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Abstract: Posterior reversible encephalopathy syndrome (PRES) is a rare syndrome character-

ized by reversible vasogenic edema in the posterior hemispheres. PRES is most often attributed 

to primary hypertension, pre-eclampsia, and neurotoxicity secondary to immunosuppressants 

such as cyclosporine. Renal disease is an infrequent cause of PRES with a majority of cases 

occurring in adults with complete renal failure or in pediatric cases with underlying renal 

parenchymal disease and concurrent immunosuppressive therapy. Typical symptoms include 

seizure, headache, altered mental status, and visual disturbances. PRES is rarely associated 

with cerebral hemorrhage, and even less so with subarachnoid bleeds. Herein we report on 

a 25-year-old female with focal segmental glomerulosclerosis who developed PRES. The 

patient’s presentation was more severe as she presented with seizure, nephrotic syndrome, 

and subarachnoid hemorrhage. Computed tomography and magnetic resonance imaging with 

concurrent symptoms led us to the final diagnosis. The patient was treated with antihyper-

tensives, diuretics, and corticosteroids and follow-up imaging revealed resolution of PRES. 

Our case illustrates that underlying kidney disease even without immunosuppressive agents 

should be added to the list of possible causes for PRES. Symptoms are reversible with treat-

ment of underlying cause or offending agent.

Keywords: PRES, posterior reversible encephalopathy syndrome, focal segmental glomeru-

losclerosis, subarachnoid hemorrhage

Introduction
Reversible posterior leukoencephalopathy syndrome, or posterior reversible encephal-

opathy syndrome (PRES), is a heterogeneous clinico-radiological syndrome character-

ized by the sudden onset of headaches, seizures, altered level of consciousness, and 

visual disturbances.1 Neurological imaging typically reveals widespread vasogenic 

white-matter edema, classically localized to the posterior parietal and occipital lobes. 

However, the name is a misnomer as this syndrome is not always reversible and edema 

is not confined to the posterior cerebral cortex.2

Though the exact incidence is unknown, PRES has been seen more frequently in 

females.3 PRES can be attributed to a number of acute and chronic conditions, with 

malignant hypertension, eclampsia, and immunosuppressive medications account-

ing for the majority of reported cases.4 Infrequently, PRES can be associated with 

nephrotic syndrome, with even fewer cases reported in patients with focal segmental 

glomerulosclerosis (FSGS).

Here we report a rare case of a young adult female with FSGS who presented with 

an acute onset seizure with concurrent subarachnoid hemorrhage (SAH) and nephrotic 

syndrome that was subsequently discovered to be PRES.
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Case presentation
A 25-year-old woman with a history of FSGS was admitted 

to our facility with severe headache, double vision, abdomi-

nal pain, nausea, vomiting, and altered mental status, with 

subsequent development of seizure. Prior to the seizure, 

the patient’s systolic blood pressure was severely elevated 

at 230 mmHg. She was not on any immunosuppressive or 

cytotoxic drugs. Due to her altered mental status, the patient 

was sedated and intubated and a full review of symptoms 

was unattainable.

A computed tomography (CT) scan of the head was 

promptly obtained and it revealed the presence of diffuse 

vasogenic edema and a small SAH on the cortical surface. 

Magnetic resonance angiography of the head was performed 

to determine the source of hemorrhage and no aneurysm, 

vessel stenosis, or arteriovenous malformation was evident. 

CT angiography was not performed due to coexisting chronic 

renal disease. Magnetic resonance imaging (MRI) of the 

brain revealed patchy bilateral supratentorial areas of T2 and 

fluid-attenuated inversion recovery cortical hyperintensity in 

the parieto-occipital lobe, which suggested the development 

of PRES (Figure 1).

The patient’s blood pressure stabilized with treatment and 

she was subsequently extubated. Neurological exam revealed 

no focal neurological deficits. There were no definite visual 

field abnormalities and remaining cranial nerves were also 

intact. The patient displayed good motor and sensory function 

bilaterally. There were evident signs of nephrotic syndrome 

including generalized anasarca, but the rest of the exam was 

otherwise unremarkable.

Laboratory data revealed hemoglobin (8.2 g/dL), blood 

urea nitrogen (41 mmol/L), creatinine (2.01 mol/L), and 

hypoalbuminemia (1.9 g/dL). Urinalysis revealed total urine 

protein greater than 810 mg/dL, urine protein to creatinine 

ratio of 9.20, and the presence of hyaline and granular casts. 

Additionally, the patient’s BNP was 923 pg/mL.

The patient was treated with antihypertensive medications 

(amlodipine, hydralazine) and diuretics to control her blood 

pressure and volume overload. Additionally, prednisone was 

started for the underlying FSGS. Over the course of her hos-

pital stay, the patient did not develop additional seizures and 

regained full consciousness over the course of her admission. 

Subsequent MRI of the brain 10 days after the seizure onset 

demonstrated almost complete resolution of the initial edema-

tous change. There was resolution of the nephrotic syndrome 

after 2 weeks treatment with diuresis and prednisone.

Discussion
PRES is a rare and complex clinico-radiological syndrome 

with a reported incidence of only 40/100,000 (0.04%) people.5 

Figure 1 MRI of the brain on admission revealing (A) cortical hyperintensity in the posterior parieto-occipital lobe, which suggests the presence of PRES; (B) follow-up MRI 
10 days after symptom onset showing resolution of PRES.
Abbreviations: MRI, magnetic resonance imaging; PRES, posterior reversible encephalopathy syndrome.
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PRES secondary to FSGS

Females are affected twice as often as males and typically pres-

ent in the fourth decade of life.6 PRES has been attributed to 

various acute and chronic medical conditions. It most commonly 

occurs in patients with uncontrolled hypertension, eclampsia, 

porphyria, or secondary to immunosuppressive and cytotoxic 

drugs. Renal disease has also been implicated in the develop-

ment of PRES; however, cases due to nephrotic syndrome are 

seldom reported. PRES in the setting of FSGS is further rare 

still, with a literature search finding only two additional cases in 

the English language (Table 1): 2/3 total cases were males and 

the median age was 25.7,8 All patients presented with seizure 

and headache; however, the presence of other classical symp-

toms was variable. The systolic blood pressure ranged from  

150s to 200s in the three cases. Unlike our scenario, the other 

cases involved patients who presented with steroid-resistant 

FSGS. Additionally, SAH was present only in our patient.

The exact pathophysiology of PRES is unknown; 

however, a number of potential theories exist: most com-

monly, a precipitating event such as hypertension leads to 

a loss of cerebral auto regulatory blood flow, leading to 

vasogenic edema; second, exposure to a causative agent 

leads to vasospasm and ischemia and subsequent edema; 

and third, dysfunction or injury to the endothelial cell tight 

junctions of the blood–brain barrier allows for transuda-

tive fluid leakage and resulting cerebral edema.3 Patients 

with FSGS have multiple risk factors for PRES including 

endothelial dysfunction secondary to cytotoxic drugs such 

as cyclosporine. Additionally, FSGS is a lesion that leads 

to nephrotic syndrome. This is primarily due to hypoalbu-

minemia and proteinuria, resulting in decreased oncotic 

pressure within vessels and consequently hypovolemia. 

The subsequent activation of the renin–angiotensin sys-

tem leads to retention of sodium and water and can lead 

to secondary hypertension, which in itself is a risk for the 

development of PRES. Additionally, patients with PRES 

secondary to FSGS may present at a much younger age than 

their classical counterparts with essential hypertension as 

the latter require many years to develop.

Clinical manifestations are acute or sub-acute and highly 

variable. Patients typically present with the sudden onset of 

severe headaches, seizures, altered level of consciousness, 

and visual disturbances. Symptoms usually resolve once 

the inciting factor is addressed; however, without prompt 

recognition PRES can progress to cerebral hemorrhage, 

coma, and death.9 Our patient had a similar presentation 

along with the presence of a SAH. Cerebral hemorrhage 

is a rare complication of PRES reported in only 5%–19% 

of patients.10 Furthermore, PRES is rarely associated with 

SAH, with most cases developing 1–2 weeks after the onset 

of hyperdynamic therapy for cerebral vasospasm.11 However, 

this was different in our case in which SAH occurred without 

hyperdynamic therapy.

Neuroimaging is essential for the diagnosis of PRES. 

MRI is the imaging of choice and characteristically reveals 

symmetrical hypo or hyperintense vasogenic white-matter 

edema, most commonly localized to the posterior temporo-

parietal-occipital lobes of the cerebral cortex. However, 

these findings can also be present in other areas of the 

cerebral hemispheres and the absence of posterior changes 

does not exclude the diagnosis of PRES.9 Follow-up imaging 

typically shows partially or completely resolved abnormali-

ties suggesting edema rather than infarction.

In conclusion, our case highlights a common pathologi-

cal mechanism linking FSGS and PRES. It appears that the 

development of PRES is multi-factorial with the most likely 

disturbance being secondary hypertension in a patient with 

renal disease who is not on immunosuppressive therapy. The 

prognosis is usually benign and typically fully reversible 

within a period of days to weeks after removal of the incit-

ing factor and control of blood pressure. Clinicians should 

be aware of the association between renal disease and PRES 

and keep a high index of suspicion when faced with a patient 

who presents with severe headache, visual symptoms, con-

fusion, seizures, and classical radiographic changes. Grave 

consequences including irreversible brain damage and death 

can occur when clinicians fail to recognize the symptoms; 

Table 1 Review of patients with focal segmental glomerulosclerosis who developed posterior reversible encephalopathy syndrome

Case Age/sex Location of lesion Cyclosporine Clinical presentation

Seizure Headache Visual changes Altered 
mental 
status

Nausea or vomiting

1 23/male T - + + + - +
2 27/male P, F + + + - + +

Our case 25/female P, O - + + + + +

Abbreviations: T, temporal; P, parietal; F, frontal; O, occipital.
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however, with timely diagnosis effective treatment is avail-

able by treating the underlying cause.
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