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Abstract 

Posterior reversible encephalopathy syndrome (PRES) is a neurological syndrome character-

ized by an altered level of consciousness, headaches, seizure, and visual changes. PRES has 

several different etiologies, including malignant hypertension, eclampsia, and certain medica-

tions. Here, we describe a 41-year-old woman who presented with altered mental status. She 

had a preliminary diagnosis of serotonin syndrome as she was on many different serotonin-

sparing agents, but her imaging findings were consistent with PRES. After her medications 

were reviewed and the causative agent was removed, the patient’s neurological exam and im-

aging findings improved, and she returned to her baseline. To our knowledge, this is a unique 

case of PRES caused by serotonin syndrome secondary to venlafaxine usage. 

 © 2020 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Posterior reversible encephalopathy syndrome (PRES), also known as reversible poste-
rior leukoencephalopathy syndrome, is a unique entity of neurological and radiological find-
ings which is characterized by an altered level of consciousness, seizures, visual changes, and 
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headache [1]. The diagnosis is usually based on clinical and radiological biomarkers. The most 
common etiology of PRES is hypertension, followed by immunosuppressive medications, and 
eclampsia [2–4]. The exact pathogenesis of PRES is still not known, but it is thought to be as-
sociated with loss of cerebral autoregulation and endothelial dysfunction [3]. Treatment in-
cludes correcting the blood pressure and removing the offending agent. Here, we describe a 
patient who initially presented with altered mental status. She had a preliminary diagnosis of 
serotonin syndrome, and her imaging findings were consistent with PRES. 

Case Description 

A 41-year-old woman was transferred to the emergency room at an outside hospital 2 h 
after finishing her dialysis with altered mental status, combativeness, nausea, and vomiting. 
She was stabilized and intubated for airway protection in the emergency room. She was then 
transferred to the intensive care unit at our hospital for a higher level of care. Prior to this 
event, the patient was in her normal state of health, except for some mild headache that was 
relieved by ibuprofen. Her past medical history was significant for type 1 diabetes, end-stage 
renal disease on hemodialysis, gastroesophageal reflux disease, and bipolar disorder. Her 
home medications included venlafaxine, buspirone, simvastatin, aspirin, omeprazole, lisin-
opril, insulin glargine, and insulin aspart. There was no prior history of smoking, alcohol, or 
illicit drug use. Her vitals showed a blood pressure of 188/80 mm Hg, pulse of 127/min, tem-
perature of 101.3 F, and O2 saturation of 98% on ventilator. Neurological examination was 
significant for increased muscle tone in lower extremities with symmetrically increased deep 
tendon reflexes. Higher mental functions could not be assessed as patient was on sedative 
medications. There was no sign of meningismus. Initial laboratory data showed a mild leuko-
cytosis, elevated creatinine, elevated lactic acid, and negative urine toxicology screen. The in-
itial head CT in the emergency room was unremarkable. Based on patient’s presentation, there 
was concern for possible meningoencephalitis; therefore, she was started on broad-spectrum 
antibiotic coverage with cefepime, vancomycin, and acyclovir. Blood cultures, urine culture, 
cerebrospinal fluid (CSF) for Gram stain and culture were obtained on day 1 prior to antibiotic 
administration. The CSF results including bacterial culture and viral polymerase chain reac-
tion were negative, and antibiotics were discontinued. An electroencephalogram was per-
formed on day 1 which showed diffuse slowing, consistent with encephalopathy. Magnetic 
resonance imaging (MRI) of the brain on day 1 revealed restricted diffusion and apparent dif-
fusion coefficient (ADC) hyperintensity involving the right parietal and temporal lobes (Fig. 
1). A magnetic resonance angiography (MRA) of the head and neck performed on day 2 did 
not show any acute stenosis that would be concerning for cerebral vasospasm and reversible 
cerebral vasoconstriction syndrome (RCVS). 

After careful review of patient’s MRI brain, ADC was bright consistent with vasogenic 
edema that goes more along with PRES. On review of the patient’s medications, she was pre-
diagnosed with serotonin syndrome since she was on many different serotonergic agents. Af-
ter her venlafaxine and buspirone were discontinued on day 3, the patient’s altered mental 
status resolved, and she was extubated. Her tremor and hypertonia improved with cyprohep-
tadine and baclofen around day 5. A repeat brain MRI 1 week later showed interval resolution 
in the restricted diffusion from prior MRI (Fig. 2). The patient was at her previous baseline 
neurological function when we evaluated her in our outpatient clinic after 1 month.  
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Discussion 

Selective serotonin and norepinephrine reuptake inhibitors or selective serotonin 
reuptake inhibitors (SSRIs) when combined with other serotonergic agents such as buspirone, 
triptans, tricyclic antidepressants, fentanyl, lithium, tramadol, St John’s wort, and tryptophan 
can lead to a life-threatening condition called serotonin syndrome [5]. Diagnosis of serotonin 
syndrome is based on Hunter’s criteria which require the usage of a serotonergic agent and 
one of the following: spontaneous clonus, inducible clonus plus agitation or diaphoresis, ocu-
lar clonus plus agitation or diaphoresis, tremor plus hyperreflexia, and hypertonia plus tem-
perature above 38°C plus ocular clonus or inducible clonus [6]. Treatment consists of discon-
tinuing serotonergic agents, supportive care, and administration of cyproheptadine. 

PRES was first described as a separate neurological entity in 1996 [2]. PRES is increas-
ingly becoming recognized as an interesting clinical, and radiological syndrome. In patients 
with PRES, symptoms in order of prevalence include altered mental status, headache, seizure, 
visual disturbances, focal neurological deficits, and status epileptics [1]. There are multiple 
known etiologies for PRES, with hypertension being the most common amongst them [2]. 
Other etiologies include eclampsia, systemic lupus erythematosus, autoimmune disorders, 
and immunosuppressive medications [3, 4, 7–9]. Cytotoxic medications such as cisplatin, cy-
clophosphamide, interferon, erythropoietin, tacrolimus, cyclosporine, and azathioprine can 
all induce PRES [1]. Drugs that antagonize the action of vascular endothelial growth factor 
such as bevacizumab, sunitinib, and sorafenib are also implicated in PRES [10–12].  

PRES is diagnosed based on clinical and radiological assessment. Brain MRI, in particular 
T2-weighted sequences such as fluid-attenuated inversion recovery (FLAIR), is much more 
sensitive than CT head for diagnosis of PRES [13]. There are three main imaging patterns seen 
with PRES: a dominant parieto-occipital pattern, superior frontal sulcus pattern, and holo-
hemispheric watershed pattern [13]. Treatment for PRES includes correcting the elevated 
blood pressure, removing the offending agent, starting anti-epileptic if seizures are present, 
and treating the underlying cause. The overall prognosis of PRES is good if diagnosed and 
treated early. Both the symptoms and imaging findings of PRES reverse after prompt discon-
tinuation of the offending agent and appropriate treatment [7]. 

Although our patient had some other contributing factors that could have led to PRES, like 
hypertension and dialysis disequilibrium syndrome, after removal of the offending agents 
(venlafaxine and buspirone) our patient had prompt recovery. The most likely pathogenesis 
from SSRI usage seems to be the transient disturbance in the control of cerebrovascular tone. 
According to the proposed autoregulatory mechanism, the pressure-induced myogenic con-
striction of cerebral arteries by SSRI is one of the critical pathways along with cerebral micro-
vascular circulation and calcium channel antagonist effects leading to smooth muscle calcium 
homeostasis [14–16]. Although RCVS and PRES have some overlapping features, with nega-
tive head and neck MRA it was excluded from the differential diagnosis, but RCVS has been 
reported in a patient presenting with serotonin syndrome [17]. 

We believe in our case, the use of venlafaxine with buspirone led to the development of 
serotonin syndrome that resulted in the patient having PRES. To our knowledge, this is one of 
the first cases of venlafaxine/buspirone causing PRES.  

In conclusion, serotonin syndrome presenting with PRES is a rare phenomenon. However, 
it can occur in the setting of venlafaxine and buspirone usage as well. Knowledge of this inter-
esting side effect is vital in diagnosis and treatment of PRES. Discontinuation of both agents 
along with supportive care will result in the resolution of symptoms and imaging findings. 
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Fig. 1. MRI of the brain with and without contrast showing restricted diffusion in the right posterior tem-

poral lobe and parietal lobes with associated T2/FLAIR hyperintensity. 
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Fig. 2. Follow-up MRI of the brain with and without contrast 7 days later showing interval decrease in the 

restricted diffusion in the right posterior temporal lobe and parietal lobes with associated T2/FLAIR hy-

perintensity. 
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