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Abstract: Posterior reversible encephalopathy syndrome (PRES) is a clinicoradiological entity 

based on clinical signs, including headache, visual abnormalities, and seizures, and radiologi-

cal abnormalities mostly consisting of vasogenic brain edema predominantly in the posterior 

parietal-temporal-occipital regions. PRES typically develops in the setting of a significant 

“systemic process”, including preeclampsia, transplantation, infection/sepsis/shock, autoim-

mune disease, and cancer chemotherapy, in which hypertension often plays an important role. 

We present a case of PRES in a 63-year-old female patient with an infected intrathecal morphine 

pump on a cocktail of antibiotics, morphine, clonidine, diazepam, and amitriptyline. It is the 

first PRES case in a chronic pain patient, which illustrates that PRES can occur in the absence 

of any of the established risk factors. We hypothesize it may have been caused by antibiotic 

treatment in our patient.
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Introduction
Posterior reversible encephalopathy syndrome (PRES) is a clinicoradiological entity 

first described by Hinchey et al1 in 1996 who called it reversible posterior leukoen-

cephalopathy syndrome. It was renamed PRES by Casey et al2 in 2000 to stress the 

involvement of both white and gray matter. The diagnosis is based on clinical signs, 

including headache, decreased alertness, altered mental function, visual abnormali-

ties, and seizures, and radiological abnormalities mostly consisting of vasogenic brain 

edema, predominantly in the posterior parietal-temporal-occipital regions. Brain edema 

results from endothelial dysfunction. PRES typically develops in the setting of a sig-

nificant “systemic process”, including preeclampsia, transplantation, infection/sepsis/

shock, autoimmune disease, and cancer chemotherapy.3–5 Hypertension has received 

much attention over the years in explaining the pathophysiology of PRES, but since 

hypertension is absent in 20%–30% of PRES cases, controversy exists regarding 

the question whether the hypertension–hyperperfusion theory or vasoconstriction–

hypoperfusion theory covers the pathophysiology best.6 Symptoms will improve with 

strict control of blood pressure, and with removal of potential causes, such as cytotoxic 

or immunosuppressive drugs.

We present a PRES case without hypertension in a 63-year-old female patient 

with an infected intrathecal morphine pump on antibiotics, morphine, clonidine, 

diazepam, and amitriptyline. This case is unique because the development of PRES 

in this case cannot be explained by either the hypertension–hyperperfusion theory or 
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the vasoconstriction–hypoperfusion theory. Perhaps another, 

yet unidentified mechanism causing endothelial dysfunction 

may have caused PRES in this case.

Case
The patient provided written informed consent for the publi-

cation of this paper. Approval of the institutional review board 

was not obtained as in the Netherlands this is not mandatory 

in case of a medical case report. A 63-year-old female patient 

was admitted to our hospital 2 days after fluid started leak-

ing from the subcutaneous pocket of a morphine pump she 

had to treat chronic stump pain in her left lower (amputated) 

leg. On admission she was not feeling ill, but since 2 days 

and on her own initiative, she had been taking amoxicillin/

clavulanic acid 500/125 mg and clindamycin 300 mg, both 

four times daily. The pump delivered 3.5 mg morphine per 

day intrathecally (equivalent of 1,000 mg orally).

The pump for intrathecal delivery of morphine had been 

placed in 1999. Twenty years earlier, her left lower leg was 

amputated because of a postoperative bacterial infection 

after exostosis resection. Her medical history was other-

wise negative; she specifically did not have hypertension or 

vascular/renal disease.

Despite the absence of systemic signs of infection (nega-

tive blood cultures, normal leukocyte count of 4.8–9.8×109/L, 

and C-reactive protein [CRP] levels of 1–7 mg/L, while 

temperature was always between 36°C and 37.4°C, with one 

peak of 38.9°C 10 days after a second surgery, when she was 

already recovering from her PRES), we highly suspected her 

of an infected pump-pocket. In order to adequately treat this 

infection and prevent meningitis, we surgically externalized 

the pump immediately on admission to the hospital, in a 

procedure under local anesthesia, started with intravenous 

amoxicillin/clavulanic acid 1,000/200 mg qid, and started 

to wean her from morphine with steps of 0.5 mg/day. Our 

aim was to reach an intrathecal morphine dose that was low 

enough to safely remove the complete pump system.

To overcome the morphine-withdrawal effects on the one 

side, and to compensate for the loss of pain treatment on the 

other, she received clonidine orally (0.15 mg tid), oxycodon 

orally (OxyContin 20 mg qid), and fentanyl transcutaneously 

(Durogesic, 100 µg/h). Diazepam orally (5 mg tid) was added 

after 4 days of morphine withdrawal to treat cramps that 

emerged in her lower extremities.

On the fifth day after admission, at an intrathecal mor-

phine dose of 0.5 mg/day, she was operated on for the sec-

ond time, under general anesthesia (sevoflurane, propofol, 

sufentanil, and rocuronium) to remove the complete system. 

Pus cultures from the first surgery (externalization of the 

pump) as well as cultures from the intrathecal catheter and 

cerebrospinal fluid taken during this second surgery (removal 

of the complete system) did not show growth.

As expected, her old stump-pain returned and required 

more pain medication. Oxycodon was stopped and amitripty

line 25 mg od was added.

Around this time, she started to become lethargic and 

somnolent. We presumed this to be medication side effects 

and lowered her dose of amitriptyline to 10 mg/day, but when 

she started to complain of visual disturbances as well, the 

neurologist was consulted and magnetic resonance imaging 

(MRI) was performed. She was diagnosed with cortical blind-

ness, while MRI revealed bilateral occipital vasogenic edema 

(Figure 1A and B), and the diagnosis of PRES was made. No 

hypertension was present at that time nor had been present 

during her hospital stay. We hypothesized that her PRES 

was caused by the cocktail of medication she was receiving, 

and started to withdraw her from all medication, including 

antibiotics. One day later, she developed seizures and a left-

sided hemiparesis. Seizures were treated with levetiracetam 

orally (500 mg bid), while other medications were further 

withdrawn. During the following days, her visual disturbances 

and consciousness improved to normal levels, while the 

hemiparesis improved more slowly. Follow-up MRI showed 

a normal aspect of both occipital lobes (Figure 1C and D). 

When the PRES symptoms lessened, stump pain worsened and 

required medication, which was carefully, and at a low dose, 

restarted. Four weeks later, she was referred to a rehabilita-

tion clinic where she further improved to premorbid levels. 

At that time, she was taking methadon (5 mg bid), gabapentin 

(300 mg tid), baclofen (5 mg tid), amitriptyline (10 mg od 

and 35 mg od), and levetiracetam (500 mg bid).

Discussion
Our case is a typical PRES with regard to the clinical pre-

sentation and radiological abnormalities, with lethargy, som-

nolence, cortical blindness, seizures, and vasogenic edema 

in the occipital lobes on MRI. The left-sided hemiparesis is 

not typical PRES. MRI did not explain this clinical finding, 

but we may have missed a coexisting reversible cerebral 

vasoconstriction syndrome in our patient. For this diagnosis 

that has been associated with PRES in a number of case 

reports, vascular imaging is necessary.7 In our patient, mag-

netic resonance angiogram (MRA) was performed and was 

without abnormalities (Figure 1).

Even though clinically typical, our case is atypical with 

regard to the cause.
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The cause of PRES has not been entirely elucidated but is 

thought to result from a brain-capillary leak syndrome. This 

can be caused by an acute raise in blood pressure, leading to 

failed autoregulation and, ultimately, to hyperperfusion (hyper-

tension–hyperperfusion theory).6 A parallel hypothesis on the 

other hand suggests that vasoconstriction occurs as a response 

to hypertension, leading to reduced brain perfusion, ischemia, 

and vasogenic edema (vasoconstriction–hypoperfusion the-

ory).6 In our case, hypertension was not present. Our patient’s 

blood pressure was monitored three times daily before PRES 

onset, and even more frequently after she was diagnosed with 

PRES. The hypertension–hyperperfusion theory can therefore 

not explain the development of PRES in our patient.

The vasoconstriction–hypoperfusion theory could play 

a role, but mainly explains PRES in severe, systemically ill 

patients, for instance, suffering from severe infection and 

sepsis, which are acknowledged causes of PRES, also related 

to endotoxin-induced endothelial dysfunction.8 Our patient has 

never had clinical or laboratory signs of severe infection.

Endothelial dysfunction and blood–brain barrier leakage 

in PRES can further be caused by medication and sys-

temic disease.5,8 None of our patient’s medication has been 

identified as a cause of PRES. Clonidine has even been used 

in PRES patients to treat hypertension, while gabapentin 

has been used to treat PRES-related seizures.9,10 Two case 

reports have been published in which antibiotic treatments 

(ciproxin and linezolid) were identified as pharmacotoxic 

cause of PRES.2,11

PRES has been associated with alcohol withdrawal.12 Our 

patient was withdrawn from opiates. The temporal relation 

of PRES and removal of the opiate pump may suggest a role 

for opiate withdrawal.

Figure 1 Axial brain MR images.
Notes: Flair (A and C) and T2-weighted (B and D) MR images at the time of PRES diagnosis (A and B) and 4 weeks later (C and D).
Abbreviations: MR, magnetic resonance; PRES, posterior reversible encephalopathy syndrome.
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The second surgical procedure was carried out under 

general anesthesia. One case of PRES has been described in 

a patient emerging from anesthesia.13 This patient suffered 

from transient hypertension at that time, which was not 

observed in our patient.

Although the vast majority of PRES cases published in 

literature involve systemically ill patients, a single case of 

“spontaneous” PRES has been published, a severe case with 

fatal ending.14 This case highlights the fact that not all risk 

factors for the development of PRES have been identified. 

Endothelial dysfunction most likely caused PRES in this fatal 

case. Although we have not been able to identify one single 

agent causing PRES in our case, we suspect that pharmacotoxic 

effects of augmentin and clindamycin have played an important 

role. Endothelial dysfunction after augmentin or clindamycin 

treatment has not been reported in literature, but perhaps indi-

vidual drug hypersensitivity plays a role in our patient.15

Conclusion
PRES is a rare neurological condition, classically seen in sys-

temically ill patients suffering from acute hypertension, or being 

on cytotoxic or immunosuppressive drugs. Our case illustrates 

that it can occur in the absence of any of these risk factors as 

well. Perhaps, pharmacotoxic side effects of antibiotics can 

cause PRES as well. Regardless the cause, quick recognition 

of the clinical syndrome is important, and MRI is mandatory to 

confirm the diagnosis. PRES symptoms can be fully reversible 

if the cause is known and treated, but in the absence of a clear 

cause, PRES can be hard to treat and even be fatal.14
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