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Unexpected Seizure Attack in a Patient with Spinal
Metastasis Diagnosed as Posterior Reversible

Encephalopathy Syndrome
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Seizure is a foreseeable risk in patients with brain lesion. However, seizure during treating non-brain lesion is not a familiar situation to neurosurgeon.
Posterior reversible encephalopathy syndrome (PRES) is a relatively common situation after systemic chemotherapy. The aim of this study is to make
neurosurgeons aware of this potential medical problem. A 52-year-old woman with advanced gastric cancer, presented with low back pain due to spi-
nal metastasis at the 4th lumbar vertebra. Ten cycles of chemotherapy with FOLFOX (5-Fluoruracil/Oxaliplatin) had been completed 23 days ago. Two
days before the planned operation, a generalized tonic clonic seizure occurred. She did not have a history of hypertension or seizure. The seizure was
stopped with lorazepam 4mg. The brain magnetic resonance (MR) imaging showed high signal changes in both parieto-occipital lobes on the T2-
weighted images, and these were partially enhanced, suggesting PRES. The surgery was preceded by treatment with an antiepileptic drug. The MR
images, taken 1.5 months after the seizure, showed that the lesion was no longer present. At 3 month follow-up, no additional seizure attack occurred
without any seizure medication. The possibility of a seizure attack should be considered if the patient has a history of chemotherapy.
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INTRODUCTION

Pain and neurological deficits are common presenting symp-
toms in patients with spinal metastasis. For the most part, sei-
zure is not a foreseeable risk if there is no evidence of brain me-
tastasis. However, we observed an unexpected seizure attack in
a patient with spinal metastasis. Although posterior reversible
encephalopathy syndrome (PRES) is a well-known syndrome
that is usually associated with hypertension or chemotherapy; it
is not familiar with neurosurgeon due to limited experience
and report™**”. With the development of chemotherapy, the
possibility of PRES is increasing in cancer patients***'”). If phy-
sicians are aware of this possibility of PRES, a diagnosis could
be easily made using imaging. Moreover, PRES is reversible and
can be managed with conservative treatment*'*. The aim of this
report is to make neurosurgeons aware of this potential medical
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problem after chemotherapy and to present management expe-
rience with the literature review.

CASE REPORT

A 52-year-old woman with advanced gastric cancer, which
was diagnosed 7 months prior to admission, presented with
low back pain and radiculopathy in the left leg. The primary tu-
mor was not resectable, and 10 cycles of chemotherapy with
FOLFOX (5-Fluoruracil/Oxaliplatin) had been completed 23
days prior to admission. A metastatic tumor with an epidural
extension was detected at the 4th lumbar vertebra (Fig. 1A). As
a result, elective surgical decompression and stabilization were
scheduled. Two days before the surgery, a generalized tonic
clonic seizure occurred. She did not have a history of hyperten-
sion and had normal blood pressure at admission, but her sys-
tolic blood pressure was 166 mmHg at the time of the seizure.
No electrolyte abnormality was observed. After emergency treat-
ment for seizure (iv. lorazepam 4 mg), a brain computed to-
mography was conducted. However, no definite abnormality
was observed. An antiepileptic drug was administered (valpro-
ate sodium 1,200 mg/day). After subsidence of the seizure, brain



magnetic resonance (MR) imaging was conducted one day af-
ter the onset of seizure. A signal change was observed in both
parieto-occipital lobes in the T2-weighted and fluid attenuated
inversion recovery (FLAIR) axial MR imagings, and it was par-
tially enhanced in the gadolinium enhanced T1-weighed axial
MR imaging (Fig. 1B, C, D). A diffusion MR image showed no
restriction of diffusivity, and no vascular abnormality was ob-
served in the MR angiography. As a result of typical imaging
features, PRES was diagnosed. The patient’s blood pressure was
within the normal range after the subsidence of the seizure
without the use of anti-hypertensive drugs. Surgical decom-
pression and stabilization for spinal metastasis was conducted
as planned. The operation was completed without complica-
tion. No seizure or change of mental status was observed after
the operation. However, 2 days after the operation, she became
delirious. Treatment with an anti-epileptic drug had been
maintained since the time of the seizure attack. Postoperative
delirium was suspected, and as a result, we closely observed her
status. The delirious status persisted for 4 days, and a steroid
was administered (a dexamethasone 10 mg bolus and 16 mg
per day). Two days after treatment with a steroid, she regained
an alert mental status, and she was tapered off of the steroids.
She was discharged 12 days after the operation without a neuro-
logical sequel, and she was tapered off of the anti-epileptic drug.
The chemotherapy with the same regimen that the patient re-
ceived before admission was resumed. A brain MR imaging was
obtained 1.5 months later due to a mild headache and a history
of head trauma. A bilateral subdural hemorrhage was detected.
We decided not to operate on the subdural hemorrhage. Brain
MR imaging revealed that the lesion in both parieto-occipital
lobes was no longer present (Fig. 2). At follow-up (she expired 3
months after operation due to respiratory failure), no further sei-
zure attacks or changes in mental status had occurred.

DISCUSSION

PRES includes a group of disorders that present with head-
aches, seizures, and focal neurological signs that are associated
with the location of the lesion®. This syndrome is also termed
hypertensive encephalopathy or posterior reversible leukoen-
cephalopathy®.

The pathogenesis of PRES is not yet clear. The known etiolo-
gies include hypertension, preeclampsia, systemic lupus erythe-
matosus, immunosuppressive medications (e.g., Cyclosporine),
anti-neoplastic agents, severe hypercalcemia, thrombocytope-
nia, hemolytic uremic syndrome, amyloid angiopathy, renal
failure, infection/sepsis, or hallucinogens'**. Vascular endo-
thelial dysfunction is likely caused by the dilatation of the cere-
bral arterioles, the breakdown of endothelial tight junctions, or
the deregulation of the cerebral blood flow. Following vasogen-
ic edema, radiologic features may occur>*. Hypertension is the
most common cause of PRES”'). However, PRES is not associ-
ated with hypertension in 20 to 30% of patients, and a lack of
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hypertension does not rule out the possibility of PRES.

During chemotherapy with cytotoxic drug (e.g., Methotrexate,
Cisplatin, Oxaliplatin et al.), PRES could be expected and should
be considered as one of the differential diagnoses of seizure®”*'.
However, for patients with non-brain lesion, PRES could not be
expected easily, because clinical interest is not focused on the
possibility of seizure. Moreover, lack of report on PRES in neu-
rosurgical paper make neurosurgeon be less aware of PRES.

Fig. 1. Computed tomography and magnetic resonance (MR) imaging at
the time of the seizure attack. A metastatic tumor with an epidural ex-
tension is detected at the 4th lumbar vertebra in a gadolinium enhanced
T1-weighted sagittal image (A). At the time of the seizure attack, there
was no abnormality in the computed tomography. Magnetic resonance
imaging was taken one day later. An increased signal intensity is detect-
ed in the cortex and the subcortical white matter of the parieto-occipital
lobe in the T2-weighted axial image (B) and the fluid-attenuated inver-
sion recovery MR imaging (C). This lesion shows a focal enhancement in
the gadolinium enhanced T1-weighted axial image (D). There waiss no
restriction of diffusion in the diffusion-weighted MR imaging. The MR
angiography reveals no vascular abnormalities.

Fig. 2. Magnetic resonance (MR) imaging 1.5 month after the seizure
attack. A : A bilateral multi-staged subdural hemorrhage is detected,
whereas the lesion in the parieto-occipital lobe is no longer present in
the T2-weighted and FLAIR axial MR imaging. B : There is no enhance-
ment in the gadolinium enhanced T1-weighted axial MR imaging. FLAIR :
fluid attenuated inversion recovery.
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Radiological features

Typical MR imaging features of PRES are the reversible corti-
cal and subcortical changes, which consist of high-intensity le-
sions on T2-weighted and FLAIR sequences, and focal enhance-
ment on a T1-weighted MR image®. This change is usually
bilaterally and symmetrically located in the cortical and subcor-
tical regions of the parietal and occipital lobes. In addition to
these locations, involvement of the frontal and temporal lobes,
and the basal ganglia, the brain stem, and the cerebellum have
also been described in patients with PRES'>!9.

Usually, diffusion is not restricted in diffusion-weighted im-
aging (DWI), and this finding is helpful for differentiating PRES
from ischemic change or infarction®'?. The radiological change
is usually reversible”.

In the present case, initial MR images showed symmetric T2
high-signal and patch enhancement in both cerebral hemispheres,
predominantly in the posterior parietal and occipital lobe, simi-
lar to previous descriptions. The DWT showed no restriction of
diffusion. The follow-up MR images showed that the lesions
were no longer present, and this result confirmed the diagnosis
of PRES.

Oxaliplatin-related PRES

In the present case, the cause of PRES may not have been as-
sociated with hypertension. Because there was no history of hy-
pertension, elevated blood pressureduring the seizure attack was
likely a transient episode. Our case may be related to an anti-
neoplastic agent. Chemotherapy with a FOLFOX regimen was
performed for 10 cycles (from 8 months prior to admission to 23
days prior to admission). Oxaliplatin is a well-known cytotoxic
drug”. Cytotoxic drug could damage blood-brain-barrier and
cause vasogenic edema®. Oxaliplatin in combination with the
FOLFOX (5-fluorouracil, oxaliplatin) regimen may be the caus-
ative factor of the seizure because neurological toxicity is one of
side effects of Oxaliplatin”. The occurrence of PRES after use of
Oxalipaltin observed between 10 days to 3 months after admin-
istration of drug”®'*'. In the present case, PRES occurred 23
days after finishing chemotherapy. Due to limited experience, the
occurrence of PRES after use of Oxaliplain could not be expected
exactly and could be delayed up to 3 months!®!21519),

Two similar reports have been published. A nineteen-year-
old woman with rectal adenocarcinoma received FOLFOX che-
motherapy. Ten days after the fourth cycle, she developed sei-
zures and an altered mental status. In this case, the FLAIR MR
images demonstrated signal abnormalities within the posterior
parietal cortex at a midline location and within the splenium of
the corpus callosum”. The other case was a 62-year-old man with
urothelial bladder cancer. Six weeks after finishing his sixth
chemotherapy cycle with FOLFOX, a generalized tonic-clonic
seizure occurred. The T2-weighted and FLAIR MR imaging
showed a symmetrical, high-intensity signal lesion in the cortex
and the subcortical white matter in the bilateral occipital and
parietal lobes”. These two cases were managed with conserva-
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tive care””. When a patient has a history of chemotherapy, espe-
cially with oxaliplatin, PRES should be considered as one of
causes of seizure or altered mentality. Treatment is usually symp-
tomatic.

Treatment

PRES is usually managed with supportive care such as the
control of hypertension, correction of electrolyte imbalance,
and management of seizures'. If hypertension is present, the
mean arterial pressure should only be reduced by 20 to 25%
within the first 1 to 2 hrs, or the diastolic blood pressure should
be reduced to 100 mmHg to reduce hypoperfusion'”'). If there
is no hypertension, treatment is usually symptomatic. Seizures
can be controlled with transient antiepileptic drugs during acute
episodes of PRES®. However, there are no definite treatment
guidelines for the use of steroids, even though we used steroids
for symptomatic relief and observed recovery. PRES is known
to be associated with vasogenic edema, and the use of steroids
for this purpose may be relevant"*'”. With appropriate treat-
ment, PRES is usually reversible'*'”. However, permanent neu-
rologic disability and death from progressive cerebral edema
and intracranial hemorrhages have been reported, and the pos-
sibility of irreversibility should be considered'”.

CONCLUSION

With the development of chemotherapy, the possibility of
PRES is increasing in cancer patients. The occurrence could be
delayed until 3 months. If physicians are aware of this possibili-
ty of PRES, a diagnosis could be easily made. Moreover, PRES
is reversible and can be managed with conservative treatment.
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