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Figure 1. CT Scans of the Head at Presentation. g
CT scans of the head obtained on the day of presentation show diffuse white-matter hyp

extensive in the right temporal lobe (Panel A), in the left frontal lobe (Panel B), an

nsities that are most
d at the vertex (Panel C).

tion were unremarkable, and there was no evi-
dence of ascites. Rectal examination revealed
normal tone and a smooth, symmetric, mildly
enlarged prostate, There were no suspicious skin
lesions. There was no peripheral edema. He was
alert and oriented to person, place, and time; he
had a mildly blunted affect and impaired ability to
name uncommon objects. His optic disks appeared
normal on funduscopic examination. There were
no strength or sensory deficits. Deep-tendon re-
flexes were brisk at the biceps and brachioradialis
in both arms and at both knees with contraction
of neighboring muscle groups. There was a posi-
tive plantar reflex in the left foot. Coordination
was intact, and the gait was narrow-based, al-
though he was unable to perform a tandem walk.

Flame hemorrhages and papilledema can be seen
on funduscopic examination in some patients
with a hypertensive emergency, but their absence
should not be considered reassuring. There is no
evidence of melanoma. Mild enlargement of the
prostate in a patient of this age is not an unex-
pected finding. However, because the assessment
of prostate size by rectal examination is rela-
tively inaccurate, the perceived “mild” enlarge-
ment may be an underestimate; in addition, the
patient is receiving medications (loratadine and
pseudoephedrine) that could exacerbate urinary
retention. Urinary obstruction remains a possi-
bility and could lead to secondary hypertension
and subsequent PRES.

During an 8-hour period, 100 mg of intravenous
labetalol and 300 mg of oral labetalol were ad-

ministered, and the blood pressure decl;nle)d to
180/100 mm Hg. The results of repeat ha ora-
tory tests were largely unchanged from t eb']:lm:
of presentation. Troponin T was undetectable. /
urinalysis showed no proteinuria, and an exami-
nation of urine sediment revealed no casts or
dysmorphic red cells. An electrocardiogram was
normal. Lumbar puncture revealed clear cerebro-
spinal fluid and an opening pressure of 29 cm of
water. The cerebrospinal fluid glucf)se level was
87 mg per deciliter (5 mmol per .llfer), and the
protein level was 210.8 mg per deciliter. The cor-
responding serum glucose level was 121 mg per
deciliter (7 mmol per liter), and the albumin level
was 3.4 g per deciliter. There were 70 red cells and
1 white cell per milliliter in the first tube of col-
lected cerebrospinal fluid, and 32 red cells and
1 white cell per milliliter in the fourth tube. Spec-
imens were sent to the laboratory for Gram’s
staining, culturing, and cytologic evaluation. Se-
rum electrophoresis and cerebrospinal fluid did
not show a monoclonal spike (M spike) or oligo-
clonal bands.

An elevated cerebrospinal fluid protein level with
a low leukocyte count suggests a noninfectious
cause but is otherwise nonspecific. An elevated
protein level in cerebrospinal fluid is common in
PRES, possibly because of the breakdown of the
blood-brain barrier. Inflammatory causes, such
as autoimmune encephalopathy, vasculitis, or in-
flammatory cerebral amyloid angiopathy, or para-
neoplastic causes still cannot be ruled out. De-
myelinating disease would be unlikely in a person
in this age group, particularly in the absence of
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mentary Appendix, available with the full text of
this article at NEJM.org). The patienys blood
pressure Was 1981?0 mm Hg on the secong hospi-
tal day; treatment included additional intravenoys
administration of 40 mg of labetalol, an increage
in the oral dose of labetalol to 400 mg three times
daily, and initiation of a nitroglycerin infusion ¢
25 ug per minute. Abdominal ultrasonography
revealed hydroureteronephrosis in both kidneys,
elevated resistive indexes of the intrarenal arteries
with patent renal arteries and veins, and a mark-
edly distended bladder with an estimated residual
urine volume of 1785 ml after voiding. A urinary
catheter was placed, and 2900 ml of clear urine
was drained immediately.

8 (MR]) of the heaq
atchy apg confluent
e' SUpratentopjy) sub-
bifronta] lobes and ip

Sug-
Ortex
atous

The MRI findings are consistent with PRES and
show changes extending beyond the characteris-
tic posterior regions of the brain. Microhemor-
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thages, Superficial siderosis, and vasogenic edema
could also be seep in inflammatory cerebral
amyloid angiopathy or a hemorrhagic neoplastic
Process. The bladder obstruction and obstructive
uropathy provide a potential mechanism for the
Patient’s renal fajlure and hypertension. Marked
bladder enlargement without symptoms suggests

chronic mechanical obstruction or neurologic
dysfunction.

One hour after the urinary catheter was placed,
the patient’s blood pressure was 158/90 mm Hg.
Nitroglycerin was gradually tapered off as his
blood pressure normalized and his urine output
exceeded 250 ml per hour. Amlodipine at a dose of
5 mg daily was initiated on the third hospital day,
and the oral dose of labetalol was increased to
600 mg three times daily on the fourth hospital
day. While the patient was receiving this regimen,
his blood-pressure readings were consistently be-
low 140/80 mm Hg. His creatinine level decreased
to 1.77 mg per deciliter (156 wmol per liter), and
his mental status returned to the baseline level
(according to subjective assessment by the patient
and his family). The prostate serum antigen level
was 4.28 ng per milliliter (normal range, 0.00 to
4.00 ng per milliliter). Contrast-enhanced MRI of
the head and cervical, thoracic, and lumbar spine
revealed no clinically significant stenosis or cord
abnormality. Labetalol was gradually tapered off.
The patient was discharged home with a prescrip-
tion for 10 mg of amlodipine and an indwelling
Foley catheter.

The patient received a diagnosis of obstructive
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Figure 3. MRI of the Head at the 7-Week Follow-up Examination.

Axial FLAIR T,-weighted MRI sequences show that near-co
the interval between the MRI performed at presentation an _
white-matter disease (probably attributable to chronic underlying microvascu
tension) at the levels of the midbrain (Panel A), the lateral ventricles (Panel B
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nephropathy leading to a hypertensive emergency
and PRES. At the 7-week follow-up examination,
his systolic blood-pressure readings were in the
range 0of 120 to 130 mm Hg. A repeat MRI showed
near-complete resolution of the extensive white-
matter changes (Fig. 3) and microhemorrhages
(Fig. S2 in the Supplementary Appendix). Eight
weeks after the initial presentation, the creatinine
level had returned to the baseline value. The find-
ings from urodynamic studies were suggestive of
obstruction, and he required intermittent urinary
catheterization despite tamsulosin therapy. Trans-
urethral resection of the prostate confirmed a
pathological diagnosis of benign prostatic hyper-
plasia and relieved the obstruction.

COMMENTARY

The most parsimonious explanation for this pa-
tient's presentation is obstructive nephropathy
resulting in PRES. His blood pressure improved
after the obstruction was relieved and was ac-
companied by a corresponding normalization of
imaging abnormalities and neurologic symptoms.
This pattern is consistent with the typically re-
versible nature of PRES,

PRES is characterized by alterations of mental
status, posterior predominant radiographic white-
matter changes, and, in most cases, reversibility
of symptoms and imaging abnormalities with
appropriate treatment.! The pathophysiological

mechanism of PRES remains poorly understood
but is thought to relate to cen?bral autoregula-
tory and endothelial dysfur;ctxon .leadmg to a
breakdown of the blood-brain barrier, tr'ansuda-
tion of fluid and proteinaceous fnaterlal, and
petechial hemorrhages. In thc? clinical context of
rapidly progressive hypertensmn,'b_lood pressure
exceeds the autoregulatory capacities of cerebral
vasculature.* The preferential involvement of
the posterior cerebrum has been attrib-uted to a
relative paucity of sympathetic innervation to the
vasculature in this region, which renders pos-
terior vessels less adaptable to hemodynamic
stress.5 The relative rise in blood pressure from
a patient’s baseline measurement appears to be
a critical pathogenic factor; in cases of rapidly
evolving hypertension, symptoms may be seen at
blood pressures considered to be close to the
normal range.

In contrast to the autoregulatory failure asso-
ciated with hypertension, sepsis and eclampsia
are thought to induce PRES through endothelial
dysfunction driven by systemic inflammatory
factors (in the case of sepsis) and placental fac-
tors (in the case of eclampsia).”® Cytotoxic and
immunosuppressive medications, such as tacro-
limus, cyclosporine, and bevacizumab, are known
risk factors for PRES, but the mechanism of this
relationship remains poorly understood. Tacroli-
mus and cyclosporine need not be at suprath-
erapeutic levels or recently introduced to cause
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