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Abstract

Posterior Reversible Encephalopathy Syndrome (PRES) is an entity that has gained importance in recent years. The diagnosis is clinical-radiological. Clinically, the 
patient presents neurological alterations such as headache, decreased level of consciousness, seizures, and visual disturbances. Radiologically, it includes cerebral 
oedema, predominantly of the white matter of parietal-occipital regions on magnetic resonance imaging. Multiple situations can trigger this condition, including high blood 
pressure, immunosuppressants, steroids, and chemotherapy well-known risk factors. An early diagnosis and adequate treatment are essential to avoid the appearance of 
sequelae in these patients.

This case consists of a patient diagnosed at 11 years of age with a bifocal non-germline tumour in the brain who, after treatment with chemotherapy, presented 
a clinical deterioration with instability compatible with septic shock. Subsequently, he presented a sudden alteration in the level of consciousness accompanied by 
hypertension and renal failure, which was suspected of PRES after a brain CT imaging test.
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Introduction

Posterior Reversible Encephalopathy Syndrome (PRES), 
classically known as posterior reversible leukoencephalopathy, 
is a clinical entity that has gained importance in recent years. 
Although initially described in adult patients with a mean age 
of 50 years, cases have also been seen in paediatric patients 
[1]. Its actual incidence is unknown due to a wide variety of 
presentations that complicate its differential diagnosis [2].

PRES consists of different symptoms of neurological 
characteristics associated with radiological alterations in 
the central nervous system that are usually reversible, but 
potentially severe [3-6]. As for the symptoms, vomiting, 
headache, blindness, altered level of consciousness or seizures 
can appear. These are usually preceded by arterial hypertension 
(HBP) or renal failure, although they are also associated 

with immunosuppressive treatment or with the presence of 

autoimmune diseases [7,8].

Radiological fi ndings point to transient brain dysfunction 

with a component of cerebral oedema in specifi c locations 

of the CNS, predominantly the white matter of parietal and 

occipital regions, although without an exclusive involvement 

of the white matter [3-5,9].

It is very important to have a high index of suspicion since 

it is often misdiagnosed or belatedly diagnosed. To suspect it, 

the triad of concordant clinical symptoms, risk factors, and 

complementary tests is important [3-5].

Treatment consists of reducing or eliminating the triggers 

of the syndrome with the aim of decreasing the risk of 

irreversible damage [10].
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Presentation of the case

A male patient diagnosed at the age of 11 with a bifocal 
cerebral pituitary germ cell tumour was treated with 
polychemotherapy, PEI (cisplatin, etoposide, and ifosfamide), 
and showed the following complications during treatment: 
poor digestive tolerance, bone marrow aplasia, and bacteraemia 
due to S. epidermidis. After administering up to 3 cycles of 
chemotherapy, the total disappearance of the two tumour foci 
was observed. He received a fourth cycle of chemotherapy that 
led to a subsequent hospitalization due to the side effects of 
cytostatic treatments. Finally, he was treated with radiotherapy 
and a good response was observed.

Since then, he has continued with analytical and MRI 
checks periodically. At 17 years of age, a brain MRI showed 
signs of tumour recurrence at the level of the pituitary stalk 
with extension to the hypothalamus with suggestive data of 
infi ltration of the optic chiasm and proximal portion of the left 
optic tract.

Four months later, he was admitted to the hospital because 
of a right middle cerebral artery stroke with left facial paralysis 
and left hemiparesis with subsequent partial recovery due 
to intratumoral haemorrhage in the pituitary stalk with 
minimal tumour growth and secondary ischemia. Clinically, a 
progressive loss of visual acuity with complete loss in the left 
eye and greatly diminished in the right eye is striking.

After discharge, an endoscopic endonasal biopsy was 
performed and a mixed germ cell tumour was diagnosed 
(immature teratoma in 90% of the tumour, embryonal 
carcinoma in 5%, and yolk sac tumour in 5%).

Therefore, he was admitted again for a new cycle of 
chemotherapy due to local recurrence. Two days later, after 
the start of treatment with PEI, he was admitted for febrile 
neutropenia with severe clinical worsening until the diagnosis of 
septic shock secondary to Klebsiella pneumoniae was established. 
Due to a decreased level of consciousness, hemodynamic 
instability, and acute renal failure, he was admitted to the 
Paediatric Intensive Care Unit. At the same time, the patient 
presented an alteration of the third cranial nerve and an EEG 
was performed whose tracing showed a slowed basal rhythm 
without epileptiform activity. He was treated with antibiotic 
therapy with meropenem, multiple red blood cell and platelet 
transfusions, as well as colony-stimulating factors.

The next day after admission to the ICU, his condition 
worsened again with a sudden alteration in the level of 
consciousness, hypertension, and desaturation that required 
oxygen therapy at 10l pm. A CT scan of the brain was 
performed and was highly suggestive of reversible posterior 
encephalopathy (Figure 1).

After symptomatic treatment, the patient presented 
a progressive clinical improvement until the level of 
consciousness was restored and vision partially improved. At 
discharge, he was vigilant and connected, answering questions 
in a coherent way and understanding conversations with the 

persistence of the sequelae of his tumour (panhypopituitarism 
and decreased visual acuity) as well as his middle cerebral 
artery infarction (hemiparesis).

At approximately 2 months, a follow-up brain MRI was 
performed, which showed resolution of the parietal and frontal 
cortical-subcortical lesions described in the previous CT scan, 
attributable to recovered Posterior Reversible Encephalopathy 
Syndrome (PRES) (Figure 2).

The clinical case is summarized in Table 1.

 

Figure 1: Brain CT scan with hypodense, bilateral, symmetrical cortical-subcortical 
posterior parietal and frontal lesions that could be in the context of Posterior 
Reversible Encephalopathy Syndrome (PRES). Red arrows show the affected areas.

Figure 2: MRI with complete resolution of the parietal and frontal cortical-
subcortical lesions described in the previous CT scan, attributable to recovered 
Posterior Reversible Encephalopathy Syndrome (PRES).

Table 1: Risk factors, symptomatology, and image tests of this clinical case.

Risk factors Symptomatology Image Tests

-Polychemotherapy: cisplatin
-Granulocyte colony-
stimulating factor
-Septic shock
-High blood pressure
-Renal failure 

-Decreased level of 
consciousness
-Cranial nerve III 
alteration
-Slowed EEG
-Renal failure

-Brain CT scan with PRES 
involvement compatible 
with PRES
-Brain MRI control with 
resolution
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Discussion

PRES is either acute or subacute encephalopathy. Four 
theories that can explain the pathophysiology of PRES are 
established. The fi rst one, the vasogenic theory of hyper fl ow, 
due to an increase in capillary leakage pressure by exceeding 
the capacity of the brain for self-regulation, especially in the 
posterior distribution areas, which seem to be more susceptible 
to these rapid changes in blood pressure, and which could be 
explained by the reduced sympathetic innervation in this area 
[11]. However, this theory would not explain the appearance 
of normotensive or hypotensive patients. The second 
theory is cytotoxic: the presence of toxins, chemokines, or 
chemotherapeutic agents and immunomodulatory therapy in 
the bloodstream can generate endothelial dysfunction. The 
third theory is immunogenic, which insists on the activation 
of T lymphocytes with the subsequent release of cytokines 
(nitric oxide, interleukin 1, tumour necrosis factor-alpha, 
etc.) and culminates in endothelial dysfunction. The fourth 
theory, neuropeptides, explains that the release of potent 
vasoconstrictors, such as prostacyclin, endothelin 1, and 
thromboxane A-2, generates vasospasm and ischemia with 
subsequent oedema [12]. These four hypotheses converge in 
the existence of vasogenic oedema secondary to increased 
capillary fi ltration pressure with endothelial dysfunction that 
generates leakage from the blood-brain barrier. Endothelial 
dysfunction may lead to a lowered threshold for loss of brain 
fl ow autoregulation [13].

PRES is an uncommon complication of chemotherapy 
use, the incidence of which is increasing due to the increased 
survival associated with chemotherapy [3,14]. In a series of 
cases from the Children’s Oncohematology Unit of the Hospital 
Complex of Navarra, coincidences were observed in the treatment 
received by the 5 patients: vincristine was administered in 
4 or methotrexate in 3. The drugs are thought to produce 
cytotoxicity on the vascular endothelium [3,14].

Arterial hypertension (HBP) is an important factor for the 
development of PRES, being a feature of all cases in the study 
of the Children’s Oncohematology Unit of the Hospital Complex of 
Navarra [3]. There is a theory that supports that hypertension 
leads to arteriolar vasodilation with hyperperfusion with 
damage to the blood-brain barrier creating vasogenic edema.

In a case series of patients diagnosed with PRES in the 
Paediatric Intensive Care Unit of the Reina Sofía Hospital, it was 
found that 85.7% of the patients received chemotherapy or 
immunosuppressive drugs before presenting encephalopathy, 
frequently presenting acute renal failure and hypertension [2].

Our case shows an oncological patient who was treated 
with drugs that potentially cause PRES syndrome and who 
presented with hypertension for the fi rst time, in addition to 
having sepsis. Possibly, in our case, the cytotoxic and vasogenic 
theories may both explain the pathophysiology.

Gewirtz, et al. have reported that inadequate control of 
arterial hypertension worsens the morbidity of cerebral oedema, 
so antihypertensive treatment should be performed, usually in 

the intensive care unit, with drugs in continuous intravenous 
infusion, with the aim of slowly and progressively reducing 
BP levels to avoid cerebral ischemia [15]. In paediatrics, the 
most commonly used drugs for hypertensive emergencies are 
labetalol or nicardipine, with sodium nitroprusside increasingly 
falling into disuse as it is considered a high-risk drug [16].

In a study from Mexico, the most common underlying 
disease was acute lymphoblastic leukaemia. In terms of 
clinical symptoms, 86.3% had convulsive seizures and 45.5% 
had altered levels of consciousness. 27.2% of patients were 
receiving cyclosporine at the time of PRES, 54.5% were 
receiving steroids, and 22.7% received chemotherapy before 
presenting PRES [10].

Although PRES is characterized by its reversibility and 
good prognosis in up to 75-90% of cases, it is a serious entity 
with a mortality rate between 3% and 6% with neurological 
sequelae in approximately 10% - 20% of patients [15]. Patients 
should be admitted to a Paediatrics Intensive Care Unit for proper 
observation and treatment [8].

To avoid irreversibility with sequelae, early symptomatic 
treatment is important, such as controlling blood pressure or 
treating seizures and excluding triggers such as some drugs 
[17]. If the patient has had seizures, it is advisable to keep the 
anticonvulsants for around 3-6 months and indicate their 
withdrawal if there are no abnormalities in the MRI or EEG. It 
is possible to restart chemotherapy once the acute phase has 
passed [3,5,18].

Our patient had a good subsequent recovery, possibly 
due to the high initial index of suspicion and the speed in 
the establishment of symptomatic treatment. The next cycle 
of chemotherapy was not given until one month after PRES 
syndrome.

Regarding the location of involvement, it has classically 
been described in the parietal-occipital lobes. The imaging 
test of choice is MRI, as it is able to differentiate between 
vasogenic oedema (without restriction on the diffusion of 
water molecules) and cytotoxic oedema (if there is a restriction, 
with a worse prognosis) [3,9,19]. Currently, it is more widely 
accepted that PRES manifests itself as vasogenic oedema rather 
than cytotoxic, although their concomitance is possible.

In a series of cases, MRI was performed in 85.7% of the 
patients, with fi ndings suggestive of PRES in 75% of the cases 
and with a three-month follow-up with improvement or 
resolution of the lesions [2].

A relationship between neuroimaging fi ndings and the 
severity of the syndrome has not been established [20]. In the 
work of Singh, et al. all of them presented early reversibility of 
neurological symptoms, but when reviewing the control MRI of 
the eleven patients, in three no reversibility of vasogenic edema 
was observed and two of them already had sequelae such as 
encephalomalacia and lamellar necrosis, so it is important to 
perform the control MRI to evaluate the parenchymal damage 
that could remain despite being considered a reversible 
syndrome in most cases [10].
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Although the test of choice is MRI, an urgent CT scan was 
performed in our patients due to his instability.

Reviews have been carried out to assess the existence of 
clinical predictors, with hypertension, renal insuffi ciency, and 
chemotherapy being the most accurate [21].

Conclusion

PRES is a relatively uncommon complication of 
chemotherapy treatment in paediatric patients, but the 
increase in the prevalence of childhood cancer, as well as longer 
survival, is likely to increase the incidence of the condition in 
the upcoming years.

Our results suggest that an imaging test should be performed 
on every patient showing any neurological alteration and PRES 
risk factors, so this will help initiate timely treatment to reduce 
the risk of non-reversibility or complications.

With respect to the relevance of these conditions, larger 
paediatric studies are needed to know the true prevalence of 
this disease, as well as the clinical symptoms that may occur in 
patients with less severity and fewer comorbidities.

Ethical considerations

With respect to the undertaken for the case and its 
publications, a patient’s familial relation’s consent was 
obtained as required by the unit admission protocol.
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