
Introduction

Posterior reversible encephalopathy syndrome
(PRES) encompasses both clinical and radiological
features, predominantly affecting the white matter of
the posterior cerebral hemispheres. Neuroimaging te-
chniques may show diffuse signal abnormalities in-
volving the subcortical white matter in the parieto-
occipital lobes; the brain stem, basal ganglia, frontal
lobes, and cerebellum may also be involved.1,2 On
clinical grounds, PRES is characterized by headache,
seizures, obtundation and lethargy, altered mental
status, and visual loss. PRES has been described in
association with hypertensive encephalopathy,

eclampsia, renal failure with hypertension, or fol-
lowing immunosuppressive or anticancer therapy.1

Less frequently, it has been reported in the setting of
autoimmune connective tissue diseases, thrombotic
thrombocytopenic purpura, HIV syndrome, acute in-
termittent porphyria, organ transplantation,2 and hy-
percalcemia.3 An abrupt rise in blood pressure is
thought to be the main pathophysiological mecha-
nism leading to an acute disruption of the blood-
brain barrier. Although being initially described as
reversible,1 PRES is now believed to carry an eleva-
ted risk of permanent cerebral injury, especially if
treatment is delayed.2,4 Preeclampsia (PE) is a pre-
gnancy-related disorder, typically presenting with
new-onset hypertension and proteinuria after 20
weeks of gestation, or in the early postpartum period.
The term eclampsia is applied when seizures follow,
complicating the preeclampsia condition. To our
knowledge, a few isolated reports of PRES associa-
ted with postpartum PE have been published so far. 

We report a case of PRES in the setting of severe
postpartum PE associated with acquired apparent mi-
neralocorticoid excess (AME) syndrome, possibly due
to a reduced expression or activity of the placental
11b-hydroxysteroid dehydrogenase type 2 enzyme
(11b-HSD2).

Case Report

A 32-year old woman of black African origin, at
her first pregnancy, was admitted at the 38th week of
gestation for scheduled caesarean delivery because of
breech presentation. She had no family history of ar-
terial hypertension. The pregnancy was uneventful.
Her blood pressure at admission was 110/66 mmHg.
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A healthy male infant was born. She was discharged
four days after delivery, with blood pressure 110/70
mmHg. Of note, at admission, there was mild hy-
pokalemia (3.1 mEq/L) and metabolic alkalosis
(HCO3=29 mEq/L). Ten days after delivery, the pa-
tient was referred to our unit because of sudden onset
of thunderclap headache, with a measured blood pres-
sure of 210/110 mmHg. Blood chemistry showed al-
tered liver function tests (aspartate transaminase 64,
alanine aminotransferase 78 IU/L), increased low-
density lipoprotein levels (743 IU), proteinuria (3+ at
dipstick) without renal function abnormalities; serum
hemoglobin, albumin, glucose and bilirubin were nor-
mal. Plasma Na+ and K+ concentrations were 148 and
2.9 mEq/L, respectively, and persistent metabolic
alkalosis (HCO3=31 mEq/L) was noted; the uric acid
level was 7.9 mg/dL. The plasma renin activity (PRA)
was clearly suppressed (0.2 ngAngioI/mL/h) and the
plasma aldosterone concentration (PAC) was almost
undetectable (<4 pg/mL, normal range 30-140
pg/mL). Detailed neurological examination showed
no abnormalities. Head computed tomography scan
was unremarkable. We hypothesized a post partum
pre-eclamptic hypertensive encephalopathy with pos-
sible appearance of PRES. A brain magnetic reso-
nance imaging (MRI) was quickly performed and
confirmed the hypothesis, showing swelling and al-
tered signal of the brain cortex in both parietal lobes,
and in the watershed zones between anterior and po-
sterior cerebral arteries territories. A hyperintense si-
gnal was also seen, arising from the right frontal sulci,
an expression of blood extravasation in the subarach-
noid space, probably as a consequence of the hype-
rintensive crisis (Figure 1). In the regions of altered
signal, diffusion-weighted imaging acquisition
showed no diffusion modification. The presence of
blood in the subarachnoid space prompted the acqui-
sition of a magnetic resonance angiography study of
the intracranial arterial branches (Figure 2) which ex-
cluded artero-venous malformations. A diagnosis of
hypertensive encephalopathy with PRES, in the set-
ting of post-partum PE, was made. Electroencepha-
lography showed slow waves and diffuse irritative
pattern, compatible with the above diagnosis. Renal
duplex ultrasonography showed no signs of renal ar-
tery stenosis. Urinalysis showed normal excretion of
fractionated metanephrine; the urinary potassium
concentration was 67 mEq/L, and was judged inap-
propriately high, in the presence of hypokalemia. The
patient received intravenous labetalol for the first 24
h and then therapy was changed to oral amlodipine
(15 mg o.d.), as blood pressure decreased to 145/83
mmHg and her headache disappeared. After four
days, blood pressure was 130/80 mmHg with amlo-
dipine 10 mg o.d.; serum K+ was 3.2 mEq/L with oral
potassium supplementation. On Day 14, the patient

was discharged in good clinical condition, with a nor-
malized blood pressure, and receiving oral amlodi-
pine 5 mg o.d. 

On MRI follow up, performed during treatment
and clinical recovery, the parietal cortical lesions and
the subarachnoid hemorrhage in the frontal sulci gra-
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Figure 1. Magnetic resonance imaging scan (axial
FLAIR-long TE; 11,000/2800/140) during acute phase
showing swelling of the parietal cortex on both sides and
presence of hyperintense material, presumably blood, in
right frontal sulci.

Figure 2. Magnetic resonance angiography (TOF se-
quence) on which no abnormality is visible.
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dually reduced and finally disappeared completely
(Figure 3).

After 1.5 months, the patient was in good clinical
condition, with normal blood pressure in the absence of
antihypertensive therapy; she dropped oral potassium
supplements after approximately three weeks. The la-
boratory tests showed normal serum electrolytes and no
proteinuria on the dipstick. The PRA and PAC rose to
1.1 ngAngioI/mL/h and 37 pg/mL, respectively.

Discussion

We report a case of severe PE occurring in the late
post-partum period, associated with clinical and neu-
roradiological findings consistent with PRES. PE is a
multi-organ disease, characterized by hypertension
and proteinuria, possibly complicated by eclamptic
seizures. It affects approximately 5% of all pregnan-
cies worldwide, bearing significant morbidity and
mortality for the mother and the fetus. The disease ty-
pically occurs late in pregnancy, during the third tri-
mester or in the early post-partum period. Although
the etiology of PE is unclear, there is compelling evi-
dence pointing to a widespread vascular endothelial
cell dysregulation and dysfunction as a result of pla-
cental hypoperfusion, resulting in placental secretion
of antiangiogenic growth factors.5 However, a signi-
ficantly reduced concentration and activity of the
enzyme 11b-HSD2 has been described in human pla-
centa of patients with PE.6 This enzyme normally con-
verts serum cortisol to its inactive metabolite

cortisone. The 11b-HSD2 is predominantly expressed,
along with the mineralocorticoid receptor, in the renal
distal tubules and collecting ducts, in the colon, in the
salivary glands and also in the placenta, where it pro-
tects the fetus from an excessive amount of maternal
cortisol.7 In fact, the enzyme regulates access of glu-
cocorticoid hormones to glucocorticoid and mineralo-
corticoid receptors. Since cortisol, but not cortisone,
is a potent agonist of mineralocorticoid receptors and
circulates at levels 100 to 1000 times higher than those
of aldosterone, a reduced activity of the 11b-HSD2
may expose the kidney to an excess of cortisol, which
can act as a potent mineralocorticoid hormone with
ensuing salt retention, hypertension, hypokalemia and
metabolic alkalosis.8 The AME syndrome is the result
of defective 11b-HSD2 enzyme. It is characterized cli-
nically by a mineralcorticoid excess status, with hy-
pertension, hypokalemia and metabolic alkalosis,
plasma volume expansion and a marked suppression
of the renin-angiotensin-aldosterone system. First de-
scribed by Ulick and colleagues,9 the AME syndrome
can be congenital or acquired, but the two forms share
the same pathophysiology. Congenital AME syndrome
has an autosomal recessive model of inheritance.
AME patients are homozygous for 11b-HSD2 inacti-
vating mutations causing full or partial loss of enzy-
matic activity; the onset of symptoms may occur in
childhood, adolescence or early adulthood, with phe-
notypes varying from life-threatening conditions to
milder forms. In most cases, the acquired AME syn-
drome is due, for instance, to excessive liquorice in-
take. Biochemical abnormalities comprise suppressed
PRA, undetectable serum aldosterone levels, hypoka-
lemia, metabolic alkalosis, altered ratio of urinary free
cortisol (UFF) to free cortisone (UFE).10 The urinary
UFF/UFE ratio is not widely used, and, in our case, it
was unfortunately not available. 

In our patient, we suspected an acquired AME syn-
drome due to a reduced 11b-HSD2 activity of placental
origin on the basis of hypokalemia with alkalosis and
renal potassium wasting, marked suppression of PRA
and serum aldosterone levels and subsequent progres-
sive recovery of the renin-aldosterone system. The de-
finite diagnosis of AME syndrome was not fully
established due to the absence of urinary UFF/UFE
ratio. However, we acknowledge that it is hard to be-
lieve that a putative impairment in placental 11b-HSD2
activity per se may have been involved in the patho-
genesis of a systemic syndrome encompassing accele-
rated hypertension and deranged autoregulation of the
cerebral circulation. PRA and plasma aldosterone are
reduced in PE compared to normal pregnancy, together
with an increase in the sensitivity of the vessels to va-
soconstrictor agents such as angiotensin II (AII).
However, plasma aldosterone levels are usually less
suppressed than those of PRA, so that the so-called al-
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Figure 3. One month after the first imaging study, and
after treatment with good clinical results, the magnetic res-
onance imaging FLAIR appears completely normalized.
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dosterone-to-renin ratio is approximately 2-fold greater
in PE than in normal pregnancy. This does not appear
to be due to changes in potassium, atrial natriuretic
peptide, dopamine or adrenocorticotropic hormone,
and may be another manifestation of increased sensi-
tivity to AII in PE.11

Another putative explanation for the clinical and
laboratory observations in our patient could be the pre-
sence of circulating agonistic AT1-receptor autoanti-
bodies (AT1-RAA) that have been implicated in the
pathogenesis of PE. In vitro and in vivo studies have
determined the role of this AT1-RAA in triggering PE.
It has been observed that in human trophoblast cells
AT1-RAA substances induce the generation of reac-
tive oxygen species intracellularly through nicotina-
mide adenine dinucleotide phosphate-oxidase
activation. In addition, these same cells stimulate the
release of PAI-1, resulting in a decreased trophoblast
invasiveness, generating defective placentation. This
increase in PAI-1 is also observed in mesangial cells,
which can produce a decrease in extracellular matrix
degradation and increased subendothelial fibrin depo-
sition, thereby determining renal damage leading to
proteinuria and a decreased glomerular filtration rate.
It has also been observed that AT1-RAA binds to en-
dothelial and vascular cells, causing endothelial da-
mage and vasoconstriction. In animal models, it has
been observed that the inoculation of AT1-RAA from
patients with PE is capable of reproducing the charac-
teristics of the disease. Reports in rats showed that sur-
gically induced placental ischemia may cause
increased levels of AT1-RAA and trigger hypertension
and proteinuria. In the same way, pregnant human stu-
dies show that placental perfusion abnormality is as-
sociated with increased plasma concentrations of
AT1-RAA before the onset of the disease, and the pla-
smatic levels of these autoantibodies correlate with the
severity.12

The elevated levels of AT1-RAA may explain the
hypersensitivity to the effects of AII. However, increa-
ses in AT1-RAA are not specifically related to PE, as
this autoantibody is also elevated in intrauterine
growth restriction without PE. Therefore, the role of
AT1-RAA as mediators of pre-eclamptic phenotype is
doubtful. This is corroborated by the fact that the di-
sappearance of clinical symptoms does not require the
loss of autoantibodies.13

Posterior reversible encephalopathy syndrome is an
uncommon diagnosis in day-to-day obstetric care, but
it is known to be part of pregnancy-induced hyperten-
sion and eclampsia. It has been recently reviewed by
Verma et al.14 The clinical presentation of PRES inclu-
des headache, altered mental status, visual disturbances
including cortical blindness, seizures, hypertension, and
focal or lateralizing neurological signs. Although the
pathogenesis of PRES remains poorly understood, the

most widely accepted mechanism is that a sudden rise
in blood pressure may exceed the upper limit of cerebral
autoregulation, with abrupt dilation of cerebral arterio-
les resulting in interstitial extravasation of serum pro-
tein and fluid, i.e. vasogenic edema. In the rarer
normotensive cases occurring after immunosuppressive
or cytotoxic treatment, a toxic effect on vascular en-
dothelium is hypothesized.2 MRI plays an important
role in providing early information about cerebral in-
volvement by diffuse signal abnormalities mainly in-
volving the subcortical white matter in the
parieto-occipital regions of the brain; the temporal and
frontal lobes, cerebellum, basal ganglia, and brainstem
may also be involved.1,2 Although most cases of PRES
are reversible, delay in diagnosis and treatment may
lead to irreversible lesions.2 Therefore, early recognition
and correction of the condition underlying PRES is the
recommended treatment for this disorder. The appro-
priate and rapid lowering of blood pressure in patients
with PRES is essential to avoid permanent brain injury.

Conclusions

This case illustrates a late postpartum severe PE
complicated by PRES associated with suppressed pla-
sma aldosterone levels and PRA. The presence of even
mild and isolated derangements in serum potassium
and acid-base balance, in the setting of PE, should
prompt clinicians to broaden the spectrum of differen-
tial diagnoses, including acquired AME syndrome.
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