Case in Point

Posterior Reversible Encephalopathy
Syndrome as a Complication of
Chemotherapy

Igor Sirotkin, MD; Behzad Mowlazadeh, MD; Alexander Sochet, MD; and Bruce Kudryk, MD

Patient presented with seizures soon after starting chemotherapy for large
B-cell lymphoma; magnetic resonance imaging confirmed posterior
reversible encephalopathy syndrome.

osterior reversible encephalopathy syndrome

(PRES) is a neurological disorder that can pres-

ent with headache, seizure, visual changes, pa-

resis, and altered mental status. On diagnostic
imaging, PRES is classically characterized by symmetrical
hemispheric edema typically in the parietal and occipital
regions.'

PRES was first noted to occur in eclampsia, severe
hypertension (HIN), and with cyclosporine use in al-
logenic bone marrow transplantation and solid organ
transplantation.>® Over the years, PRES has been associ-
ated with a variety of systemic conditions, including
autoimmune diseases, septic shock, and chemotherapy.®®
Although awareness of PRES is increasing as a compli-
cation of chemotherapy in pediatric oncology, in adult
oncology, PRES is still rarely recognized. In this article we
present a case report of an older patient who developed
PRES after his first cycle of chemotherapy for large B-cell
lymphoma.

INITIAL EXAM

A 60-year-old man was recently diagnosed with large
B-cell lymphoma. At that time his first presenting symp-
toms included shortness of breath, dry cough, and left
chest pressure. Computed tomography (CT) and posi-
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tron emission tomography imaging demonstrated a large
left pleural effusion; multiple enlarged predominantly
mediastinal and left axillary lymph nodes; and osseous
involvement of multiple ribs, vertebrate, and pelvis. His
medical history included controlled type 2 diabetes,
HTN, and chronic obstructive pulmonary disease, and
no seizure disorder. Before starting chemotherapy his lab-
oratory work was significant for mild renal insufficiency;
a creatinine level of 1.58 mg/dL, an estimated glomerular
filtration rate of 45 mIL/min, and blood pressure (BP) of
127/76.

TREATMENT

Antineoplastic therapy was started with rituximab 926 mg
IV and 5 days later cyclophosphamide 1,500 mg IV, doxo-
rubicin 100 mg IV, vincristine 2 mg IV, prednisone 100 mg
by mouth qd (CHOP therapy) days 1 to 5.

Four days after completing the first R-CHOP cycle,
the patient complained of a brief episode of visual dis-
turbance lasting less than a minute. He was sent to the
emergency department but was asymptomatic and de-
nied any vision complaints or headache.

The next morning he had 2 successive seizure epi-
sodes. BP was elevated, 181/112 and 177/114. He became
unresponsive, went into respiratory arrest, and later was
intubated. His BP gradually normalized in the medical
intensive care unit (MICU), and he was able to answer
simple yes or no questions. The neurological exam was
nonfocal.

A CT revealed 2 focal areas of intraparenchymal hem-
orrhage, located in the right posterior temporal lobe (Fig-
ure 1) and in the right high frontal lobe (Figure 2), and a
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Figure 1. Noncontrast head CT showing a right posterior
temporal intra-axial bleed.

Figure 2. Noncontrast head CT showing a smaller, high,
right frontal intra-axial bleed.

Figure 3. Noncontrast head CT showing bilateral efface-
ment of the cortical sulci posteriorly.

bilateral effacement of the cortical sulci posteriorly (Fig-
ure 3). The differential diagnosis included underlying
lymphomatous central nervous system (CNS) involve-
ment and hypertensive hemorrhage.

Later, an MRI revealed diffuse fluid attenuation inver-
sion recovery (FLAIR) signal abnormality in the cortical
and subcortical white matter predominantly in the oc-
cipital (Figure 4) and high frontal/parietal lobes (Figure
5) and an abnormal FLAIR signal in the cerebellum bilat-
erally and in the pons (Figure 6). No restricted diffusion
existed to suggest an underlying acute infarct. The overall
appearance reflected vasogenic edema and was consistent
with PRES.

The patient continued to do well clinically and was
discharged from the MICU. He went on to receive 4
more cycles of chemotherapy; however, the regimen was
changed to the nonvincristine protocol: rituximab, doxo-
rubicin, etoposide, and prednisone (R-AVP).° A follow-up
MRI of the brain (not shown) obtained 2 months later
showed resolution of the vasogenic edema.

ABOUT THIS CONDITION

PRES manifests as vasogenic edema involving the water-
shed areas in the brain. PRES affects the cortex as well
as the subcortical and deep white matter.'®! An MRI
is important in excluding underlying cytotoxic edema/
infarction by diffusion-weighted imaging as studies have
shown that this can develop 11% to 26% of the time.'>!?
PRES can involve the cerebral/cerebellar portions of the
brain, basal ganglia, brain stem, and external/internal
capsule,"! and intracranial hemorrhage can occur in 15%
of patients.'"

Although HTN is commonly seen, it is absent in 20%
to 40% of patients. Moreover, when elevated, BP gener-
ally does not exceed the limit of CNS autoregulation
(mean arterial pressure > 150-160 mm Hg)."1>'

There are 2 general theories regarding the pathophysi-
ology of PRES. In the first theory, investigators believe
that HTN creates a failure of autoregulation and later
hyperperfusion/brain edema. In the second theory, in-
vestigators see PRES as developing from endothelial
dysfunction with subsequent vasoconstriction and hypo-
perfusion, leading to brain edema and possible ischemia.
The presence of HTN in most of the cases and severe
HTN in certain animal studies resulting in vasogenic
edema and hyperperfusion seem to support the first the-
ory. However, absence of HIN in the smaller percentage
of patients and documented hypoperfusion on imaging
studies favors the second theory."”

The list of medications, including chemotherapy
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drugs, that have at times been associated with PRES is
growing, including cytarabine, cisplatin, vincristine, cy-
closporine, tacrolimus, and high-dose corticosteroids.
Notable case reports of PRES following CHOP ther-
apy*'®" include one in which a treatment regimen that
avoided cyclophosphamide and vincristine was tried with
beneficial results.’ In the present case report, the use of
the R-AVP protocol in place of R-CHOP had similar re-
sults. There were no additional episodes of PRES during
the next 4 chemotherapy cycles. Unfortunately, despite
initial improvement in the lymphadenopathy following
the chemotherapy, the patient died of respiratory failure 6
months later.

The etiology and risk factors for developing this con-
dition continue to be controversial as this condition is
relatively rare, given the total number of chemotherapy
treatments. Immunologic reaction to tumor cells and toxic
effect of the chemotherapy on the vascular endothelial
cells are hypothesized as possibly being responsible.!”
Treatment involves removal of the offending drug, BP
management, and seizure control. Now, increased vigi-
lance in patients with prominent fluid overload, worsening
HTN, and renal insufficiency (creatinine > 0.16 mmol/L)
seems to be prudent.’

IN SUMMARY

PRES can present with many different systemic con-
ditions, even though it originally was associated with
HTN. The etiology of PRES continues to be controversial.
Symptoms can be nonspecific but generally include men-
tal status change, visual changes, and seizure. Although
MRI helps to confirm the diagnosis, atypical hemorrhage
or brain stem involvement may confuse the classic ap-
pearance. There are several chemotherapy drugs that
have been associated with PRES. Suspecting this condi-
tion early when there are neurological changes and the
above-mentioned risk factors helps to avoid potential,
nonreversible complications. [ ]
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Figure 4. Axial FLAIR MRI of the brain demonstrating
abnormal cortical and subcortical white matter signal
predominantly in the occipital lobes.

Figure 5. Axial FLAIR MRI brain demonstrating abnormal
cortical and subcortical white matter signal in both supe-
rior frontal/parietal lobes.

Figure 6. Axial FLAIR MRI brain demonstrating abnormal
signal in both cerebellar hemispheres as well as in the
pons.
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tions—including indications, contraindications, warnings,
and adverse effects—before administering pharmacologic
therapy to patients.
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