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ABSTRACT

Parieto-occipital region is the most commonly involved site in posterior reversible
encephalopathy syndrome (PRES). Cerebellar involvement has been reported with
the predominant involvement of posterior cerebral regions, but isolated cerebellar
involvement in PRES has been reported only once in English literature. We report
here a 7-year-old boy with acute lymphoblastic leukemia who had PRES with isolated
cerebellar involvement during induction chemotherapy. He presented with sudden
onset headache, vomiting and hypertension followed by seizures, unconsciousness,
and involuntary movements. Computed tomography scan revealed bilateral cerebellar
hypodensities. He improved within few hours and reversibility of the lesions was
documented on magnetic resonance imaging after 2 weeks. Awareness of atypical
patterns in distribution of imaging abnormalities is important to recognize PRES more
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accurately and to avoid unnecessary diagnostic procedures and treatment.
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INTRODUCTION

Posterior reversible encephalopathy syndrome (PRES) is
a reversible clinicoradiological syndrome characterized
clinically by acute onset headache, altered alertness,
seizures, vomiting, and abnormalities of visual perception,
and neuroradiologically by edema predominantly involving
the parieto-occipital regions. Cerebellar involvement
has been reported with the predominant involvement
of posterior cerebral regions, but review of published
English literature revealed only one case report with
isolated cerebellar involvement in PRES." We report
here a case of PRES with isolated cerebellar involvement
in a child with acute lymphoblastic leukemia (ALL)
during induction chemotherapy.

CASE REPORT

A T-years-old boy presented with slowly progressive
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bilateral cervical lymphadenopathy of few months’
duration. There were no constitutional symptoms. He
had pallor, nontender generalized lymphadenopathy, and
splenomegaly. Biopsy from cervical lymph node revealed
lymphoblastic lymphoma. Laboratory investigations
at admission revealed pancytopenia with 20% blasts
in peripheral blood. Bone marrow aspiration revealed
65% blasts. Immunophenotyping of bone marrow
aspirate suggested T-cell ALL. Central nervous system
was uninvolved on cerebrospinal fluid examination.
Induction chemotherapy was initiated as per MCP 841
protocol which includes prednisolone, 40 mg/m? for
29 days; L-asparaginase, 6 000 IU/m?* on alternate days
for 10 doses; vincristine, 1.4 mg/m? weekly for 5 doses;
daunorubicin, 30 mg/m?* at day 8, 15, and 29; and weekly
intrathecal injections of methotrexate for 4 weeks. After
documentation of febrile neutropenia on 14™ day of
induction, piperacillin-tazobactam and amikacin were
initiated. He responded well and became afebrile within
24 hours of initiation of antibiotics.

On 19™ day of induction, he complained of sudden onset
headache and projectile vomiting, He was lethargic but well
oriented and did not have signs of meningitis, abnormal
movements, or visual disturbances. Fundus examination
was normal bilaterally. He was hypertensive initially (blood
pressure, 150/110 mmHg; >99" centile), but subsequent
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records were within normal range. A few hours later,
the patient had two episodes of left focal tonic-clonic
seizures at one-hour interval which were managed with
midazolam and phenytoin. The seizure was followed by
loss of consciousness and some involuntary movements.
Computed tomography (CT) of brain revealed diffuse
hypodensity involving bilateral cerebellar hemispheres
[Figure 1a]. Patient became fully conscious after about
3 to 4 hours without any neurological deficit. Follow-up
cranial magnetic resonance imaging (MRI) examination
performed 2 weeks after the episode showed almost
complete resolution of cerebellar lesions [Figure 1b]. He
achieved remission after induction and received two cycles
of high-dose cytarabine (I,A) and repeat induction (RL,)
cycle. He did not develop any neurological symptom during
subsequent chemotherapy, but unfortunately succumbed to
infective endocarditis after the third cycle of chemotherapy.

DISCUSSION

The reversible syndrome of altered mental status, headache,
seizures, visual disturbances, and hypertension has been
described in literature with different terminologies
like hypertensive encephalopathy, reversible posterior
leukoencephalopathy, and reversible occipitoparietal
leukoencephalopathy.”!

This syndrome has been recognized without hypertension
or with only mild increase in blood pressure; there is usually
no accompanying destructive process of the white matter;
and neuroradiologically, the involvement is not strictly
restricted to parieto-occipital regions. Hence, PRES is more
acceptable and popular terminology.P*

PRES is seen exclusively in the setting of a significant
systemic process or condition, including sudden
hypertension, bone marrow or solid organ transplantation
(specially on cyclospotine immunosuppression), infection/
sepsis/shock, toxemia of pregnancy, autoimmune disease,
and during cancer chemotherapy (e.g., l-asparaginase,
prednisolone, high-dose cytarabine, etc.). A case series
from India revealed induction chemotherapy, hypertension,
high-dose cytarabine, and cyclosporine as the triggers for
PRES in 13 leukemic patients.F!

Cerebral hypoperfusion and cytotoxic edema secondary
to underlying systemic condition or drugs seems to be the
principle pathophysiologic process leading to development
of encephalopathy. Hypertension may have a modulating
effect to this process.’! An obvious risk factor in our
patient was induction chemotherapy for ALL, but he also
had one record of sudden onset hypertension at the time
of neurotoxicity, which might have modulating effect.
Furthermore, despite receiving high-dose cytarabine

Figure 1: (a) CT scan brain showing bilateral cerebellar edema; (b)
MRI after 2 weeks showing complete resolution of cerebellar edema

and repeat induction cycle subsequently, PRES did not
recur, probably due to absence of hypertension during
subsequent therapy.

Although MRI is the most sensitive imaging test to
diagnose PRES, it is not necessary for the diagnosis if
CT is suggestive. CT usually shows bilateral hypodensities
in the posterior white matter, with some involvement
of the overlying cortex. On MRI, these lesions appear
hyperintense on T2-weighted images, and are usually
hypointense or isointense on diffusion-weighted images,
with an increase of the apparent diffusion coefficient,
indicating vasogenic edema. Mckinney ¢7 a/. reported two
cases of completely unilateral involvement in their series,
which is difficult to distinguish from infarction.’! The
calcarine and paramedian occipital-lobe structures are
usually spared, a fact that distinguishes PRES from bilateral
infarction of the postetior-cerebral-artery territory.”! The
posterior part of the brain is more frequently involved due
to poor sympathetic innervation of the vertebrobasilar
system.

Fugate ¢z al. found the parieto-occipital regions as the
most commonly involved site (94%) on MRI in a large
prospective study, followed by the frontal lobe (77%),
temporal lobe (64%), and cerebellum (53%). Cerebellar
involvement was significantly more frequent in patients
with a history of autoimmunity, and patients with sepsis
were more likely to have cortical involvement.! Although
parieto-occipital involvement was found in 99% of the
cases, McKinney ¢z a/. noted higher incidence of atypical
distributions (posterior frontal, 78.9%; temporal, 68.4%;
thalamus, 30.3%0; cerebellum, 34.2%; brainstem, 18.4%; and
basal ganglia, 11.8%) than commonly perceived. Only one
patient lacked parieto-occipital edema, but this patient had
severe brainstem, thalamic, and deep white matter edema.!
“Atypical” cases with only frontal, temporal, or brain stem
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lesions have been reported in literature. Only one case
of PRES with isolated cerebellar involvement has been
reported in the English literature, ours being the second.!"

Although the reversibility of the clinicoradiological features
is most characteristic, it should be noted that prolonged
seizures, hypertension, or both may result in permanent
neurologic deficits and cerebral infarction. Hence, PRES
must be managed with good supportive care including
antihypertensive and antiepileptic medications to prevent
any irreversible damage. A follow-up scan in a period of
1 to 2 weeks is needed to document the reversibility.™
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