detected. There was mild rigidity in the upper extremity with
postural, kinetic, and resting tremor. Cerebrospinal fluid direct
examination, biochemistry, culture, cytology, and flow cytometry
were normal. Also, the patient was checked for John Cunningham
virus (JCV) antibody status, and no antibodies against JCV were
detected. Neuropsychiatric evaluation revealed impaired executive
functions and the Mini Mental Status Test score was 16/30.
In spite of the improvement in the lymphoma involvement
in the CNS after chemotherapy, worsening of the neurologic
examination findings, signal increase in white matter, and
and brain volume loss mainly affecting the white matter in the
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Figure 1. Pre-treatment magnetic resonance imaging revealed diffuse hyperintense lesions in fluid-attenuated inversion recovery sequences (white
arrows) with contrast enhancement (gray arrows) consistent with diffuse large B-cell lymphoma involvement

Figure 2. After one cure MATRix regimen with autologous stem cell transplantation significant improvement was observed in fluid-attenuated inversion
recovery images

MATRix: Methotrexate cytarabine thiotepa and rituximab
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Figure 3. Fluid-attenuated inversion recovery images acquired after the third course of the MATRix regimen show marked hyperintensity (gray arrows) in
the bilateral periventricular and deep white matter, and significant white matter loss in the white matter and secondary ventricular dilatation (white arrows)

MATRix: Methotrexate cytarabine thiotepa and rituximab

absence of other white matter disorders, led to a diagnosis of
leukoencephalopathy secondary to chemotherapy. L-dopa 375
mg/day for extrapyramidal system findings and quetiapine 25
mg/day for affective disorder were recommended. Although the
chemotherapy regimen was terminated, the patient’s neurologic
examination findings did not improve.
Leukoencephalopathy is a condition characterized by
progressive structural damage in the cerebral white matter,
resulting from myelin damage. Metabolic causes, infections,
radiation exposure, toxic agents are among the leading causes
of leukoencephalopathy. Toxic leukoencephalopathy caused
by chemotherapeutic agents is an important issue because the
damage can be reversed if the exposure is discontinued before
the onset of irreversible injury (1). Chemotherapeutic agents
known to cause neurotoxicity include methotrexate, 5-FU,
vincristine, cyclosporine, ifosfamide, fludarabine, and cisplatin
(2). Before hyperintensity occurs in FLAIR images, in the
acute phase, diffusion-weighted images may show focal or
diffuse diffusion restriction, as well as hypointensity regions
in apparent diffusion coefficient sequences. Improvement may
be observed in this period when the drug is discontinued.
However, if abnormalities on conventional MRI develop, such
as T2 and FLAIR hyperintensities, a longer time for recovery is

needed (3). Unfortunately, our patient did not improve despite
discontinuation of chemotherapy.
Acute toxic leukoencephalopathy should be considered in
the differential diagnosis of a patient with recently emerging
neurologic deficits and white matter abnormalities on MRI, in the
presence of a known toxin exposure.
In patients receiving chemotherapy, especially chemotherapy
regimens containing methotrexate, a strong clinical suspicion
for acute toxic leukoencephalopathy should arise in the presence
of new neurologic deficits. Early termination of chemotherapy
regimen may reverse neurologic deficits.
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