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Introduction

Mucositis, diarrhea, and myelosuppression are the main
toxicities of bolus dosing, while hand-foot syndrome and
mucositis are the toxicities seen with longer infusions.1

Acute cerebellar syndrome characterized by ataxia, slurred
speech, and nystagmus is the commonest neurotoxicity seen
with 5-fluorouracil (5FU). Other reported neurological com-
plication of 5FU is cognitive impairment.2 The incidence of
5FU-related encephalopathy was 5.7% in a recent retrospec-
tive study.3 With 5FU being one of the commonest drugs
used in solid tumors, the odds of encountering a rare
Complication like leukoencephalopathy are still high. Our
case series elucidates the course of this complication in two
patients and their management.

Case 1

A 41-year-old woman without any comorbidities under-
went radical left hemicolectomy for adenocarcinoma of the
transverse colon. Histopathology showed a pT3N1 disease.
The first cycle of adjuvant chemotherapy, modified 5FUþ
leucovorinþ oxaliplatin (mFOLFOX 6) regimen, was

started. After 36 hours of infusion, she developed an
episode of generalized tonic–clonic seizure. Arterial blood
gas (ABG) analysis showed a lactate level of 6.8mmol/L.
Other metabolic parameters including renal and liver
function tests, blood glucose, and carbon dioxide levels
were normal. Diffusion-weighted (DW) sequences of mag-
netic resonance imaging (MRI) of the brain showed an
inverted V-shaped hyperintense lesions in the splenium of
the corpus callosum and bilateral centrum semiovale, with
corresponding hypointensities on apparent diffusion coef-
ficient (ADC) sequence images (►Fig. 1A), suggestive of
acute toxic leukoencephalopathy. No corresponding abnor-
mality was found on T2-weighted (T2W) sequences
(►Fig. 1B). 5FU infusion was stopped and she was treated
with levetiracetam. She recovered completely without any
neurological deficit and serum lactate level was normal at
the time of discharge. Dihydropyrimidine dehydrogenase
(DPD) mutation was negative by polymerase chain reac-
tion (PCR). 5FU was discontinued permanently and she did
not have recurrence of symptoms on follow-up after
3 months. She completed further adjuvant chemotherapy
as capecitabine plus oxaliplatin (CapOx) and continues to
be disease free.
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Abstract 5-fluorouracil (5FU) forms an important component of chemotherapy regimens used in
various gastrointestinal (GI) adenocarcinomas and head and neck squamous cell
carcinomas. Leukoencephalopathy is a rare adverse effect of 5FU, mediated by
hyperammonemia and hyperlactatemia. We report cases of two patients with GI
adenocarcinomas who developed neurological symptoms while on 5FU infusion. The
neuroimaging and biochemical parameters were suggestive of toxic leukoencephal-
opathy. They were managed with cessation of the drug and short-term antiepileptic
therapy. We also discuss the pathophysiology of this adverse effect and its
management.

article published online
September 27, 2024

DOI https://doi.org/
10.1055/s-0044-1779488.
ISSN 0971-5851.

© 2024. The Author(s).
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution License, permitting unrestricted use,

distribution, and reproduction so long as the original work is properly cited.

(https://creativecommons.org/licenses/by/4.0/)

Thieme Medical and Scientific Publishers Pvt. Ltd., A-12, 2nd Floor,
Sector 2, Noida-201301 UP, India

Case Report with Review of Literature
THIEME

546

Article published online: 2024-09-27

mailto:supreeth22@gamil.com
https://doi.org/10.1055/s-0044-1779488
https://doi.org/10.1055/s-0044-1779488


Case 2

A 36-year-old woman without any comorbidities was diag-
nosed with metastatic adenocarcinoma of the stomach and

was started on mFOLFOX 6 regimen. After 40 hours of infu-
sion, she developed acute onset tremors in the left upper
limb. Neurological examination was normal except for the
tremors. 5FU infusion was stopped. Her blood lactate level
was 3.8mmol/L and ammonia was 156 mcg/dL. Other meta-
bolic parameters were normal. MRI of the brain showed
inverted V-shaped hyperintense lesions in the corpus
callosum and bilateral centrum semiovale on DW images,
with corresponding hypointensity on ADC and subtle hyper-
intensity on T2W images (►Fig. 2). Tremors resolved spon-
taneously after stopping 5FU. DPD mutation test by PCR was
negative. She was started on CapOx regimen subsequently,
which she is tolerating well without any recurrence of
neurological symptoms.

Discussion

Themetabolism of 5FU is mediated by DPD.4 Ammonia is the
end product of 5FU metabolism. When a high dose of 5FU is
administered, a proportion of 5FU is metabolized to fluo-
roacetate. Fluoroacetate inhibits the Krebs cycle resulting in
adenosine triphosphate (ATP) deficiency. ATP-dependent
urea cycle is responsible for metabolism of ammonia to an
excretable form of urea. Lack of ATP results in increased
blood ammonia. On the other hand, inhibition of the Krebs
cycle results in increased conversion of pyruvate, an end
product of glycolysis, into lactate, which is mediated by
lactate dehydrogenase. Hyperammonemia and hyperlacta-
temia lead to leukoencephalopathy.3

DPD deficiency is usually associated with severe 5FU-
related toxicities like mucositis, diarrhea, myelosuppression,
and hand-foot syndrome.4 Contrary to this, previous case
series reported that 5FU leukoencephalopathy is unrelated
to DPD deficiency.5 This is also evident in our patients, both of
whom did not have DPD deficiency. It is noteworthy that our
patients did not suffer from any of the common 5FU toxicities,
similar to the patients described in the retrospective series by
Yeh and Cheng.3 This shows that leukoencephalopathy is due
to the end products of 5FUmetabolism, rather than 5FU itself.

Fig. 1 (A) Diffusion-weighted (DW) sequence showing inverted
hyperintensities in the corpus callosum and bilateral subcortical regions
(white arrow) with corresponding hypointensities on apparent
diffusion coefficient (ADC) sequences (blue arrows). (B) T2-weighted (T2W)
sequences not showing any corresponding abnormality.

Fig. 2 Diffusion-weighted (DW) sequence showing inverted hyperintensities in the corpus callosum and bilateral subcortical regions (white
arrow) with corresponding hypointensities on apparent diffusion coefficient sequences (blue arrows) and subtle hyperintensity in the
corpus callosum on T2-weighted (T2W) sequence (red arrow).
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A wide spectrum of clinical manifestations varying from
slurred speech and focal seizures to cognitive impairment
and generalized tonic–clonic seizures has been reported.3,5–7

One of our patients had upper limb tremors as the sole
manifestation. Symptoms are completely reversible once the
drug is stopped.3

MRIof thebrainwithDWandADC sequences is the imaging
of choice to diagnose toxic leukoencephalopathy.8 Hyperin-
tensities involving the corpus callosum and deepwhitematter
onDWandT2W sequences are the typical findings onMRI.9 In
early phases, T2W sequencesmight show faint hyperintensity
with corresponding marked hyperintensity in DW sequen-
ces.10 This could be the reason why T2W sequences did not
show any abnormality in one of our patients.

In a case series by Jose et al, all five patients safely
continued capecitabine-based chemotherapy as an alterna-
tive to 5FU.5 Our patients also did not develop any neurolog-
ical symptoms due to capecitabine. This suggests that
capecitabine might be a good alternative to those who
develop 5FU-induced leukoencephalopathy. However, there
are reports of capecitabine-induced leukoencephalopathy as
well.11,12 The literature showed only two case reports of
leukoencephalopathy related to tegafur uracil (TFU), another
derivative of 5FU.13,14 Switching to capecitabine or TFU can
be considered carefully after discussing the risks of patients
developing leukoencephalopathy due to 5FU.

One should also be aware of oxaliplatin-induced posterior
reversible encephalopathy syndrome (PRES).15,16 However,
oxaliplatin-induced encephalopathy without typical features
of PRES has also been reported. This is a consequence of
hyperammonemia caused by oxaliplatin.17 Our patients re-
ceived oxaliplatin even after the neurological events without
experiencing the events again. This suggests that the enceph-
alopathy in this case might not be related to oxaliplatin.

Leukoencephalopathy is also a complication of newer
anticancer agents like antibody drug conjugates. Brentux-
imab vedotin and polatuzumab vedotin are reported to cause
progressive multifocal leukoencephalopathy (PML), a fatal
manifestation of reactivation of latent John Cunningham (JC)
polyomavirus infection.18,19 Vascular endothelial growth
factor receptor targeting agents like sunitinib, axitinib, len-
vatinib, andpazopanib are also known to cause PRES.20–23On
the other hand, immune checkpoint inhibitors have been
used to treat PML.24

In the era of newer anticancerdrug innovations, it is equally
important to promptly recognize, learn, and report the rare
toxicities of conventional chemotherapeutic agents because
these drugs continue to remain the backbone of anticancer
therapy. However, the biggest limitation of reporting a rare
toxicity is that it is often in the form of case reports/series,
which donot becomea part of robust data analysis to generate
solid evidence.

Conclusions

5FU-induced leukoencephalopathy is a completely reversible
neurological condition that needs prompt identification and

timely management. It is important to check the DW and
ADC sequences if T2W sequences are normal on brain MRI to
diagnose correctly in the early phases of leukoencephalop-
athy. Capecitabine seems to be a reasonable alternative
choice in these patients.
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