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Abstract

A 54-year-old man undergoing palliative chemotherapy for pancreatic adenocar-
cinoma with 5-fluorouracil resorted to the emergency department for progressive 
drowsiness, disorientation and decreased visual acuity, 24 hours after chemotherapy. 
He presented posterior aphasia and a right hemiparesis (grade 4 with preserved 
face). Magnetic resonance imaging showed a high signal intensity lesion in the cen-
trum of the splenium of the corpus callosum in T2 weighted, a hypointensity in the 
T1 and a restriction in the DWI. A diagnosis of ammonia encephalopathy secondary 
to 5-fluorouracil was made. Treatment was started with thiamine and lactulose. De-
spite a slight symptomatic improvement, the patient died a month later due to the 
evolution of the underlying cancer.

Resumo

Homem de 54 anos sob quimioterapia paliativa com 5-fluorouracil para um ade-
nocarcinoma pancreático, recorreu ao Serviço de Urgência por prostração progres-
siva, desorientação e diminuição da acuidade visual, 24 horas após sessão de qui-
mioterapia. Ao exame objectivo, apresentava afasia posterior e hemiparesia direita 
(grau 4 com face preservada). A ressonância magnética mostrou uma lesão de alta 
intensidade de sinal no centro do esplênio do corpo caloso em T2 ponderada, baixa 
intensidade em T1 e restrição em DWI. Assumiu-se o diagnóstico de encefalopatia 
por amónia secundária ao 5-fluorouracil. O tratamento foi iniciado com tiamina e 
lactulose. Apesar de uma ligeira melhoria sintomática, o paciente morreu um mês 
depois devido à evolução subjacente do carcinoma.
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Introduction
Neurotoxicity is an important cause of neurological 

disorders, and should be excluded in patients with ab-
normal neurological examination.1 RESLES is a reversible 
splenial lesion syndrome.2 Several causes are described 
in the literature, including chemotherapy.1

Neurotoxicity induced by 5-fluorouracil (5-FU) is 
rare and usually reversible, especially if the diagnosis is 
early and the drug is discontinued.3,4 The clinical presen-
tation is nonspecific, but neuroimaging is usually charac-
teristic.1 We report a case that reflects the importance 
of this approach.

Case Report
A 54-year-old Caucasian man present with 48 hours 

of progressive history of drowsiness, disorientation and 
decreased visual acuity. Two months before, he was di-
agnosed with pancreatic adenocarcinoma, with hepatic 
metastasis. He was undergoing palliative chemotherapy 
with the DeGramont protocol (folinic acid-200 mg/m2; 
5-FU-400 mg/m2). His medical and family history was 
unremarkable for other conditions. Twenty-four hours 
after the completion of the first cycle of chemotherapy, 
the patient was admitted at the emergency room with 
the referred symptoms. The patient was normotensive, 
euglycemic and afebrile.

Neurological examination revealed mild apathy, 
trouble obeying commands, disorientation for time 
and place and impaired attention (difficult to perform 
forward and backward digit span test). Cranial nerves 
examination was normal. Muscle strength was normal, 
except for grade 4-5 in right upper extremity. 

Serum analysis showed elevated alkaline phospha-
tase (725 U/L; normal range, 38-126 U/L) and ammonia 
(36 μmol/L; normal range 9-30 μmol/L). A respiratory 
alkalosis with hypocapnia was present in the blood gas 
analysis. Biochemistry and culture of cerebrospinal fluid 
were normal. No abnormal findings were detected in 
brain computer tomography (CT) images. Magnetic 
resonance imaging in T2 weighted showed a hypersig-
nal lesion in the centrum of the splenium of the corpus 
callosum (Fig.s 1B e C), a hypointensity in T1 (Fig.1A) 
and with restriction diffusion on DWI (Fig.1D) After 
exclusion of infectious, vascular, auto-immune and neo-
plastic etiologies, it was assumed the diagnosis of am-
monia encephalopathy secondary to 5-FU.

Treatment with thiamine and lactulose was initiated.

Despite a slight symptomatic improvement, the pa-
tient died a month later due to the evolution of the un-
derlying cancer.

Discussion
5-FU is a fluorine-substituted analogue to pyrimidine 

uracil, whose main action is to block DNA synthesis by 
inhibition of the thymidylate synthetase. The catabolism 
of pyridine is performed in 85% of the cases by the di-
hydropyrimidine dehydrogenase (DPD).4,5

5-FU induced neurotoxicity is uncommon. The acute 
form often consists of an encephalopathy and symptom-
atology may vary from confusion or ataxia to seizures.3,5-7

In the literature, the symptoms usually start on aver-
age 9 hours after administration and the complete re-
covery appears 15 hours after discontinuation.6,7

The exact pathological process associated to drug-induced 
leukoencephalopathy remains unclear.4,7 There are two hy-
potheses accepted for explaining this process: the first one 
considers that the injury is caused by the ammonia increase. 
The 5-FU activity consists of blocking Krebs cycle by fluoro-
acetate, a product of fluorouracil catabolism, thus interfering 
with the urea cycle.3,5,7-9 An alternative explanation is that the 
drug is capable of increase thiamine metabolism inducing a 
deficit of thiamine, similar to the Wernicke syndrome.3,5,9 
Apart from the pathological process, the final lesion consists 
of myelin destruction, even in the early stage of the disease.4

Several studies suggest that DPD deficiency may be a 
risk for 5-FU induced leukoencephalopathy.3-6

Figure 1. Magnetic resonance imaging in T2 weighted 
showed a hypersignal lesion in the centrum of the splenium 
of the corpus callosum (Fig.1B e C), a hypointensity in T1 
(Fig.1A) and with restriction diffusion on DWI (Fig.1D) 
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The predilection for the splenium of the corpus cal-

losum is unclear, but may be associated to its relative 

lack of adrenergic innervation, making it susceptible to 

hypoxic vasodilatation and autoregulation failure with 

consequent overperfusion.2

Based on the literature, the diagnostic criteria include: 

(1) development of encephalopathy during or shortly after 

administration; (2) Exclusion of other metabolic or physical 

factors that may have an effect on the consciousness level, 

such as hyperglycemia, hypoglycemia, azotemia, hepatic 

failure, electrolyte imbalance, sepsis, central nervous sys-

tem involvement of cancers or vascular causes; (3) exclu-

sion of a drug effect caused by concomitant medications.5,6

Hyperammonemia, lactic acidosis and hypocapnia 

were often found concomitantly in the development of 

encephalopathy.4,7,10

Diffusion-weighted magnetic resonance imaging 

(DWI-MRI) is more sensitive than CT scan for white 

matter. For this reason, DWI-MRI is the best method 

to early detection of RESLES and allows the definitive 

diagnosis of this characteristic encephalopathy.4,11

The common presentation is a high signal intensity lesion 

in white matter and corpus callosum in T2 weighted MRI.1,4,11

In one study, electroencephalogram (EEG) examina-

tions of eight patients revealed diffuse cortical dysfunc-

tion with diffuse slow waves or diffuse intermittent theta 

waves, suggesting metabolic or toxic encephalopathy.5-7

Our patient fulfilled all the criteria, which allowed the 

diagnosis. Like other described cases, the common symp-

toms started in the first week after chemotherapy, with 

increased ammonia and a characteristic image at MRI.

Diagnosis of posterior reversible encephalopathy sis 

less likely because it usually involves posterior subcorti-

cal white matter.12

The treatment consists of the discontinuation the 

5-FU and the administration of thiamine and lactu-

lose.2,5,10 When necessary, corticosteroids and anticon-

vulsant have been administered.1,5

In summary, RESLES is a splenic-restricted lesion of 

the corpus callosum, usually clinically and radiologically 

reversible, with an excellent prognosis, except in patients 

with an underlying severe disorder such as ours.2  
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