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ABSTRACT

Posterior Reversible Encephalopathy Syndrome (PRES) is defined as a clinico-pathological disorder
characterized by a myriadof symptoms including altered mental status, headaches, blurring of vision and seizure,
because of the involvement of the occipital and/or parietal lobes of the brain. Eclampsia is known to be the
commonest etiological factors behind PRES. This is a review of literature guided clinic-radiological findings
which aid in the early diagnosis and management of PRES and thereby reduce morbidities and complications

related to the same.
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Posterior Reversible Encephalopathy Syndrome,
acronymed as PRES, is a clinico-neuroradiologically
diagnosed condition which affects the occipital and
parietal lobes of the brain, characterized by reversible
changes occurring in the central nervous system
evidenced by typical radiological features on MRI
(Magnetic Resonance Imaging) or CT (Computed
Tomography) imaging of the brain. Also called as
Reversible Posterior Encephalopathy Syndrome (RPLS),
this is a rapidly evolving neurological state characterized
by altered mental status, confusion, headaches, visual
disturbances especially blurring of vision and seizures '~
The diagnosis of PRES is established by taking into
account the clinical history of the patient, along with
physical and neurological examination. Early diagnosis
with prompt treatment may lead to complete resolution of
the symptoms within 2 weeks. Failure to diagnose the
entity at an early stage might result in adverse outcomes

ranging from persistent and residual neurologic deficit
and disabilities to even death > *. Many etiological factors
are implicated eg
kidney failure, eclampsia,
hypertension, systemic lupus erythematosis (SLE)

Hemorrhagic press and severe and malignant variants of

immunosuppressive medications,
severe and malignant

PRES carry very poor prognosis for the patient with very
high morbidity and mortality rates >*".

This is a review of literature guided clinico -
neuroradiological findings of peripartum women with
PRES to aid in early diagnosis and initiation of treatment
so as to reduce the complications thereof.

Discussion

Historically this entity it is known by many other

synonyms eg

e Posterior Reversible Encephalopathy Syndrome

e Reversible  Posterior  Leukoencephalopathy
Syndrome (RPLS)
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e Hyperperfusion Encephalopathy

e Brain Capillary Leak Syndrome (BCLS)

e Hypertensive Encephalopathy (HE)

e Posterior Encephalopathia

e  Occipito- Parietal Encephalopathy (OPE)

e Toxemic Posterior Encephalopathy (TPE)

This clinical entity was described for the very first
time in 1996 by Hinchey et al . Although PRES is most
commonly seen and described in postpartum patients with
history of antenatal hypertension, there are many other
clinical conditions which might be the underlying
etiological factors example hypertension - essential or
chronic, preeclampsia, eclampsia, renal diseases eg. acute
glomerulonephritis, nephritis secondary to SLE (lupus
nephritis), HUS (hemolytic uremic syndrome), thrombotic
thrombocytopenic purpura (TTP), renal transplant,
immunosuppressive drugs eg cyclosporine A, tacrolimus,
interferon alpha and corticosteroids, infections eg
toxemia, septicemia, toxic shock syndrome(TSS),
influenza A, pregnancy, autoimmune diseases, some
vaccines eg measles etc *'°.

Any of these factors may trigger the onset of PRES in
the patient. It has also been observed that a small
percentage of patients do not have any history of
hypertension. This has challenged the traditional beliefs
about PRES and its etiology and has led to the speculation
by some researchers that hypertension may not be the
cause of the disorder but surges in the blood pressure
levels could act as a trigger for the same °. Many studies
believe eclampsia to be a good prognostic factor for PRES
1115

Although the exact hemodynamic mechanisms
underlying this syndrome are not clear, three theories
have been suggested'”. The most widely accepted theory
is that severe hypertension causes the auto - regulation
system to fail leading to hyperperfusion and subsequent
endothelial injury and vasogenic edema. The original
theory suggests that hypertension or rapid changes in the
blood pressure (BP) results in compensatory mechanisms
of cerebral auto regulatory vasoconstriction, cerebral
ischemia and resultant cerebral edema.

The most recent theory suggests that it has an
immunological etiology. The immune system is triggered
with T-cell activation, endothelial activation and T-cell
trafficking which further stimulates vasculopathy and

vasoconstriction resulting in sustained hyporperfusion and
edema so very characteristic of PRES *'*.

The first theory recognizes vasospasm as the main
underlying mechanism which is a resultant of overt
activation of cerebral auto-regulation that might result in
reversible ischemia and at the potentially risky basement
membrane of the cerebral vascular tree.Most of the cases
do not manifest vasospasm in the large vessels. Even if
some patients do have evidence of hypo- perfusion on
SPECT cerebral perfusion tests, most depict
hyperperfusion findings '

At present the hypoperfusion theory is the most widely
accepted one globally. Hemostatic mechanism tries to
ensure regular blood flow to the brain by auto-regulation.
With the drop in systemic blood pressure, the threshold
values of the auto-regulatory system dips down further
accordingly. In order to increase the cerebral blood flow,
the distal arterioles start to undergo vasodilatation.

Conversely, with an elevation of the systemic blood
pressure, the threshold values of the auto-regulatory
system rise to higher level accordingly. To increase the
cerebral perfusion, the cerebral arterioles undergo
vasoconstriction resulting in enhanced systemic vascular
resistance.

It is a known fact that there is an upper limit for
cerebral autoregulation at the time of spontaneous overt
hypertension. When this limit is exceeded, the already
vasoconstricted arterioles cannot undergo further
contraction and then they are forced to undergo
vasodilatation. This vasodilatation first initiates in the
small segments sporadically and then gradually involves
the whole vascular tree. This then leads to breakdown of
the blood brain barrier resulting in extravasation of fluid,
macromolecules along with erythrocytic extraversions
which is evidenced in the brain parenchyma'®'". The
cerebral cortex, owing to its compact and more organized
structure, resists large cerebral edema, which then shows
tendency to percolate towards the subcortical white matter
by continually destroying the fragile blood brain barrier*.

After the blood brain barrier recovery has occurred,
the edema is absorbed gradually from the subcortical
white matter. This process is aided by the sympathetic
nervous system. And because sympathetic innervation is
poorer on the posterior circulation as compared to the
anterior one, this results in a consequent reduced auto-
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regulation of the already impaired cerebral areas **'. This
explains the posterior brain territory susceptibility and
radiological findings which are generally seen in PRES.

The alterations of cytotoxic and vasogenic edema in
DWI (diffusion weighted imaging) and ADC (apparent
diffusion coefficient) on imaging maps can be described
as follows (Table 1):

Table 1: The alterations of cytotoxic and vasogenic
edema in DWI and ADC on imaging maps

Categories Vasogenic edema  Cytotoxic edema

DWI + increased signal ~ ++ increased signal
intensity intensity

ADC Increased signal Decreased signal
intensity intensity

Evolution  Usually reversible  Usually reversible

Biopsy or autopsy specimens obtained during an acute
state depicts histological features of vasogenic edema in
accordance with the observations seen on DWI.
Evidences of activated or reactive astrocytes, scattered
macrophages along with numerous T-Lymphocytes are
seen without inflammation, ischemia or neuronal damage.

Late autopsy reports manifest evidence of
demyelination and myelin pallor in addition to evidence
of ischemia, neuronal anoxic damage, laminar necrosis or
old hemorrhages and infarcts in the white matter and
cortex >,

Though the intensity and severity of the clinical
manifestations of PRES may vary from case to case,
nevertheless, altered mental status, confusion, headaches,
seizures and symptoms related to the occipital lobe are
consistently present. The symptoms may have an acute or
sub-acute onset but the seizure is almost invariable
present, maybe focal but usually is of generalized tonic
clonic type- sometimes maybe of the status eclampticus
type 2.°

Altered mental status may manifest as anything from
alertness or drowsiness and confusion to deep coma and
even death eventually *'.The visual manifestations may
range from mild blurring of vision to cortical blindness.
The patients might have normo-active deep tendon
reflexes or sometimes weakness in coordination might be
a elicited too ""'*. Some patients may slow wave activity
on EEG (Electro Encephalo Graphy) 2

10

A neuro-imaging study in PRES usually shows
bilateral and symmetrical cerebral edema the
subcortical regions of the parietal and the occipital lobe in
approximately 98% of the cases, corresponding to the
typical manifestation of PRES which is mainly due to
vasogenic edema rather than the cytotoxic variety.’
However, these lesions can also extend into the other
cerebral structures e.g frontal lobes (68%), the temporal
lobes (40%),the cerebellar hemisphere (30%), the basal
ganglia (14%), the brainstem (13%) and also the deep
white matter , especially the splenium of the corpus
callosum (10%). In as many as 28% of the cases these
involvement might be unilateral only. > **

On CT brain, the affected areas are depicted as diffuse
hypo-dense lesions, but MRI is far superior in delineating
the lesions >* - which appears as iso-dense or low signal
intensity on T1 weighted images and high signal intensity
on T2 weighted images and FLAIR (Fluid Attenuated
Inversion Recovery).

However FLAIR images are considered superior to
proton-density and T2 weighted spin-echo for detecting
supratentorial cerebral lesions. Moreover FLAIR
sequences allow the neuroradiologist to have better
characterization of the lesion location 2%,

These lesions usually resolve within days or weeks
with appropriate treatment. Early diagnosis and treatment
are the two main points towards achieving good prognosis
with better outcomes *. The mainstay of treatment is
identifying and managing the underlying triggering or
precipitating factor, control and prevent seizures, strict
blood pressure control and other supportive treatment as
required. Correction of the systolic blood pressure is of
paramount importance so as to prevent worsening of the
cerebral edema *°. Labetalol, hydralazine and nifidepine
are quite effective in achieving the desired control over
the hypertension because of their quick onset of action
and easy dose titrability ',

Term and near term pregnancies must be terminated,
with magnesium sulfate for eclamptic seizure prevention
and control. Refractory seizures might require treatment
with barbiturates e.g Phenytoin or Phenobarbital or
benzodiazepinese. glorazepam ordiazepam. Patients who
present with malignant PRES should be promptly referred
to Neuro Critical Care Unit for neurophysical and

in
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neurosurgical evaluation and aggressive management of

the underlying conditions >>",
Conclusion

Posterior Reversible Encephalopathy Syndrome
(PRES), despite its dramatic and overwhelming

cliniconeuroradiological presentation, is potentially a
reversible condition with definitive treatment. It is
therefore imperative that all the clinicians should make an

effort in understanding the syndrome and its
etiopathogenesis so as to avoid unnecessary and
unwarranted repeated neuroimaging studies. It is

advocated that MRI should be used in suspected cases of
PRES which can give as significant information,
especially regarding the differential diagnosis of PRES
and infarct of ischemic originn DWI is especially
recommended to avoid delayed diagnosis and treatment of
PRES so as to ensure better prognosis.
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