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Clinico-radiological Profile and Its Association with Clinical Outcome in

Patients with Posterior Reversible Encephalopathy Syndrome

Md. Rubel'™ Akramul Azam?> Syed Arif Uddin® Shemanta Waddadar*
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Abstract

Background: Posterior Reversible Encephalopathy
Syndrome (PRES) is a clinical-radiological condition that
is generally reversible. However, a significant number of
patients may experience permanent neurological sequelae,
which can lead to a fatal outcome. The study aimed to find
out the various causes, clinical symptoms, and imaging
results of patients with PRES. It also aimed to understand
how these factors are related to the patients' clinical
outcomes.

Materials and methods: This prospective observational
study comprised of 56 patients who fulfilled the criteria
for the diagnosis of PRES from the Department of
Neurology, Medicine, Gynae & Obstetric of Chittagong
Medical College Hospital. The demographic and clinical
data, imaging findings, and laboratory parameter were
duly recorded.Patients' outcomes were assessed using
modified Rankin Scale (mRS) scores one month after the
initial symptoms of PRES.

Results: The mean age was 24.4+9.6 years and 91.1%
were female. The most common symptoms were seizure
(98.2%), headache (78.6%), blurred vision (60.7%), stupor
(51.8%) and vomiting (41.1%). The most frequent
precipitating cause was posttpartum pre-eclampsia /
eclampsia (53.6%), followed by antepartum pre-eclampsia
/ eclampsia (30.4%), acute HTN (10.4%) and acute kidney
injury (5.4%). The parieto-occipital region was the most
common area of involvement (98.2%), followed by the
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frontal lobe/superior frontal sulcus (75%), temporal
(51.8%), holohemispheric watershed (26.8%), cerebellum
(10.7%), basal ganglia (8.9%) and brainstem (1.8%).
Haemorrhage was seen rarely (7.2%). At discharge, 26.2%
of the patients had a poor outcome (mRS>2), and at the
one-month follow-up, 14.3% of the patients had a poor
outcome. The only independent predictor for poor
outcomes of PRES was the presence of diffusion
restriction on MRI.

Conclusion: This study would enhance our understanding
of PRES's nature in our context. However, prospective
large-scale multicenter studies are necessary to establish
factors that are independently associated with unfavourable
outcomes in PRES.

Key words: Clinical features; Central nervous system;
Posterior Reversible Encephalopathy Syndrome (PRES).

Introduction

PRES is a syndrome that affects the Central
Nervous System (CNS) and can present with
various clinical symptoms, which typically
involve headache, altered mental status, seizures,
and vision loss.! A wide range of conditions can
result in the development of PRES, including the
most common reported etiologies including
preeclampsia/eclampsia, moderate to severe HTN,
infection with sepsis, autoimmune disease such as
SLE, multidrug chemotherapy regimens and
hematopoietic malignancies.? The common
imaging characteristics observed in cases of PRES
typically include near-symmetrical vasogenic
edema in the subcortical white matter, which may
also spread to the adjacent cortex. These features
are most effectively observed using FLAIR
sequences.>*

Typically, the prognosis of PRES is determined by
the underlying pathology, while the outcome is
determined by the immediate removal or
treatment of such pathology.>¢ The mortality rate
for patients with PRES is between 3% and 7%,
and it has been attributed to neurological injury
caused by intracranial hemorrhage, diffuse
cerebral edema, posterior fossa edema with
brainstem compression, increased intracranial
pressure and sepsis with multiorgan dysfunction
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syndrome.®” There has been a reported residual
neurological deficit in 10%-37% of patients with
PRES.>% Poor outcomes have been associated
with certain factors includeischemia, hemorrhage,
extensive vasogenicoedema, brainstem involvement,
hyperglycemia, severe encephalopathy, etiology
other than pre-eclampsia/ eclampsia, multiple
comorbidities, SAH and corpus callosal
involvement.312 However, there are no clear
conclusions regarding the relative impact of
clinical factors, imaging findings, and laboratory
parameters on the outcome of PRES.!? Further
investigation, especially prospectively, is
necessary to understand the role of imaging
findings, clinical symptoms, and biochemical
parameters in predicting PRES prognosis.

The increased recognition and better
understanding of this condition has been achieved
through increased brain imaging in the past
twenty years. However, all we know about PRES
is based solely on a few small case studies from
Bangladesh.'#16 and observational studies
conducted on other countries.!3 Therefore, further
investigation was conducted into the clinical,
radiological and outcome of PRES. Hence, we
planned to prospectivelystudy the clinical
symptoms, different imaging characteristics and
their association with clinical outcomes in patients
with PRES admitted to a tertiary hospital in
Bangladesh.

Materials and methods

We conducted a prospective observational study

in the Departments of Neurology, Medicine,

Gynae and Obstetrics of Chittagong Medical

College Hospital, from March to December 2020.

The ethical and review committee at Chittagong

Medical College has approved the study protocol

(CMC/PG/2020/633, dated 11/03/2020). Verbal

and written informed consent was taken from the

caregivers of the patients.

We included consecutive patients who had age

more than 12 years admitted to the hospital with

the following criteria:

1) Acute onset neurological symptoms including
headache, altered level of consciousness,
seizure, visual disturbance or focal
neurological deficit

ii) Typical or atypical MRI manifestations of PRES

ii1) Had known risk factors of PRES.

26

JCMCTA 2023 ; 34 (2) : 25-30

We excluded the patients with clinical features not
favoring PRES, patients with cerebral oedema due
to ischemia, haemorrhage, inflammation,
infection, or space-occupying lesions, and patients
whose relatives refused to participate in the study.
Data collection included demography, coexisting
past illness, sign, and symptoms, imaging, and
biochemical features. The outcome was measured
by the mRS score after 30 (+5) days of PRES
onset. A mRS score of 0-2 was considered a
favorable outcome, while a score above 2 was
considered a poor outcome.!”

SPSS version 23.0 (IBM SPSS Inc., USA) was
utilized to analyze the data. Continuous data was
presented in the form of mean + SD or median,
and with a 25%-75% interquartile range as
appropriate. Categorical data was presented in
numbers (Percentages). The Fisher's exact test was
utilized to compare categorical variables andthe
Mann-Whitney U test was utilized to compare
continuous variables. First, a univariate analysis
was done to find out the strength of the
association between the collected variables and
the 30 days outcome. Multivariate logistic
regression analysis was performed in the second
step, with the 30-day outcome as the dependent
variable and variables found to be significant by
univariate analysis as independent variables. The
results were presented in terms of the Odds Ratio
(OR) and the 95% Confidence Interval (CI) with
p<0.05 being considered to be statistically
significant.

Results

Patients' median age was 20.5 years (IQR, 18.5-
26.7) and ranging from 12.5 years to 55 years.
There was a female preponderance, with a female
to male ratio of 10.2:1. The median duration of the
interval of symptom onset to enrollment in the
study was 7 hours with a range from 1 hour to 5
days. Seizure was the most prevalent symptoms
followed by headache, blurred vision, stupor, and
vomiting. The most frequent precipitating factor
was a post-partum state with preeclampsia/
eclampsia followed by antepartum pre-eclampsia/
eclampsia, acute hypertension, and acute kidney
injury (Table I).
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Table I Clinical characteristics of the patients at admission
(n=56)

Variables [ n (%)/Median (IQR)
Age, years [ 20.5 (18.5-26.7)
Female [ 51 (91.1)
Precipitating causes [

Acute hypertension/] 6(10.4)
Antepartum preeclampsia/ eclampsia 17 (30.4)
Post-partum preeclampsia/ eclampsial’l 30 (53.6)
Acute kidney injury [] 3(54)
Chemotherapeutic drugs (Methotrexate)[] 1(1.8)
Acute hemodialysis [] 1(1.8)
Massive blood transfusion [ 1(1.8)
Symptoms at presentation

Seizure [ 55(98.2)
Headache [ 44 (78.6)
Blurred vision [J 34 (60.7)
Stupor [ 29 (51.8)
Vomiting [] 23 (41.1)
Drowsiness 15 (26.8)
Nausea [ 8(14.3)
Examination findings at presentation [

Cortical blindness [ 7(12.5)
Focal neurological deficit [ 5(8.9)
Coma [] 3(54)

Systolic blood pressure, mm of Hg |
Diastolic blood pressure, mm of Hg!!
Glasgow coma scale [

160 (150-177)
100 (90-110)
10 (8-14)

The data were expressed as frequency (%) or
median (IQR) as appropriate. IQR: Interquartile
Range.

The most frequently involved area on brain MRI was
parieto-occipital, followed by frontal lobe/superior
frontal sulcus, temporal, holohemispheric watershed,
cerebellum, basal ganglia and brainstem. The
incidence of restricted diffusion, and hemorrhage
was seen rarely (Table II).

Table II MRI features of the patients (n=56)

Variables [ Frequency (%)
Individual site[!

O Dominant parieto-occipital [ 55(98.2)
O Frontal lobe [ 42 (75.0)
O Holohemispheric watershed[] 15 (26.8)
O Temporal lobe [ 29 (51.8)
ad Cerebellum [ 6 (10.7)
O Basal ganglial’l 5(8.9)
O Brainstem [ 1(1.8)
O Corpus callosum splenium [ 2 (3.6)
Associated lesion [

ad Restricted diffusion [ 11 (19.6)
O Focal parenchymal hemorrhage [ 1(1.8)
O Microhaemorrhage [ 3(5.4)
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Overall outcome in the study was good without
any fatality. Themedian length of hospital stay
was 7 days, and the median time of clinical
resolution was 6 days (IQR:4-8 days) and ranged
from 2 to 12 days. Respectively, 26.2% and 14.3%
of the patients had poor outcome (mRS >2) at
discharge and at one month follow-up (Figure 1).

30-days outcome

Good outcome (mRS 0-2) * Poor outcome (mRS 3-5)

14.3%

85.7%

Figure 1 30-days outcome of the patients (n=56)

Among the different demographic and clinical
characteristics only higher cerebral function and
cortical blindness at enrollment were found to be
associated with the 30-day outcome. Patients with
good outcome had comparatively higher initial
median GCS value compared to patients with poor
outcome. Similarly, patients who were stuporous
were more likely to have poor outcome at 30 days
compared to their counterpart. Likewise, patients
with cortical blindness on presentation were more
likely to have poor outcome compared to their
counterpart (Table III).

Table III Association between admission clinical
characteristics with 30-day outcome

Variables ] 30-day outcome

ao Good (n=48) Poor (n=8)"1  pvalue

Age, yrs.[] 20 (18-26)™ 218270 08417

Sex

[Male J 5(104)0 0(0)0  0.0339%
Female 7 43 (89.6)" 8 (100)

Cause of PRES™ 0 0

CAntepartum preeclampsia ’1 14(192)0 33750 0.688"
Postpartum preeclampsia’| 26(54.2) 4(50.0) 1.0
Acute HTN 6(12.5)0 0o 06717
AKT*O 3(63)0 00 033%2f

Symptoms & Exam-findings 0 o

[Seizure [ 47(97.9)0) 8 (1001 1.0
Headache 39(813)C 5(625)0 03481
Blurred vision [ 29 (60.4) 5(62.5)C 107
Stupor 1 21 (43.8)0) 8(100)7  0.0057
Coma] 3(6.3)0 0(0)0 1.0
Cortical blindness 4(83) 303750 0.021F
GCS** 1 10(9-14)0 8 (8-10)C 0.03"
Focal neurological deficit [ 5(104)7 0 05197
SBP, mm of Hg ***(1 160 (150-180)1 160 (150-170)  0.899
DBP, mm of Hg_ 100 (90-110)2 100 (80-120)0 072"
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Data were expressed as frequency (%) or median
(Interquartile range), “p values were obtained
from Mann Whitney U test, 'p values were
obtained from the Fisher exact test. * Acute
Kidney Injury, ** Glasgow Coma Scale,***
Systolic and Diastolic Blood Pressure.

Among the imaging parameters only restricted
diffusion on DWI was found to be associated with
the 30-day outcome. Patient who had restricted
diffusion on MRI were more likely to had poor
outcome at 30 day compared to their counterpart
(Table IV). However, for the 30-day outcome, the
poor outcome was only associated with the
presence of diffusion restriction (OR, 62.37; 95%
CI, 2.71-143.1) among the four clinical and
radiologic variables.

Table IV Association between admission imaging
characteristics with 30-day outcome

MRI findings( 30 day outcome

oo Good (n=48)[] Poor (n=8)C]  p valuel]]
71 Dominent parieto-occipital T 44 (97.9)0 8 (100)7 1.0f
" Frontal lobe' 35(712.9)0  7(87.5)7  0.6677
" Holohemispheric watershed (] 14 (2920 11250 0428t
! Temporal lobe 1 234790 6(75.0)0  0.2547
" Cerebellum 11 510400 171257 107
' Basal ganglia’] 4@83)0 11250  0.55F

“ Brainstem ] 12.1)0 0(0)0 1.0f
" Corpus callosum splenium | 1200 11250 0.2687
' Restricted diffusion | (10 H 6(75.0)0 <0.0017
" Focal parenchymal hemorrhage 11 0(0)0  1(12.5)0 04157
' Microhaemorrhage ™ 24270 11250 07147

Data were expressed as frequency (%) or median
(Interquartile range); “p values were obtained
from Mann Whitney U test, 'p values were
obtained from the Fisher exact test.

Discussion

With the advent of neuroimaging, PRES has
become an increasingly recognized clinical-
radiological syndrome among a diverse patient
population, ranging from children to older people,
without any gender differences.'® The present
study included patients 12 years above only, and
the median age was around 20 years. Most
patients were women with a female. Series from
other countries also reported similar distribution
with female preponderance.”!%2% As the majority
of the cases of the present series were female and
the precipitating cause of PRES was pregnancy-
associated preeclampsia/eclampsia, this might be
attributed to the comparatively younger median
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age observed in the present study in contrast to
other larger series.>?? However, PRES due to
eclamptic encephalopathy had similar age
distribution to the present study.?!-22

In the current study, seizures have been reported
as the most common presentation. GTCS was
present in the majority (78.6%) of the cases, and
status epilepticus occurred in (26.8%) of cases.
Followed by seizure, the most prominent feature
at presentation was an altered level of
consciousness (In the form of drowsiness, stupor
or coma), which was found in 47 (83.9%) cases.
The third most common presentation was
headache in the present study. These findings
align with the other studies.!21-24

The most common precipitating cause in the
present study was post-partum preeclampsia/
eclampsia, followed by antepartum preeclampsia/
eclampsia, acute hypertension, and acute kidney
injury. Preeclampsia/eclampsia was the dominant
cause of PRES in previous case studies and
series.7-14-16,19

Like McKinney et al., 98.2% were typically
dominant parietooccipital, 75% frontal and 51.8%
temporal regions of brain involvement in the
present study.”> PRES does not solely occur at the
posterior, but rather shows a gradient-like pattern
from the back to the front, likely indicating the
sympathetic innervation gradient. In the present
study, haemorrhage was seen in (7.1%) where
focal parenchymal haemorrhage was seen in only
(1.8%) of cases and micro bleeding was observed
in (5.4%) of cases. On DWI, diffusion restriction
found in a minority (19.6%) of patients in the
present study. Similarly, McKinney et al. found
diffusion restriction less common in their study.?
Although the significant residual neurological
deficit has been reported in earlier studies, in the
present study, 82.1% of the patients were found to
have no residual neurological deficit after 30 days
of PRES.>% Most of the patients in the present
series were pregnancy-induced preeclampsia or
eclampsia, which might have contributed to a
favourable outcome in our cases. In a meta-analysis,
Chen et al. showed promising preeclampsia/
eclampsia-associated PRES outcomes.!* Similar to
a recent study, the entire cohort of the present
study survived till 30 days following the event.!?
It is in line with the existing evidence where it
was established that the aetiology of toxaemia of
pregnancy had a more favourable and less severe
course of the disease.?%-2713
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The prognosis of PRES 1is still unclear,
considering the role of different risk factors,
imaging findings, and biochemical parameters.
Prior research has established a correlation
between the causes, location of lesions, atypical
imaging results, and some biochemical markers
with the clinical outcome of PRES under varying
confounding settings. However, the results of
those studies vary and are not fully
conclusive.'>?0 In the present study, the only
independent predictor found for poor outcomes
was the presence of diffusion restriction.
Diffusion restriction is generally associated with
incomplete PRES recovery, reported by several
earlier studies.?10:12:13.20

Limitation
There was less case mix as most cases were pre-
eclamptic/eclamptic  patients. Radiological

evidence of reversibility could not be obtained in
our patients because there were no follow-up
MRIs conducted after the resolution of
neurological symptoms.Seriously ill patients with
sepsis, multiorgan dysfunction and autoimmune
disorders were not in the study group.

Conclusion

PRES was found to be a reversible disorder as the
outcome of patients with PRES was excellent
without any case fatality. Most patients were
female, and preeclampsia/eclampsia was the most
important contributory factor for this disorder,
followed by acute hypertension. Neuroimaging
demonstrated a higher frequency of combined
typical and atypical distribution where the
dominant parieto-occipital region was the most
common site of involvement. The presence of
diffusion restriction on MRI is a possible
predictor of poor outcomes.

Recommendation

Further prospective studies on larger populations
from different centres and case-mix with different
aetiology, including pediatric groups, should be
included in future studies to determine factors
linked to unfavorable outcomes in PRES.
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