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Unusual clinical course

Posterior reversible encephalopathy syndrome (PRES), also known as reversible posterior leukoencephalopa-
thy, is a neurotoxic state with multiple etiologies characterized by altered mental state, headaches, visual ab-
normalities, and seizures. This clinico-radiological syndrome is rare, and a high index of suspicion is needed to
diagnose, provide adequate treatment, and prevent irreversible neurological sequelae.

We present a case of a woman with end-stage renal disease (ESRD) who presented with acute confusion and
non-convulsive seizures and was later diagnosed with PRES. In this case, altered mental status was initially
thought to be secondary to uremic encephalopathy. A diagnosis of PRES was subsequently made after she had
several sessions of HD without significant improvement in her mental state, prompting magnetic resonant im-
aging (MRI) for further evaluation. Specific risk factors for PRES, including blood pressure fluctuations, were
targeted and she made significant clinical recovery but had residual functional impairment.

This case underscores the need for a high index of suspicion, especially in cases with atypical presentation, as
delayed diagnosis can lead to suboptimal outcomes.

Hypertension ¢ Posterior Leukoencephalopathy Syndrome ¢ Seizures
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Background

Posterior reversible encephalopathy syndrome (PRES) was first
described in 1966 in a group of 15 patients with renal insuf-
ficiency, hypertension. and immunosuppression [1]. In these
patients, a constellation of symptoms, including headache, de-
creased level of consciousness, visual changes, and seizures,
associated with characteristic neuroimaging findings of poste-
rior cerebral white-matter edema, was observed [1]. PRES has
since been described in a number of clinical conditions with
different pathophysiology. The exact cause and incidence of
PRES is unknown, but an altered blood-brain barrier as a re-
sult of elevated blood pressure (BP) and/or endothelial inju-
ry seems to be a common denominator [2]. The clinical pre-
sentation of PRES is nonspecific and there is no well-defined
diagnostic criteria, making for broad differentials; therefore,
clinical suspicion needs to be high to ensure proper diagno-
sis and adequate management [3]. Although generalized tonic
clonic seizure is the most commonly reported seizure type, a
few cases, as well as the index case, had non-convulsive sta-
tus epilepticus as a presenting symptom, which can manifest
as confusion or psychotic symptoms [4,5].

Case Report

A 59-year-old African American woman with a known histo-
ry of hypertension, hyperlipidemia, type 2 diabetes mellitus,
and end-stage renal disease secondary to diabetes mellitus ne-
phropathy was admitted to our hospital for altered mental sta-
tus of 8-h duration prior to her presentation in the Emergency
Department. Her daughter reported bizarre behavior, which
included slow irrational speech with delusions and abnormal
movements. She also stated that her mother was more som-
nolent than usual and had been experiencing headaches and
worsening dyspnea for a few days prior to admission. She was
scheduled for dialysis at an outside facility on the day of pre-
sentation, but the procedure was put on hold due to her al-
tered mental status, agitation, and automatisms in the form
of hand, head, and orofacial movements. Her home medica-
tions included amlodipine, carvedilol, lisinopril, hydralazine,
isosorbide dinitrite, insulin, and methadone, but the daughter
could not ascertain if she was complaint with her medications.

At presentation, she was hypertensive (BP 160/63 mmHg). No
other abnormalities were noted in the vital signs. On neuro-
logical examination, she appeared restless, with stereotypical
movement of head turning from side to side, eyes closed, with
episodes of staring and nonsensical involuntary movements.
She was oriented to person infrequently but not to time or
place. She could not follow commands and responded to ques-
tions inappropriately, mostly with incomprehensible sounds.
Her Glasgow Coma Scale (GCS) was 8/15: eye opening (E) 2,
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Figure 1. Computed tomography (CT) scan of the head done
on the day of admission, showing age-related diffuse
cerebral and cerebral volume loss.

verbal response (V) 2, motor response (M) 4. She had no fo-
cal weakness, facial droop, or signs of meningeal irritation. A
chest examination revealed bibasilar rales. The initial assess-
ment was altered mental status secondary to metabolic vers-
es toxic encephalopathy. A computed tomography (CT) scan of
the head was unremarkable (Figure 1). A chest X-ray showed
cardiomegaly and bilateral infiltrates suspicious for pulmonary
edema. The toxicology screen from urine did not reveal any
evidence of illicit drug use, and her blood ethanol level was
<10 mg/dl. A comprehensive metabolic panel revealed sodi-
um 145 mEq/L (136-145 mEq/L), potassium 5.1 mEg/L (3.5-5.1
mEq/L), chloride 102 mEq/L (98-107 mEq/L), bicarbonate 21
mmol/l (22-29 mmol/L), glucose 197 mg/dl (74-109 mg/dl), al-
kaline phosphatase 102 U/L (35-104 U/L), alanine aminotrans-
ferase 76 U/L (0-31 U/L), aspartate aminotransferase 43 mg/dl
(0-32 U/L), calcium 9.8 mg/dl (8.6-10 mg/dl), and magnesium
2.3 mg/dl (1.4-2.6 mg/dl). Serum blood urea nitrogen (BUN)
and creatinine levels were elevated at 45 mg/dl (6-20 mg/d|)
and 8.2 mg/dl (0.7-0.9mg/dl), respectively. A complete blood
count revealed white counts of 7800 cell/mcl (4300-11 000
cells/mcl), hemoglobin 12.7 g/dl (12-16 g/dl), platelets 123 000
cells/mcl (150 000-450 000 cells/mcl). Acute-phase reactants
were elevated with C-reactive protein 4.99 mg/dl (0-0.4 mg/d|),
and ferritin 1581 ng/ml (15-150 ng/ml) but antinuclear anti-
body (ANA) and other markers of autoimmune disease such
as anti-double stranded DNA, antineutrophil cytoplasmic anti-
body (ANCA), and rheumatoid factor (RF) were unremarkable.
Troponin and pro-brain natriuretic peptide were mildly elevat-
ed, while electrocardiography showed normal sinus rhythm
with occasional premature ventricular complexes.
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Table 1. Blood urea nitrogen, creatinine, and electrolyte values before and after hemodialysis sessions.

Blood urea nitrogen Creatinine

Before HD 1%t session 70.0 mg/dL 11.0 mg/dL
| After HD 1% session 4900mgdl 7.9 mg/dl
Before HD 2 session 520 mg/dl 8.1 mg/dL
| AfterHD 2¢session  17.0mg/dl 3.2 mg/dL
 Before HD 3% session s00mgdl 7.3 mg/dl
C AfterHD 3¢session  250mg/dL 5.5 mg/dL
 Before HD 4" session ssomgdl 6.1 mg/dl
| AfterHD 4% session  23.0mg/dl 40 mg/dL
 Before HD 5" session 630mgdl 7.7 mg/dl
| AfterHD 5" session  19.0mg/dl 3.1 mg/dL

Potassium Sodium Bicarbonate

4.5 mmol/L 148 mmol/L 22.0 mmol/L
"""""" 47mmoll  144mmolL  200mmolL
"""""" 47mmo/L  140mmol/L 200 mmolL
© 37mmoll 138mmoll 220 mmol/l
© semmoll  133mmoll 230 mmol/L
"""""" 49mmolL  139mmolL  260mmolL
© 38mmoll  128mmoll 260 mmol/L
© 34mmo/l  134mmoll 320 mmol/l
"""""" 4l1mmoll  136mmolL  240mmoll
© 29mmo/l  139mmoll 260 mmol/L

HD — hemodialysis.

On the second day of admission, the patient was still confused,
not obeying commands, and had no purposeful movements,
GCS 7/15 15 with eye opening (E) 1, verbal response (V) 2,
and motor response (M) 4, and BP ranged from 190-210 to
70-100 mmHg. She also had episodes of severe agitation. Serum
BUN and creatinine trended up to 70 mg/dl and 11.0 mg/dl,
respectively. A nasogastric tube (NGT) was placed for feeding
and medications. She was started on hydralazine and labetalol
via NGT and labetalol intravenously as needed to lower the BP
to below 150/90 mmHg. The Nephrology Unit was consulted,
and she had a session of hemodialysis on day 2 of admission.
From day 3 to 10, she received 3 sessions of hemodialysis, but
she continued to be in a fluctuating altered mental state. BUN
during this period ranged from 17 mg/dl to 63 mg/dL (Table 1).
Cardiology was consulted and recommended adding clonidine
via NGT to the current antihypertensive regimen; however, BP
ranged from 160-210 to 65-120 mmHg, with episodes of hy-
potension, necessitating withholding antihypertensive medica-
tions. A repeat CT scan of the brain on day 7 was unremarkable
(Figure 2). Cerebral spinal fluid (CSF) studies showed mildly el-
evated white counts, mildly elevated protein, and negative oli-
goclonal band (Table 2). Electroencephalography (EEG) on day
10 showed severe diffuse cerebral dysfunction with frequent
to continuous medium-to-high-voltage sharp and slow wave
epileptiform discharges, synchronous and asynchronous, with
amplitude predominance mainly in the frontal, central pari-
etal, and occipital regions, consistent with epileptic encepha-
lopathy (Figure 3). Based on EEG findings, we commenced in-
travenous levetiracetam 1 g loading dose, followed by 250 mg
twice daily and 250 mg after each section of hemodialysis for
maintenance. On day 11, the patient became more alert and
oriented, she started following verbal commands, and her GCS
improved from 8/15 to 13/15.
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Figure 2. Repeat computed tomography (CT) scan of the head 7
days later, showing no interval changes.

However, on day 13, she became lethargic and febrile with-
out an apparent source of infection. Vitals revealed BP of
188/110 mmHg. She had with elevated white counts of 25 000
cells/mcL and neutrophilia. A repeat chest X-ray showed at-
electatic changes, but repeat CSF cell count, protein, and glu-
cose contents were not unremarkably different from the prior
study (Table 2). Blood, urine, and CSF cultures, CSF viral pan-
el polymerase chain reaction (PCR), and CSF encephalopathy
markers were obtained (Table 2). She was transferred to the
Intensive Care Unit due to her deteriorating mental status.
Intravenous meropenem 1 g every 24 h and acyclovir 220 mg
daily (doses adjusted for renal impairment) were commenced
pending culture reports. A repeat EEG showed diffuse enceph-
alopathy. At this time, which was day 15 of admission, mag-
netic resonance imaging (MRI) of the brain was performed,
revealing findings in keeping with PRES (Figure 4A ,4B). Over
the next few days, she was on continuous cardiopulmonary
monitoring and received labetalol by continuous infusion ti-
trated to achieve better BP control with a goal of BP less than
150/90 mmHg and to avoid fluctuations in BP (Figure 5). A
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CSF characteristics

weeks

Not detected

BioFire meningitis encephalitis panel (CSF PCR):
Neisseria meningitidis, Streptococcal pneumoniae,
Streptococcal agalactiae, Hemophilus influenzae,
Listeria monocytogens, HSV-1, HSV-2, VZV, HHV6,
Parechovirus, Enterovirus, CMV, Escherichia coli,
Cryptococcus

Encephalopathy evaluation

AMPA-R Antibody CBA

Anti-Glial Nuclear Antibody, Type 1
Anti-Neuronal Nuclear Antibody, Type 1, 2,3
CASPR2-1gG

CRMP-5-1gG

Amphiphysin Ab

DPPX Antibody IFA

GABA-B-R Antibody CBA

GAD 65

Leucine-Rich Glioma Inactivated Protein-1 1gG
mGluR1

NMDA-R Antibody CBA

Purkinje Cell Cytoplasmic Antibody, Type 1,2
Purkinje Cell cytoplasmic Antibody, Type Tr
GFAP IFA

weeks

Not detected

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

CSF — cerebrospinal fluid; PCR — polymerase chain reaction; IFA — immunofluorescent assay; 1IgG — immunoglobulin G; HSV — herpes
simplex virus; VZV — Varicella zoster virus; HHV — human herpes virus; AMPA-R — a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid receptor; CBA — cell binding assay; CASPR2 — contactin-associated protein-like 2; CRMP — collapsin response-mediator protein-5
neuronal; DPPX — dipeptidyl peptidase-like protein; NMDA-R — N-methyl-D-aspartate receptor; GABA-B-R — gamma-amino butyric
acid receptor, type B; GAD — glutamic acid decarboxylase; GFAP — glial fibrillary acidic protein; mGluR1 — metabotropic glutamate

receptor 1.

repeat CSF viral panel PCR and autoimmune encephalopathy
markers came back negative (Table 2); therefore, acyclovir was
discontinued but i.v. meropenem was continued for 7 days to
treat sepsis. Cultures (CSF, blood, urine) also came back neg-
ative, with resolution of leukocytosis in the next 3 days. By
day 20, the patient was completely alert and oriented, obey-
ing commands, with GCS of 15/15 and steady blood pressure
readings below 150/80. She continued to have regular hemo-
dialysis sessions and was started on an outpatient antihyper-
tensive regimen. She was also counseled on the importance
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of adherence to antihypertensive medications and hemodial-
ysis. A repeat MRI on day 20 of admission showed increased
late subacute hemorrhage associated with PRES and areas of
developing encephalomalacia (Figure 6). She was subsequent-
ly discharged to a subacute rehabilitation facility with a mod-
ified Rankin scale of 4. She was followed up by a neurologist
2 months after discharge, with a repeat MRI revealing resid-
ual brain abnormalities. As result of persistent neuroimaging
abnormalities, patient was maintained on long-term oral le-
vetiracetam to prevent recurrent seizures.

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



= 7= T =

.WMWMMWWW“WWW“WWW =
3 == Fois =3 =—
= Wm »ﬂ”%l“l' MAWI w. =

ainly in the frontal,

ous, with amplitude predominance m

s B e ey =

s =
S Torn e T w3 F % Mﬂuwvl m
e S et o e

E_s2
= =
N~ m

2
i == A =

- - aSxm. - 2 ® 5 =
Fuz=us T= [TV S~ — 1y —]

al.

cipital and high

als of the parieto-oc

[PubMed] [Emergin

reative Common Attribution- Indexed in:  [PMC b
| i (CC BY-NC-ND 4.0) €933667-5 [Web of Science by Clarivate

]

S).

ine [

e (PRE

The signal abnormality is largely bilateral and symmetric

nd T2-weighted (B) sign

ible encephalopathy syndrom



Adetiloye A.O. et al:
Atypical posterior leukoencephalopathy syndrome presentation
© Am J Case Rep, 2021; 22: €933667

500

475
450

425
400

375
350

325
300

275
250

225
200

175 ] N
150

125
100

75
50 v \
25 1

o Systolic BP
# Diastolic BP

15 20 30 35

Days on admission

Figure 5. Fluctuating blood pressure measurements in the first few days of admission.

Figure 6. Repeat MRI Brain on day 20 of admission, showing increased late subacute and chronic hemorrhage associated with PRES
and areas of developing encephalomalacia.

Discussion

The precise incidence of PRES is unknown, but with increas-
ing awareness of its possibility as a differential in various clin-
ical scenarios coupled with more widespread use of MRI, more
cases are being reported. In our patient, we hypothesized that
elevated blood pressure as well as blood pressure fluctuation
in the setting of kidney disease was the major factor predis-
posing to the development of PRES. The pathophysiology of
PRES is not well understood, but appears to be related to loss
of cerebral autoregulation and endothelial dysfunction [1,6].
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Hypertension with autoregulatory failure is believed to play a
pivotal role in PRES. Normal autoregulation maintains constant
cerebral blood flow over a range of systemic BP by means of
arteriolar constriction and dilatation, as needed. Loss of auto-
regulation occurs at MAP of >150-160 mmHg. In chronic hy-
pertension, it occurs at relatively higher pressures, leading to
breakdown of the blood-brain barrier and extravasation of flu-
id and blood products to brain parenchyma, causing vasogen-
ic edema [7,8]. In addition, the speed of rise of blood pressure
or random fluctuations in blood pressure suggests a higher
risk of PRES compared to elevated blood pressure itself [6].
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Endothelial dysfunction also plays a crucial role in PRES patho-
physiology, which could explain the occurrence of PRES in nor-
motensive individuals. Diseases associated with activation of
immune system or production of vasotoxic products can lead
to abnormal endothelial activation, which in turn leads to
production of molecules that triggers cytotoxic edema [9,10].

PRES has been described in series of patients with acute and
chronic kidney disease, as well as in those with ESRD. This sug-
gests that abnormal kidney function is an important cause of
PRES [11,12]. The association of kidney disease with PRES could
be attributed to elevated blood pressure with kidney dysfunc-
tion, as well as endothelial dysfunction [9]. Autoimmune dis-
orders such as systemic lupus erythematosus, granulomatosis
with polyangiitis, rheumatoid arthritis, and Sjogren syndrome
are also present in up to half of patients with PRES [1,8,13].
Some of these diseases have kidney dysfunction as a comor-
bidity. In addition, some of the medications used in the treat-
ment of autoimmune diseases with kidney involvement, such
as cyclosporin and tacrolimus, have been known to induce
PRES [14]. Fluid overload in the setting of kidney dysfunction
can also contribute to the development of PRES [3].

There are no validated diagnostic criteria for PRES, and its
clinical presentation is not unique to the disease, making ear-
ly diagnosis challenging, especially in patients with atypical
presentation. The diagnosis of PRES should always be con-
sidered among the differentials in patients with risk factors
such as ESRD or hypertension in the setting of acute neurolog-
ical symptoms with typical neuroimaging findings, especially
when unexplained by common etiologies. In our patient, we
entertained possible diagnoses of metabolic encephalopathy,
toxic encephalopathy, meningoencephalitis, and severe sep-
sis. However, CSF analysis results were not indicative of cen-
tral nervous system infection or autoimmune limbic encepha-
litis. In addition, the toxicology screen was negative, and our
patient did not have remarkable electrolyte derangement like
hypomagnesemia, which is a documented risk factor for PRES.
She continued regular sessions of hemodialysis, ruling out ure-
mic encephalopathy as a cause of her altered mental status.
Although our patient developed fever and leukocytosis during
the course of hospitalization, raising the suspicion for sepsis,
cultures came back negative. However, she was treated for
sepsis with unclear etiology with resolution of fever and nor-
malization of white blood cell counts. Moreover, reports have
suggested that septic encephalopathy requires the absence of
CNS infection, absence of other potential cause of encepha-
lopathy, and nonspecific findings on neuroimaging [15]. Sepsis
also a potential cause of PRES, which could have contributed
to the severity of PRES in the index case [16].

In most reports, generalized tonic clonic seizure is the most
common seizure type in patients with PRES. Nonetheless, the
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prevalence and clinical significance of non-convulsive seizures
is unknown in these patients. Such an atypical presentation
can delay the diagnosis of PRES, as seen in our case, leading
to poorer outcomes. A high prevalence of non-convulsive sei-
zures was found in critically ill patients with PRES, and an as-
sociation was found between restricted diffusion on MRI and
worse outcome [17]. Moreover, psychosis as a presentation of
PRES, as in our patient, is rare and only a few cases of such
unusual presentation have been reported in the literature [18].

It is important to note that the syndrome is not always revers-
ible, and it is often not confined to either the white matter
or the posterior regions of the brain. Vasogenic edema most-
ly occurs in the parieto-occipital region, but lesions affecting
‘atypical’ regions such as the frontal lobe, cerebellum, or bas-
al ganglia have also been reported [19]. In the index case, le-
sions were present in the fronto-parietal regions of the brain
in addition to the parieto-occipital regions. A study of 76 pa-
tient with PRES reported frontal lobe involvement in almost
80% of patents [20]. Management instituted early has been
shown to prevent unfavorable outcomes.

Treatment often involves use of antihypertensive medications
to maintain BP in the autoregulatory range and withdrawal or
treatment of other precipitating factors [1]. In a report of 15
patient with PRES, 100% of the patients had resolution of neu-
rologic deficits within 2 weeks after timely institution of ap-
propriate management [1]. However, in severe PRES, increased
morbidity and mortality has been associated with delayed
treatment, preexisting diabetes mellitus, and patients requir-
ing dialysis. Complications include acute hemorrhage, exten-
sive edema, and persistence of MRI abnormalities [6,21,22].
A study of 188 patients with PRES suggested that CSF pleo-
cytosis was associated with cerebral hemorrhage, while ele-
vated CSF protein was corrected with radiographic severity,
similar to what was observed in the index case [23]. In our pa-
tient, the atypical PRES presentation contributed to delayed
diagnosis; however, once PRES was diagnosed, we optimized
blood pressure management and treated possible concurrent
risk factors such as sepsis and fluid overload, with resolution
of fluctuating levels of consciousness.

Conclusions

PRES is an uncommon non-inflammatory vasculopathy, which
is not always as reversible as its name suggests. As there is no
specific treatment of PRES, the management goal is to con-
trol the precipitating factors. Our case underscores the need
for a high index of suspicion, timely diagnosis, and manage-
ment of risk factors to avoid permanent neurological sequelae.
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