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Abstract

Posterior reversible encephalopathy syndrome (PRES) is a neurologic disorder with multiple etiologies. The
signs and symptoms of PRES are non-specific, making the differential diagnosis broad. Although PRES is
suspected clinically, a diagnosis requires characteristic findings on imaging. In patients with undiagnosed
PRES, the coexistence of substance abuse can divert the care provider from pursuing imaging studies, leading
to a missed diagnosis. We describe the case of a 51-year-old male who presented with altered mental status
and was diagnosed with PRES despite having a positive urine drug screen.
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Introduction

Posterior reversible encephalopathy syndrome (PRES) is an acute neuroradiological disorder that can
present with non-specific neurological signs and symptoms such as altered mental status (AMS), headache,
seizures, visual disturbances, and focal neurological deficits [1,2]. Acute hypertension mediates
hypoperfusion and cerebral blood vessel damage, which results in cerebral edema [3]. Although any part of
the brain can be affected by PRES, it primarily affects the posterior cerebral circulation [4]. The diagnosis of
PRES is suspected clinically and confirmed with neuroimaging. Although computed tomography (CT) can be
used as the initial study, if results are inconclusive with a high suspicion of PRES, magnetic resonance
imaging (MRI) should be obtained as it is more sensitive [4]. Our case highlights how patients with masked
PRES can present with AMS in the setting of multiple drug use and the importance of neuroimaging in this
setting.

Case Presentation

A 51-year-old male with a medical history of hypertension (HTN), hyperlipidemia, cerebrovascular accident
(CVA) with residual right-sided weakness, depression, and smoking was brought to the emergency
department (ED) by Emergency Medical Services (EMS) after he was found unresponsive for more than 24
hours. At the time of the presentation, the patient could not remember the event and had slurred speech. He
also complained of pain in the left shoulder and left knee. He did not complain of any nausea, vomiting,
photophobia, any new weakness, nuchal rigidity, fever, or chills. He denied taking any drugs.

On general examination, the patient was well-built and nourished but increasingly somnolent. His vitals at
the time of presentation showed a blood pressure of 150/105 mmHg, heart rate of 97 beats per minute, and
oxygen saturation of 98% at room air.

His labs were significant for elevated white blood cells at 18,000/mm3, elevated creatinine at 1.7 mg/dL, and
elevated high-sensitivity troponin level at 629 pg/mL (normal = 24-30 pg/mL). His electrocardiography (EKG)
and chest X-ray were negative for any acute changes. His blood level of ethyl alcohol was less than 10.
Although the patient denied drug usage since December 2021, his urine drug screen (UDS) was positive for
opioids, cocaine, and cannabinoids.
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FIGURE 1: CT of the brain without contrast.

The arrows signal hypoattenuation of the parietal and occipital regions.

CT = computed tomography

CT scan of the head was ordered which showed fairly symmetric parenchymal hypoattenuation involving
cortical and subcortical white matter in the bilateral parietal and occipital lobes as well as the bilateral
cerebellar hemispheres (Figure 7). A follow-up MRI of the brain showed fairly symmetric T2/fluid-
attenuated inversion recovery (FLAIR) prolongation involving the cortex and subcortical white seen in the
bilateral parietal and occipital lobes and the cerebellar hemispheres (Figure 2). There was no definite
restricted diffusion. These findings were consistent with PRES. Computed tomography angiography (CTA) of
the head and neck showed no large-vessel occlusion, aneurysm, or vascular malformation (Figures 3, 4).
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FIGURE 2: MRI T2/FLAIR image.

The arrows signal hyperintensity in the bilateral parietal and occipital lobes.

MRI = magnetic resonance imaging; T2/FLAIR = T2-weighted/fluid-attenuated inversion recovery
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FIGURE 3: CTA of the head and neck: coronal view.

The image shows no large-vessel occlusion, aneurysm, or vascular malformation.

CTA = computed tomography angiography
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FIGURE 4: Sagittal view of the CTA of head and neck.

CTA = computed tomography angiography

Based on his clinical and radiological findings, he was diagnosed with PRES. He was treated with lisinopril
40 mg and amlodipine 10 mg to reduce his blood pressure level by 20% during the initial 8-12 hours. With an
improvement in blood pressure to the normal range, his clinical and neurological status gradually recovered
to baseline.

Discussion

PRES was first illustrated by Hinchey and colleagues as reversible posterior leukoencephalopathy syndrome.
They described PRES in a series of 15 patients in 1996 [5]. The most predominant causes associated with
PRES include preeclampsia, eclampsia, hypertension, multiple medications, infection, sepsis, shock,
autoimmune disease, renal failure, hypercholesterolemia, hypomagnesemia, hypercalcemia, cancer
chemotherapy, and solid organ or bone marrow transplantation [6]. Overall, 53% of patients diagnosed with
PRES present with hypertension [7].

Clinical symptoms associated with PRES are disorientation, headache, vomiting, decreased level of
consciousness, visual disturbance, and seizures [6]. The patient in this case report presented to the ED with a
decreased level of consciousness and slurred speech. Uncertainty exists regarding the precise
pathophysiological mechanism underlying PRES [8]. There have been three pathophysiologic hypotheses put
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forth to explain the mechanism of PRES, which include (1) cerebral vasoconstriction causing subsequent
cerebral infarction, (2) cerebral autoregulation failure along with vasogenic edema, and (3) endothelial
damage leading to blood-brain barrier disruption subsequently leading to fluid and protein transudation in
the brain [8-10].

Although PRES is generally associated with hypertension, eclampsia, and autoimmune disorders, drugs such
as cocaine and amphetamines can also be connected to it [11]. Although the patient in this case denied a
history of drug use, his UDS was positive for cocaine and opioids. Hence, cocaine with its sympathomimetic
properties might have caused vasoconstriction leading to acute hypertension, which eventually caused
PRES. Long-term cocaine users are more likely to experience vasoconstriction after each use due to the
cumulative effect and chronic vasospasm.

When a patient has several coexisting conditions or milder symptoms, it can be challenging to make the
diagnosis of PRES [4]. The characteristic findings on the MRI are increased signal on T2/FLAIR with
vasogenic edema in the parieto-occipital and posterior temporal lobes. As in our case, PRES can present with
AMS, and neuroimaging is required for the diagnosis.

The primary goal in the treatment of PRES is to control blood pressure. The therapeutic management of
PRES is mainly blood pressure control, symptomatic management, ventilatory support, and anti-epileptic
drugs as required [12,13]. Slow lowering of blood pressure is highly advisable. Most commonly diuretics and
calcium channel blockers are used to control blood pressure [12-14]. The use of beta-blockers could be risky
at times as it may lead to an unopposed alpha activity which should be kept in mind when dealing with drug
intoxication. A good prognosis for PRES has been described in the majority of studies. Both clinical
symptoms and abnormalities on a brain MRI can be fully resolved with the help of an accurate diagnosis and
treatment. Delays in diagnosis and treatment may lead to long-term neurologic complications such as
cerebral infarction and hemorrhage [15]. The radiological changes are mostly reversible, but secondary
bleeding or ischemia may lead to permanent lesions [12,13,16]. Improvement in cognitive function can be
noticed earlier compared to the resolution of radiologic lesions [17].

Although this patient had prolonged unresponsiveness, an electroencephalogram was not done to rule out
underlying seizures.

Conclusions

The PRES is a clinical-radiologic condition with multiple etiologies caused by vasogenic brain edema that
results from the autoregulation of cerebral blood flow being disrupted. The use of drugs (such as cocaine and
opioids) can lead to the development of PRES, as this case report explains. PRES mimics a wide range of
central nervous system disorders and drug toxicities. The differential diagnoses of PRES include stroke,
brain metastasis, meningeal bleeding, and metabolic derangements of infectious etiologies. When a patient
has difficult-to-explain neurologic symptoms and a history of drug use, MRI can be a very helpful diagnostic
tool. The full resolution of clinical symptoms and abnormalities on brain MRI can be achieved with early
diagnosis and progressive treatment.
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