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Posterior Reversible Encephalopathy Syndrome is an acute neurological condition 

characterized by reversible subcortical vasogenic edema, often presenting with seizures, 

headache, visual disturbances, and altered mental status. Objectives: To evaluate the clinical 

pro�le, risk factors, radiological �ndings, and outcomes of Posterior Reversible 

Encephalopathy Syndrome patients at a tertiary care hospital in Peshawar. Methods: This 

prospective cohort study was conducted at Northwest General Hospital and Research Center, 

Peshawar, from January 2023 to March 2025. Ninety patients diagnosed with Posterior 

Reversible Encephalopathy Syndrome through clinical presentation and Magnetic Resonance 

Imaging con�rmation were enrolled using non-probability consecutive sampling. Data on 

demographics, risk factors, symptoms, imaging, outcomes, and length of hospital stay were 

collected and analyzed. Descriptive analysis of the study was performed through SPSS version 

25.0. Results: Among 90 patients, 61 (67.8%) were females, 29 (32.2%) were males. The mean 

age was 35.92 ± 3.16 years. Seizures (70%), headache (56.7%), and altered mental status (54.4%) 

were the most common symptoms. Hypertension (53.3%) and postpartum eclampsia (50.8% of 

females) were the leading risk factors. Magnetic Resonance Imaging showed parieto-

occipital/cerebellar involvement in 74.4% and bilateral lesions in 96.7%. Most patients (92.2%) 

recovered and were discharged, while 7.8% passed away. Conclusions: Posterior Reversible 

Encephalopathy Syndrome is more prevalent in young females with underlying hypertension or 

postpartum complications. Early recognition and management can result in favorable 

outcomes. This study highlights the importance of timely diagnosis to prevent irreversible 

damage.
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Posterior reversible encephalopathy syndrome (PRES) is a 

clinical and radiological condition characterized by 

bilateral reversible vasogenic edema of the subcortical 

white matter, mostly in the parieto-occipital region. This 

causes a range of acute or subacute neurological 

symptoms, including headache, mental status changes, 

seizures, and visual impairment. PRES is typically 

suspected in patients with severe hypertension, renal 

f a i l u r e ,  a u t o i m m u n e  d i s e a s e s ,  e c l a m p s i a ,  o r 

immunosuppressive medicines. Frequent neurological 

eva l u at i o n s  a n d  n e u ro i m a g i n g  u s i n g  c o m p u te d 

tomography or magnetic resonance imaging are required 

to diagnose and assess the illness [1, 2]. This syndrome 

m o s t l y  a f fe c t s  yo u n g  a n d  m i d d l e - a g e d  p e o p l e, 

predominantly females, and may present a variety of 

clinical symptoms, like visual disturbances, headaches, 

seizures, and impaired consciousness. Magnetic 

Resonance Imaging reveals oedema, typically affecting the 

posterior subcortical areas. Triggering factors include 

hypertension, pre-eclampsia/eclampsia, renal failure, 

cytotoxic agents, and autoimmune conditions [3]. PRES is 

a reversible but often underdiagnosed neurological 
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M E T H O D S

condition associated with a range of triggers such as 

hypertension, renal failure, autoimmune disorders, and 

eclampsia. This study aims to evaluate the clinical 

characteristics, risk factors, and radiological patterns of 

PRES, and to identify factors associated with in-hospital 

mortality and clinical outcomes among patients admitted 

to our center. While PRES has been well-documented 

globally, most of the available literature from Pakistan, 

particularly from Peshawar, consists of case reports, with 

very limited research-based studies. There is a lack of 

comprehensive local  data regarding its  cl inical 

presentation, risk factors, and outcomes in our population. 

Posterior Reversible Encephalopathy Syndrome (PRES) is 

an increasingly recognized neurological condition 

associated with hypertension, renal dysfunction, and 

pregnancy-related complications. Despite its clinical 

importance, the condition remains underdiagnosed due to 

its variable presentation and limited awareness among 

clinicians. Most available evidence is derived from 

international studies, while local data from Pakistan, 

particularly from Peshawar remain scarce and are mainly 

limited to case reports. This lack of comprehensive 

regional evidence highlights the need for systematic 

research to better understand the clinical pro�le, risk 

factors, and outcomes of PRES in the local population. This 

study aims to evaluate the clinical pro�le, risk factors, 

radiological �ndings, and outcomes of Posterior Reversible 

Encephalopathy Syndrome patients at a tertiary care 

hospital in Peshawar.

alternative neurological diagnoses, pre-existing major 

neurological disease, or those who declined participation 

were excluded. PRES was de�ned as bilateral, symmetrical 

hyperintense signals on T2-weighted and �uid-attenuated 

inversion recovery (FLAIR) sequences predominantly in the 

parieto-occipital lobes, without signi�cant diffusion 

restriction on diffusion-weighted imaging (DWI) and 

infarction, con�rmed by a consultant radiologist. 

Electroencephalography (EEG) was performed in patients 

with seizures or unexplained altered mental status, 

fundoscopy was conducted in patients with visual 

complaints, and obstetric history was obtained in pregnant 

o r  p o s t p a r t u m  w o m e n  t o  a s s e s s  f o r  p r e -

eclampsia/eclampsia. Data were collected prospectively 

using a structured proforma, including demographic 

details, clinical presentation, blood pressure readings, 

medical and obstetric history, medication use, laboratory 

investigations (CBC, renal and liver function tests, 

electrolytes, autoimmune pro�le, and urine protein where 

relevant), fundoscopy and EEG �ndings, radiological 

results, treatment strategies, and short-term clinical 

outcomes. Management included blood pressure control, 

antiepileptic therapy, and intensive care admission in 

cases of severe neurological compromise, hemodynamic 

instability, or refractory seizures. Patients were followed 

during their hospital stay to assess disease progression 

and treatment response. Data were analyzed using SPSS 

version 25.0; numerical variables were expressed as mean 

± SD or median (IQR) after normality testing, and categorical 

variables as frequencies and percentages.  The 

independent t-test or Mann-Whitney U test was used for 

continuous variables, and Fisher 's exact test for 

categorical variables to compare outcomes based on 

discharge status.

This prospective cohort study was carried out in the 

Neurology Department of Northwest General Hospital and 

Research Center, Peshawar, from February 2025 to April 

2025. Ethical approval (Ref# IRB&EC/2024-GH/0245) was 

obtained from the Institutional Review Board and Ethical 

Committee of Alliance Health Care Private Limited, and 

written informed consent was taken from all participants. 

Patients presenting to the emergency or neurology 

depar tments with acute neurological  symptoms 

suggestive of posterior reversible encephalopathy 

syndrome (PRES), such as seizures, headache, visual 

disturbances, or altered mental status, were clinically 

assessed and underwent magnetic resonance imaging 

(MRI). Using a non-probability consecutive sampling 

technique, only those with bilateral, symmetrical 

vasogenic edema predominantly involving the posterior 

brain regions on MRI were included. The sample size (n=90) 

was calculated at a 95% con�dence level, 5% margin of 

error, and an expected frequency of systemic hypertension 

of 6.2% [4]. Inclusion criteria were age >18 years, either 

gender, and both clinical and radiological con�rmation of 

PRES. Patients with inconclusive or normal MRI �ndings, 
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R E S U L T S

The study included 90 patients diagnosed with PRES, 
predominantly females 61 (67.8%). The mean age of 
patients was 35.92 ± 3.16 years. Clinically, seizures were the 
most common presentation, 63 (70%), and hypertension 
was the most prevalent risk factor, present in 48 (53.3%) 
patients. Renal involvement was observed in 27 (30%) 
patients and 9 (10%) diagnosed with chronic kidney 
disease. Imaging �ndings predominantly showed parieto-
occipital and cerebellar involvement in 67 (74.4%) patients, 
Table 1.
Table 1: Demographics, Clinical Pro�le, Risk Factors, Imaging, and 
Outcomes PRES patients

Variables Frequency (%)
+/Mean  S.D

29 (32.2%)

61 (67.8%)

Males (n, %)

Females (n, %)

Demographics
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Figure 2: T2-weighted axial MRI scan of the brain at the level of the 
lateral ventricles

Axial FLAIR MRI scan of the brain, at the level of the parietal 

lobes. A small, discrete focus of hyperintensity is seen in 

the subcortical white matter of the left parietal lobe, Figure 

3.  

Figure 3: Axial FLAIR MRI scan of the brain, at the level of the 
parietal lobes 

D I S C U S S I O N

This study evaluated the clinical pro�le, risk factors, 
radiological patterns, and outcomes of patients diagnosed 
with PRES in a tertiary care hospital in Peshawar. The most 
frequent presenting symptoms—seizures, headaches, 
visual disturbances, and altered mental status—were 
consistent with previous reports by William et al. [5] and 
Ghanem et al. [6], where seizures were observed in up to 
79.01% of cases. These features re�ect the underlying 
pathophysiological hallmark of PRES: vasogenic edema, 
predominantly affecting the parieto-occipital lobes [5, 7]. 
The similarity of our �ndings to reports from other 
populations underscores the consistent presentation of 
PRES across regions. Hypertension was the most common 
associated condition, frequently occurring in combination 

Table 2: Comparison of demographic and clinical variables 
between patients discharged and those who died during 
hospitalization for PRES

There was no statistically signi�cant difference in age or 

gender distribution between discharged and died patients 

(p>0.050). However, hospital stay was signi�cantly shorter 

in patients who died compared to those discharged 

(median 6 vs. 9 days, p=0.045). The p-value was calculated 

by using the t-test, the Mann-Whitney U test, and Fisher's 

Exact test, Table 2.

Variable Died (n=7)
p-

Value
Discharged

(n=83)

Age (years) Mean ± SD

Hospital Stay Median (IQR)

Female (n, %)

Male (n, %)

33.6 ± 2.9

9 days (IQR = 5)

56/61 (91.8%)

27/29 (93.1%)

36.0 ± 11.2

6 days (IQR = 3)

5/61 (8.2%)

2/29 (6.9%)

0.590

0.045

0.999

Axial FLAIR MRI scan of the brain, demonstrating a large, 

hyperintense lesion in the left temporal lobe. The lesion 

shows surrounding vasogenic edema and is causing mass 

effect with effacement of the temporal sulci, Figure 1. 

Figure 1: Axial FLAIR MRI scan of the brain, demonstrating a large, 
hyperintense lesion in the left temporal lobe

T2-weighted axial MRI scan of the brain at the level of the 

lateral ventricles. The image shows a well-de�ned, 

hyperintense lesion within the right posterior frontal lobe, 

Figure 2. 

9 (10%)

67 (74.4%)

Chronic Kidney Disease (n, %)

Parieto-occipital and Cerebellar Involvement
 (n, %)

64 (71.1%)

87 (96.7%)

Subcortical Lesions (n, %)

Bilateral Involvement (n, %)

Imaging Pro�le

35.92 ± 3.16 years

63 (70%)

51 (56.7%)

28 (31.11%)

49 (54.4%)

17 (18.9%)

15 (16.7%)

11 (12.2%)

48 (53.3%)

31/61 (50.8%) (Females)

27 (30%)

Age (mean ± SD) years

Seizures (n, %)

Headache (n, %)

Visual Impairments (n, %)

Altered Mental Status (n, %)

Vomiting (n, %)

Fever (n, %)

Quadriperesis and Hemiperesis (n, %)

Hypertension (n, %)

Postpartum/Eclampsia (n, %)

Renal Diseases (n, %)

Clinical Pro�le

Risk Factors



mortality rate in our study (7.8%) was between the ranges 
reported in literature, 11.2% [21] and 2.17% [22]. All 
deceased patients presented with severe neurological 
compromise and signi�cant comorbidities, such as 
chronic kidney disease, postpartum eclampsia with 
multiorgan dysfunction, or poorly controlled hypertension. 
Shorter hospital stays in these patients compared to 
survivors likely re�ected rapid deterioration despite 
standard care. Late presentation and advanced disease 
stage at admission appear to have been major contributors 
to mortality in our setting. Our median hospital stay was 
shorter than reported by Goyal and Jeswani, [23] and de 
Farias Bressan et al. [24], which may re�ect differences in 
disease severity, timeliness of intervention, and healthcare 
resource availability. The reversibility of PRES with timely 
management, especially blood pressure control and 
treatment of underlying causes, remains a key �nding, 
consistent with the literature [17]. Early recognition is 
critical to preventing permanent neurological damage, as 
also stressed by Khanum et al. [25].

This study has limitations, including its single-center 

design, small sample size, short follow-up, and lack of 

treatment monitoring, which may limit generalizability. 

Additionally, the study focused primarily on short-term in-

hospital outcomes and lacked long-term follow-up to 

assess neurological recovery or recurrence of PRES Future 

multicenter studies with larger cohorts and long-term 

follow-up are needed to con�rm these �ndings and re�ne 

prognostic assessments in PRES. 

with preeclampsia and eclampsia in pregnant or 
postpartum women [8]. A systematic review also 
highlighted its signi�cant association with PRES in 
systemic lupus erythematosus (SLE) patients, stressing 
the importance of strict blood pressure control [9]. Renal 
failure, with or without immunosuppressive therapy, is 
another important contributor [10]. Autoimmune diseases 
s u c h  a s  S L E ,  p a r t i c u l a r l y  w h e n  t r e a t e d  w i t h 
cyclophosphamide, pose an elevated risk due to both 
disease-related vascular in�ammation and treatment-
related endothelial injury [11, 9]. In addition, cytotoxic and 
immunosuppressive drugs especially cyclosporine and 
tacrolimus—are well-recognized precipitants, particularly 
in transplant and oncology patients [12]. As in previous 
studies, we observed a higher prevalence of PRES in 
females, largely due to pregnancy-related cases, 
consistent with Seitz et al. [13] and Ranasingha and 
Bandara [14]. William et al. [5] similarly reported eclampsia 
as the most frequent risk factor in a Pakistani cohort. 
These �ndings highlight the need for heightened clinical 
vigilance in pregnant and postpartum women, where the 
condition may progress rapidly if not promptly addressed. 
The link between PRES and pregnancy is further supported 
by Hossain et al. [15], who demonstrated a signi�cant 
association with gestational age. Barai and Aher [4] 
reported that, in 97 PRES cases, the male-to-female ratio 
was 1:18, with headache, seizures, altered sensorium, and 
visual disturbances being the most common symptoms. 
Antepartum eclampsia, postpartum eclampsia, and 
preeclampsia were the main risk factors, followed by 
systemic hypertension and renal disease. Radiologically, 
the occipital lobe was most frequently involved, with 
subcortical hypodensities seen in all patients. Although 
most patients recovered well, the authors emphasized that 
PRES is not always reversible and can lead to morbidity or 
mortality [1]. In current cohort, the proportion of male 
patients (32.2%) was higher than reported in most 
literature, which generally shows female predominance. 
This pattern is consistent with a study in hemodialysis 
patients, where 72% of PRES cases were male, suggesting 
that renal failure may increase risk in this group [16]. 
Hypertension, renal impairment, and immunosuppressive 
drug use were notable risk factors in our series, 
corroborating �ndings from Hinduja,  [17] and William et al. 
[5]. Our overall prognosis was favorable, with 92.2% of 
patients discharged, comparable to the reversibility rates 
reported by Hinduja, [17]. Nevertheless, severe cases, 
p a r t i c u l a r l y  t h o s e  w i t h  c o m o r b i d i t i e s  s u c h  a s 
myelodysplastic syndromes or cerebral hemorrhage, have 
worse outcomes, as shown by Takigawa et al. [18] and Lim 
et al. [19]. Persistent neurological de�cits, including visual 
and motor impairments, may also occur, potentially 
affecting long-term quality of life [20]. The in-hospital 

C O N C L U S I O N S

Our study �ndings highlight that PRES predominantly 

affects young to middle-aged females and commonly 

presents with seizures, headaches, altered mental status, 

and visual disturbances. The most frequent risk factors 

identi�ed were hypertension, postpartum eclampsia, and 

renal dysfunction. MRI typically revealed bilateral parieto-

occipital lobe and cerebellum involvement. Most patients 

had favorable outcomes with early diagnosis and 

treatment. Recognizing these clinical and radiological 

p r e d i c to r s  c a n  fa c i l i t a te  t i m e l y  d i a g n o s i s  a n d 

management, thereby reducing morbidity and mortality 

associated with PRES. 
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