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Posterior Reversible Encephalopathy Syndrome  in a Critically Ill  
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   Posterior reversible encephalopathy syndrome (PRES) is a transient condition characterized by altered mental status, seizure, head-
ache, and visual disturbance with typical neuro-imaging findings in the bilateral parieto-occipital regions. Clinicians should be aware 
of this syndrome because delayed diagnosis and treatment result in irreversible neurologic deficits. We present the case of a 77-year-
old male diagnosed with PRES in the setting of postoperative critical illness caused by small-bowel strangulation.
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■ Case Report ■

Posterior reversible encephalopathy syndrome (PRES) was first described as reversible posterior leukoencephalopathy syn-
drome by Hinchey et al.[1] in 1996. The primary symptoms included headache, vomiting, altered mental status, seizures, and 
visual disturbance[1,2] in the presence with typical, reversible, neuro-imaging findings of vasogenic edema involving the sub-
cortical white matter in the posterior portion of the cerebral hemisphere, especially in the bilateral parieto-occipital regions.[2-4] 
Various clinical conditions were identified as presenting a risk for PRES, such as abrupt arterial hypertension, impaired renal 
function, eclampsia/pre-eclampsia, an immunosuppressive/cytotoxic agent, transplantation, autoimmune diseases, infection, 
etc.[5] The pathophysiology of PRES remains controversial, although the favored theory is failure of cerebral auto-regulation 
due to an abrupt rise in blood pressure resulting in blood-brain barrier disruption with reversible vasogenic edema.[1,3,5] The 
incidence of PRES is unknown, although its recognition and diagnosis are increasing. Although PRES remains unfamiliar to 
many clinicians, it is important to be aware of this syndrome as early diagnosis and treatment can lead to reversible results and 
a better prognosis. We report the case of a patient diagnosed with PRES in the setting of a postoperative critical illness follow-
ing emergent abdominal surgery and intra-operative cardiopulmonary resuscitation (CPR) due to small-bowel strangulation.  

Case Report

A 77-year-old man was transferred to the emergency de-
partment with a five-day history of abdominal pain, gradually 
progressive vomiting, watery diarrhea, and dyspnea despite 
conservative treatment for paralytic ileus at a local hospital. 
The patient had a history of subtotal gastrectomy and adju-
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vant chemotherapy for advanced gastric cancer performed 
in 1997, and had already been taking oral hypoglycemic 
agents for diabetes mellitus for six years. Due to his chronic 
kidney disease, he had been regularly seen in the outpatient 
Department of Nephrology, although without dialysis for six 
months.

On examination, he was alert and his vital signs were 
96/62 mmHg, 102 beats/min, 30 breaths/min, and 36.2℃. 
His abdomen was rigid and severely distended with de-
creased bowel sound, tenderness, and rebound tenderness 
in the whole abdomen. The initial laboratory findings were 
presented in Table 1. Arterial blood gas analysis revealed a 
pH of 7.26, PaCO2 18 mmHg, PaO2 79 mmHg, HCO3 8.1 
mmol/L, and SaO2 93% while on room air. His lactate level 
was 4.6 mmol/L. 

An abdominal X-ray showed no bowel gas pattern, and 
abdominal computed tomography scan showed diffuse dis-
tension of his small bowel with abrupt luminal narrowing at 
the ileum. Because the patient was diagnosed clinically as 
panperitonitis with small bowel strangulation, emergent sur-
gery was performed. The operative finding was closed loop 

obstruction with small-bowel strangulation caused by an ad-
hesive band. Adhesiolysis, small-bowel resection, and anas-
tomosis were then performed. Immediately after anesthesia 
induction and endotracheal intubation, cardiac arrest oc-
curred, and one cycle of cardiopulmonary resuscitation was 
then performed with epinephrine injection. After recovery 
of his spontaneous circulation, his systolic blood pressure 
abruptly increased to 200 mmHg and sustained for 5 min-
utes. In order to normalize his blood pressure, nicardipine 
was administered and then systolic blood pressure decreased 
to 130 mmHg in 10 minutes. Five minutes later, blood pres-
sure decreased under 100 mmHg, a continuous infusion 
of 0.1 µg/kg/min epinephrine was maintained during the 
surgery to keep the systolic blood pressure between 120 and 
140 mmHg. Six hours later after intensive care unit (ICU) 
administration, systolic blood pressure decreased abruptly 
to 50 mmHg and portable echocardiography showed dimin-
ished myocardial contractility. So continuous infusion of 10 
µg/kg/min dobutamine was started and then systolic blood 
pressure was maintained above 100 mmHg. All vasopres-
sors were discontinued on postoperative day three. When 

Table 1. Laboratory data 

Variable Reference range On admission to emergency department

Hemoglobin (g/dL) 13-17 11.8

White-cell count (per mm3) 4,000-10,000 2,400

Differential count (%)

Neutrophils 50-75 79

Lymphocytes 20-44 13.4

Monocytes 2-9 3.4

Platelet count (per mm3) 150,000-350,000 93,000

Prothrombin time (sec) 70-140 47.8

aPTT (sec) 25-35 36.9

Glucose (mg/dL) 70-99 116

Creatinine (mg/dL) 0.70-1.40 2.20

BUN (mg/dL) 10-26 43

Total protein (g/dL) 6-8 4.5

Albumin (g/dL) 3.5-5.2 2.3

AST (IU/L) ~40 88

ALT (IU/L) ~40 23

Total bilirubin (mg/dL) 0.2-1.2 0.2

C-reactive protein (mg/dL) 0-0.6 20.09

Procalcitonin (ng/mL) ~0.5 154.26

aPTT: activated partial thromboplastin time; BUN: blood urea nitrogen; AST: aspartate aminotransfertase; ALT: alanine aminotransferase.
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the patient woke up on postoperative day seven, he was able 
to obey simple commands without significant sign of neu-
rologic deficit. Therefore, neurologic imaging studies were 
not performed. On postoperative day 14, tracheostomy was 
performed, and the patient was weaned off of the mechani-
cal ventilator on postoperative day 17. Continuous renal 
replacement therapy was continued for 13 days postopera-

tively and was discontinued after nine conventional hemodi-
alysis sessions. 

After recovering consciousness, the patient persistently 
complained of drowsiness, lethargy, and blurred vision in 
the general ward. A neurologic exam was conducted by a 
neurologist and the patient showed mild drowsy mental 
status with disorientation to time and place. His pupils 

Fig. 1. MRI assessment of chronic changes related to PRES with internal intracerebral hemorrhage. Axial T1-weighted imaging (A) and 
axial T2-weighted imaging (B) revealed subacute intracerebral hemorrhages in the bilateral occipital lobes, which were seen as high sig-
nal intensities on T1-weighted imaging and as a dark rim on T2-weighted imaging. In the deep and subcortical white matter of the bilat-
eral occipital lobes, cerebral edema was also seen as high signal intensities on T2-weighted (B) and fluid-attenuated inversion recovery 
imaging (C). MRI: magnetic resonance imaging; PRES: posterior reversible encephalopathy syndrome.

A B C

Fig. 2. MRI assessment of chronic change related to PRES with internal intracerebral hemorrhage. DWI (A) and ADC 
map imaging (B) did not reveal significant signal changes in the corresponding areas, except in the hemorrhagic foci. 
MRI: magnetic resonance imaging; PRES: posterior reversible encephalopathy syndrome; DWI: diffusion weighted 
imaging; ADC: apparent diffusion coefficient.

A B
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were both isocoric and reactive to light stimuli. Magnetic 
resonance imaging (MRI) of the brain as well as electro-
encephalography were obtained on postoperative day 27. 
Axial brain T1- and T2-weighted MRI disclosed subacute 
intracerebral hemorrhages (ICH) in the bilateral occipital 
lobes, and which were seen as high signal intensities on T1-
weighted images and with dark rim on T2-weighted images. 
In the deep and subcortical white matter of the bilateral oc-
cipital lobes, cerebral edema was also seen as high-signal 
intensities on T2-weighted and fluid attenuated inversion 
recovery (FLAIR) images (Fig. 1). Diffusion weighted im-
age (DWI) and apparent diffusion coefficiency (ADC) map 
image did not show significant signal change in correspond-
ing area, except the hemorrhagic foci. (Fig. 2) These find-
ings were assessed as chronic change of PRES with internal 
intracerebral hemorrhage. Ophthalmologic examination 
was requested and the finding was almost within the normal 
range in a slit-lamp examination, funduscopy, and intraocu-
lar pressure measurement, except for significantly decreased 
visual acuity of unknown onset. 

Although the patient was diagnosed with PRES, conserva-
tive management was maintained as there were no correct-
able medical conditions, such as uncontrolled hypertension, 
immunosuppressant or cytotoxic drug, infection, renal 
insufficiency, etc. On postoperative day 58, the patient was 
transferred to the Rehabilitation Medicine Department for 
comprehensive rehabilitation due to his remaining cognitive 
dysfunction. After one month, he was discharged from the 
hospital and remained well at home. According to the report 
of the outpatient clinic, he has still mild cognitive dysfunc-
tion and decreased visual acuity, although he is able to carry 
out the activities of daily living with minimal assistance.

Discussion

In 1996, Hinchey et al[1] first described a reversible pos-
terior leukoencephalopathy syndrome in their report of 15 
patients who had a reversible syndrome consisting of head-
ache, altered mental functioning, seizures, and loss of vision 
associated with findings indicating predominantly posterior 
leukoencephalopathy, as seen on imaging studies obtained 
from 1998 through 1994. However, this term was replaced 
by PRES, as the involvement of gray matter was shown by 

Casey et al[6] who discovered the utility of FLAIR MRI to 
detect distinguishing the cortical and subcortical edema of 
PRES. 

The most common clinical symptoms and signs are sei-
zures, altered mental status ranging from somnolence to stu-
por, headache, and visual disturbance such as hemianopia, 
visual neglect, and cortical blindness. There can also be nau-
sea, vomiting, the Babinski sign, paresis, aphasia, and brain-
stem sign, depending on the type of brain lesion.[1,2,4,5,7-9] 

There are various clinical conditions associated with the 
risk of PRES. The common triggering factors are abrupt ar-
terial hypertension, eclampsia/pre-eclampsia, impaired renal 
function, an immunosuppressive agent such as cyclosporine 
or tacrolimus, a chemotherapy agent such as cytarabine, cis-
platin or gemcitagine, allogenic bone-marrow transplanta-
tion, solid organ transplantation, infection/sepsis/shock, and 
autoimmune diseases such as systemic lupus erythematosus, 
Wegener’s granulomatosis, systemic sclerosis, and polyar-
teritis nodosa.[2-5] In this present case, there were several 
possible conditions related to the risk of PRES, such as 
chronic kidney disease, septic shock and abrupt arterial hy-
pertension during the operation. The presentations of PRES 
among the patients with chronic kidney disease or septic 
shock in the ICU are uncommon. But abrupt arterial hyper-
tension, especially immediately after CPR like this patient, 
is very rare condition. And the ICH findings which were ob-
served in the typical MRI lesions of PRES were considered 
to suggest arterial hypertension. Therefore, abrupt arterial 
hypertension is determined as a major risk factor for PRES 
in this case. 

The pathophysiology of PRES is unknown. Bartynski 
recently summarized two, opposing theories explaining the 
development of the vasogenic edema of PRES. The more 
widely accepted theory is that abrupt severe hypertension 
exceeds the upper limit of cerebral auto-regulation, thus 
resulting in blood-brain barrier disruption with vasogenic 
edema. The other theory is that vasoconstriction caused by 
hypertension and auto-regulatory compensation results in 
brain hypoperfusion and ischemia, and finally in vasogenic 
edema.[3] In a recent study the Mayo clinic analyzed 113 
patients with PRES, and Fugate et al. suggested that endo-
thelial dysfunction might have a key role in the mechanism 
of normotensive PRES due to the high prevalence of auto-
immune disease in PRES patients.[8] 
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The prompt diagnosis of PRES is very important in order 
to begin appropriate patient management to prevent ir-
reversible brain damage. Clinical symptoms and signs of 
PRES are vague, but the combination of these neurologic 
symptoms, especially for patients having predisposing fac-
tors, is crucial for further imaging evaluation of possible 
brain lesions. As a CT scan could show a low–attenuation 
lesion in the posterior cerebral hemisphere in only approxi-
mately 50% of PRES, MRI is the favored imaging modality 
for diagnosing PRES.[5] Due to the property of vasogenic 
cerebral edema, T2-weighted and FLAIR images show dif-
fuse high-signal intensity. Normal or decreased signal inten-
sity is seen in DWI images without reduction of the ADC 
value, and which accounts for the difference between the 
vasogenic edema of PRES and the cytotoxic edema of cere-
bral infarction.[10] As the term, PRES, signfies, vasogenic 
edema lesions are typically located bilaterally in the cortical 
gray matter and subcortical white matter of the parieto-oc-
cipital area. Several studies have indicated the simultaneous 
involvement of an atypical location. For example, the loca-
tion might include the non-posterior cerebral hemisphere, 
cerebellum, brainstem, basal ganglia, deep white matter, and 
splenium with various frequency.[1,4,6,11,12]  

Treatment of PRES is based on the elimination of possible 
triggering factors as well as the symptom management. Any 
causative medications should be withdrawn or reduced in 
dose.[1] Delivery or cesarean section would be the treat-
ment of choice in preeclampsia/eclampsia patients.[5,13] It 
is also important to vigorously control any infection, septic 
condition or autoimmune disease. Lowering blood pressure 
is essential for patients with hypertensive PRES. Blood 
pressure should be continuously monitored in the intensive 
care unit via an arterial line, and an intravenously adminis-
tered, antihypertensive drug, such as sodium nitroprusside, 
labetalol or calcium channel blockers, is usually preferred. 
Angiotensin-converting enzyme inhibitors should be used 
cautiously in patients who are hypovolemic or in those with 
underlying renal artery stenosis due to potentially abrupt 
drops in blood pressure. The mean arterial pressure should be 
lowered by approximately 20% or to a diastolic blood pres-
sure of 100 mmHg during minutes to hours. Overaggressive 
reduction of blood pressure should be avoided as it could lead 
to end organ dysfunction and cerebral infarction.[14] Seizures 
should be actively treated using an anticonvulsant drug.[5,13] 

although long-term medication use is not required as sei-
zures do not usually progress to chronic epilepsy.[7,9]

The neurologic symptoms of PRES usually are reversible. 
Hinchey et al.[1] reported that neurologic deficits resolved 
within two weeks in all of the patients they evaluated,  and 
Roth et al.[9] reported that symptoms in their patients re-
solved on average after 7.5days. MRI abnormality is also 
reversible, although it takes longer than clinically demon-
strated symptom recovery.[9] Although delayed diagnosis 
and treatment could result in irreversible brain damage, oc-
casionally, despite appropriate treatment, poor neurologic 
outcomes have been reported.[6,11,14] Risk factors for ir-
reversible brain damage are unknown, however, they might 
be associated with multimorbidity (sepsis, dementia) or 
intracerebral hemorrhage.[5,9] 

Currently, PRES is a disease that is well–known to neurol-
ogists and neuroradiologists, although it remains unfamiliar 
to many physicians. As delayed diagnosis and treatment 
may lead to a poor neurologic prognosis with irreversible 
brain damage, physicians and intensivists should be aware 
of this syndrome. In particular, it is very difficult to detect 
a neurologic deficit in patients in an intensive care unit as 
critically ill patients are usually sedated and intubated. As 
in our patient, it is possible that PRES can develop even in 
patients in a critically ill condition. Therefore, intensivists 
should consider PRES if a patient with triggering factors 
does not experience mental status improvement even after 
the cessation of sedative drugs.
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