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ABSTRACT
Cisplatin is one of the most broadly used chemotherapeutic agents. Several central nervous system toxicities have been
attributed to this agent, among which is a rare clinicoradiological condition referred to as posterior reversible leukoencephalopathy syndrome (PRES) or reversible posterior leukoencephalopathy syndrome (RPLS). PRES is characterized
by subacute onset of headache, visual disturbances, confusion, seizures and rarely, coma. This usually reversible syndrome was associated in the past mainly with hypertension. Several reports have associated the syndrome with several
immunosuppressive and chemotherapeutic agents suggesting a disruption of the blood brain barrier due to direct damage to the endothelium and vasogenic edema. This syndrome is readily diagnosed with Computed Tomography (CT) or
Magnetic resonance imaging (MRI) studies and quick withdrawal of the causative agent in conjunction with supportive care including rapid hypertension control and reduction of elevated intracranial pressure when needed, usually reverse the neurological symptoms with minimal or even no sequela within several days. In this brief report and review of
the literature we describe two cases of PRES in two female patients that occurred a few days after receiving Cisplatin-based chemotherapy. We discuss the clinical presentation, diagnosis and treatment of this syndrome by reviewing
the literature. The escalating number of clinical reports of PRES merit further studies of the mechanism of toxicity, appropriate treatment and awareness of physicians to this life threatening entity
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1. Introduction
Cisplatin, a platinum compound, is one of the most broadly used chemotherapeutic agents. Since its introduction
in the 1970s Cisplatin has become a cornerstone for many
of the anti-cancer regimens in a variety of malignancies.
Peripheral nerves that are exposed to the highest levels of
Cisplatin are at greatest risk, due to deposit of the metal
metabolites, while central structures are usually more protected from the accumulation of these metabolites [1],
although several case reports have been published regarding the central nervous system neurotoxicity of Cisplatin.
We herein describe two cases and a review of the literature, of Cisplatin effects on the central nervous system
(CNS), reflected mainly as PRES.

2. Case Presentation
2.1. Patient #1
A 26 year old female with no significant medical history,
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presented with carcinosarcoma of the peritoneum, she was
treated with combination chemotherapy including: Doxorubicin, Ifosfamide, Mesna and Cisplatin, followed by granulocyte colony stimulating factor (G-CSF) support on
days 5 - 10 of the cycle. Twelve days after her third cycle
of chemotherapy the patient presented with seizures (5
generalized seizures within 30 hours) and hypertension
(up to 180 mmHg systolic and 110 mmHg diastolic pressure) that was treated with Clonidine 0.15 mg × 2/d, (an
α-blocker due to acute renal failure and benzodiazepines
for the seizures). Her physical examination revealed no
neurological deficit at first but deteriorated two days later,
when the patient had generalized seizures, and hypo-reflexia of the lower extremities. Laboratory evaluation was
notable for severe metabolic acidosis, a creatinine level
of 4.7 mg/dl and thrombocytopenia of 32,000 per μl (microliter), bilirubin was slightly elevated to a value of 2.1
mg/dl with mild cholestatic enzyme elevation. Hemoglobin, white blood cell count and electrolytes were within
normal limits.
A lumbar puncture was preformed and revealed mildly
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elevated protein and glucose levels in the cerebrospinal
fluid (CSF), and no cells were identified. Bacterial cultures and serological tests for herpes virus and West Nile
Virus were negative. In the following MRI study there
was a diffuse symmetrical signal abnormality in the grey
and white matter of both cerebral hemispheres but more
dominant in the occipital and parietal lobes (Figure 1(a)).
These findings were consistent with PRES. Due to worsening metabolic acidosis, worsening pancytopenia and
fever, the patient was intubated and transferred to the intensive care unit, where she received supportive care consisting of mannitol 40 gr × 4/d, antibiotics, G-CSF and
anti-hypertensive medications (Amlodipine 5 mg × 1/d
and then diltiazem 60 mg × 3/d). Urinary output was adequate during the entire episode. Within 3 days the patient
regained consciousness and was extubated. CT, performed 6 weeks later showed remarkable improvement of the
edema (Figure 1(b)). One month later the patient was
released with a “drop foot” as the only neurological sequel. She was not able to receive further treatment due to
her low tolerance. Seven months later the patient died of
respiratory failure due to progression of her underlying
disease.

later there was only minimal signal abnormality adjacent
to the atrium of the left lateral ventricle (Figure 2(b)).

2.2. Patient #2
A 61 year old female with no significant medical history,
was diagnosed with metastatic gastric carcinoma to the
liver, presented with neutropenic fever and abdominal
pain 7 days after her first course of chemotherapy that included Docetaxel, Cisplatin and 5-Fluorouracil (5FU).
Her physical examination revealed abdominal tenderness
and her laboratory findings were notable for neutropenia
and direct hyperbilirubinemia. The patient was treated
with antibiotics and G-CSF with resolution of her symptoms.
Five days later she developed confusion and focal seizures that progressed into generalized seizures and right
hemiparesis concomitant with sudden onset of hypertension (systolic increased from 100 - 120 mmHg to 140 180 mmHg and diastolic increased from 70 - 80 mmHg
to 90 - 110 mmHg), urinary output was normal. CT with
contrast was remarkable for marked bilateral occipital
edema consistent with PRES (Figure 2(a)). The patient
was intubated due to loss of consciousness and a Glasgow coma scale score of 5 and was transferred to the intensive care unit where she received supportive care with
Dexamethasone 20 mg × 1/d and mannitol 40 g × 4/d in
an effort to reduce the elevated intracranial pressure and
anti-hypertensive medications: after an initial dose of IV
labetalol 20mg the patient was changed to Prolol 10 mg ×
3/d with Disothiazide 25 mg × 1/d. The patient regained
consciousness and was extubated four days later, with no
neurological sequela. In the follow up MRI six weeks
Copyright © 2012 SciRes.

(a)

(b)

Figure 1. A 26-year-old woman presented with seizures,
hypertension and hyporeflexia following cisplatin treatment.
(a) Cranial MRI obtained 2 days after the onset of symptoms revealed typical features of PRES include bilateral,
symmetric hyperintensities involving the posterior cerebral
white matter; (b) Follow-up CT image obtained after 6
weeks shows resolution of the lesions.
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Figure 2. A 61-year-old woman presented with encephalopathy, seizures and right hemiparesis following cisplatin
treatment. (a) CT obtained at the onset of symptoms reveals
typical features of PRES; (b) Follow-up cranial MRI obtained after 6 weeks shows resolution of the lesions.

3. Review of the Literature
PRES or RPLS, both refer to a clinicoradiological entity
characterized by a subacute onset of headache, confusion,
seizures, and visual disturbances, manifesting typically
Copyright © 2012 SciRes.
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with transient changes in the posterior circulation territory of the brain [1-4]. Upon physical examination, tendon reflexes are often brisk and some patients experience
weakness and incoordination of the limbs [1].
The radiological appearance depicts a pattern of edema
which usually affects the subcortical white matter of the
parietooccipital region in a symmetrical manner. In classic cases, brain MRI demonstrates symmetric T2 hyperintensities involving the parietal and occipital white matter bilaterally [5]. The only published pathological case
report of a brain biopsy in a patient diagnosed with PRES,
described white matter edema without other recognizable
abnormalities [6]. Though known as “reversible”, PRES
is neither persistently reversible nor always localized
exclusively to the posterior territory of the brain. In many
cases, gray matter is involved in addition to white matter
[7]. A retrospective study assessed the reversibility of
PRES due to various etiologies and found that the typical
cortical and subcortical PRES lesions were usually reversible, whereas the brain stem and deep white matter
lesions showed less reversibility [4]. Casey et al. [2]
proposed that the term PRES should be changed to RPLS,
to stress the common involvement of both the grey and
the white matter.
In most of the PRES cases the phenomenon correlates
with malignant hypertension, eclampsia or hypertension
secondary to renal diseases. Though formerly PRES has
been attributed mostly to abrupt and severe hypertensive
encephalopathy, several reports have described the syndrome with little or no hypertension [8].
While the mechanism of hypertensive PRES has been
proposed to be a breakdown of cerebral blood pressure
and hence disruption of the auto-regulation of cerebral
vessels, the mechanism by which immunosuppressive and
cytotoxic agents cause PRES has been proposed to be
related to the alteration of the blood-brain barrier due to
direct impairment of the endothelium [4,9-11]. This results in extravasation of fluid into the extracellular space
and vasogenic edema. The posterior circulation may be
more susceptible due to a relative lack of the sympathetic
innervation, and therefore is potentially more susceptible
to hypertension. Of note, G-CSF has been correlated to
the presence of PRES as well [1,8]. The latter may be
more common than reported as several reports of patients
with PRES presumably induced by chemotherapy were
simultaneously treated with G-CSF. However due to the
considerable numbers of patients that receive G-CSF
routinely and the paucity of reports, it is highly doubtful
that this agent causes the PRES phenomenon; nonetheless,
synergism between G-CSF and cytotoxic agents can not
be excluded.
PRES is a rare yet documented complication of chemotherapy and immunosuppressive agents such as Cytosine Arabinoside, Cyclosporine, and Tacrolimus [3,7].
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Several case reports in the literature acknowledged PRES
as a neurological adverse effect of Cisplatin [12-19]. There
are two neurological patterns of Cisplatin induced CNS
toxicity. The first consists of focal neurological deficits
or decreased level of consciousness, with or without seizures. Symptoms may develop a few hours and up to few
months after exposure to the agent, and are not dose dependent. No radiological pattern is evident in these cases,
and CSF analysis is normal. Electroencephalography (EEG)
shows a generalized slowing pattern (sometimes with
epileptic discharges). Symptoms usually resolve without
permanent neurological deficits. Other Cisplatin-induced
toxicities such as neutropenia, hypomagnesemia, hyponatremia, hypokalemia and renal dysfunction are described as contributory factors [20]. The second pattern consists of PRES, with the characteristic symptoms as described above and the typical neuroradiological abnormalities. This occurs usually immediately at the end or
shortly after (within few days) Cisplatin administration,
though as described in our first case report, the syndrome
may occur after several dosages of Cisplatin as well.
Despite the severe clinical symptoms and signs, most
patients make a full recovery. Some authors stated a possible interaction between Cisplatin and general anesthetic
agents, or associated electrolyte or blood pressure disturbances that precipitate the occurrence of PRES [21].
It has also been reported that Cisplatin-induced PRES
can be reflected as mild encephalopathy without seizures,
yet with the typical radiological pattern [22].
Of note, a case of PRES has been reported in a young
patient with metastatic adenocarcinoma of the rectum
who received Oxaliplatin, a platinum compound as well,
who developed seizures and altered mental status and a
typical pattern of PRES on MRI [23]. Carboplatin-induced PRES has also been reported recently [24].
Hypomagnesemia often accompanies Cisplatin-induced PRES. Considering that magnesium sulphate is used
to treat eclamptic convulsions (some of which have PRES
traits), magnesium might be involved in the pathophysiology of PRES and physicians should cautiously observe
the magnesium levels of these patients [25].
There are neither guidelines for supportive treatment
of PRES nor evidence for the best type of therapy. Since
the majority of the reported cases were resolved with the
use of intravenous antihypertensive medications and
magnesium sulphate, these are widely used in the management of this syndrome. In order to determine the magnitude of this syndrome, a special registry should be
considered for better estimation and future tailoring of
treatment guidelines for this life threatening situation. In
most case reports of PRES due to various etiologies, a female predominance has been depicted. This observation,
may imply (based on the known association to preeclampsia), a role for host mechanisms such as autoimmunity,
Copyright © 2012 SciRes.

which is more evident in women. Future studies should
explore this aspect as well.
The rising number of reports of this condition due to
different chemotherapy and immunosuppressive agents
such as Gemcitabine, Cyclosporine, biological therapies
like Bevacizumab and Sunitinib [8,26,27] and agents like
G-CSF [24] should raise the threshold of suspicion in
physicians and neuroradiologists treating this group of
patients [28].

4. Conclusions
Cisplatin-induced PRES should be suspected in patients
who have recently received Cisplatin and develop neurological symptoms. Imaging of the brain reveals a typical
leukoencephalopathy pattern which is usually more pronounced in the posterior territory of the brain due to anatomical differences in its innervation. The importance of
this report lies in the acute, life threatening but reversible
nature of this condition when recognized and treated promptly by withdrawal of the suspected offending drug,
swift control of both arterial hypertension and raised intracranial pressure and respiratory support when necessary.
The escalating number of clinical reports of PRES merits further studies of the mechanism of toxicity, adequate
treatment and awareness of physicians to this life threatening entity.
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