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Abstract
We report the case of a 6-year-old female with ACTH-independent Cushing syndrome secondary
to bilateral adrenal nodular hyperplasia, who presented with hypertension and seizures, and was
found have MRI changes consistent with posterior reversible encephalopathy syndrome (PRES).
The patient received anti-hypertensive medication and a bilateral adrenalectomy was performed.
One month later, resolution of her brain MRI changes were seen. This is the first case described in
the literature of a patient with Cushing syndrome and PRES. We review the link between
hypertension and Cushing syndrome, along with the pathophysiology of PRES and emphasize the
importance of early recognition and treatment of hypertension in pediatric patients with Cushing
syndrome to avoid possible cerebrovascular complications that may be related to a hypertensive
event.
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Introduction
Hypertension is common among children with Cushing syndrome [1, 2]. Antihypertensive
treatment is not often prescribed to these patients and available agents are only partially
effective [3]. Serious hypertension-related cerebral events, although rare, may occur in
pediatric patients with Cushing syndrome. We recently reported the case of a child with
multiple cerebral infarctions and Cushing disease who was hypertensive surrounding the
time of his transsphenoidal surgery [4]. Here we report the first case of a patient with
Cushing syndrome associated with posterior reversible encephalopathy syndrome (PRES).

PRES is a clinicoradiographic syndrome characterized by headache, altered mental
functioning, visual loss and seizures [5]. Neuroimaging findings show reversible vasogenic
subcortical edema without infarction and corresponding white-matter abnormalities on
computed tomography (CT) and magnetic resonance imaging (MRI) [6]. Although PRES
has not been reported in children and adolescents with Cushing syndrome, it has been seen
with other conditions associated with hypertension, such as eclampsia, hydrocephalus, renal
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dysfunction, systemic lupus erythematosus, as well as with chemotherapy and immuno-
suppressive drugs [7–12].

Case report
A 6 year old African American female presented with 4 month history of rapid weight gain
and decreased energy level. Review of her growth chart revealed deceleration of her linear
growth from the 50% to the 10% between the ages of 4 and 6. Clinical examination revealed
classic stigmata of Cushing syndrome such as obesity, short stature, plethoric face and
posterior cervical fat pad. Body mass index was increased at 23 (>97%); she had Tanner III
pubic hair, and significant for age hypertension with mean blood pressure of 131/76.
Laboratory evaluation confirmed hypercortisolism, with an elevated urinary free cortisol of
689 mcg/24 hours and lack of diurnal variation of serum cortisol values (8 AM cortisol of
39.4 mcg/dL and midnight cortisol of 47.3 mcg/dL). CT showed bilateral hypertrophy of the
adrenal glands, while brain and pituitary MRI at that time were normal. High dose
dexamethasone suppression test showed a “paradoxical” increase in urinary cortisol in
response to exogenous steroid administration, consistent with what is seen in the context of
corticotrophin (ACTH)-independent micronodular adrenal disease (MAD) or primary
pigmented nodular adrenocortical disease (PPNAD) [13].

Almost two months after her initial evaluation, she presented to the emergency department
with a new-onset seizure and hypertension. The patient was found to have MRI changes
consistent with posterior encephalopathy (fig 1A). Her blood pressure was controlled with
propranolol and hydrochlorathiazide. The patient underwent bilateral adrenalectomy;
histology confirmed MAD.

Her hypertension largely resolved post-operatively. Resolution of her brain MRI changes
followed a month later (fig 1B). Pathology was consistent with micronodular adrenocortical
hyperplasia. The patient was not found to have mutations of the gene encoding the protein
kinase A type I-alpha regulatory subunit (PRKAR1A) that is mutated in Carney complex
(CNC) and can be associated with PPNAD; she also had no evidence of cardiac myxomas
on echocardiogram, excluding therefore the possibility that her brain lesions were infarcts of
the type that have been reported before in association with heart tumors and/or CNC [14].

Discussion
Hypertension has been reported in up to 50% of pediatric patients with Cushing syndrome
[1, 2]. The pathogenesis of glucocorticoid-induced hypertension is not completely
understood. It is thought to be related to both mineralocorticoid excess, as well as to effects
of cortisol on the peripheral vasculature [15]. A hypertensive episode may serve as a trigger
for PRES; in the largest clinical series of patients with PRES, hypertension was determined
to be the etiology of PRES in 68% of patients [6]. In cases of PRES associated with
hypertension, increased blood pressure is thought to cause hyperperfusion with resultant
vasogenic edema and endothelial damage [16]. Prompt initiation of antihypertensive therapy
may lead to reversal of the clinical and radiographic abnormalities of PRES [16]. Delay in
diagnosis and therapy can result in permanent cerebral damage to affected patients with
posterior encephalopathy [17, 18].

This is the first report linking PRES to Cushing syndrome. Hypertension induced by
excessive hypercortisolism was likely a major contributor to the development of PRES in
our patient. Early recognition of PRES as a potential complication of Cushing syndrome and
appropriate treatment of hypertension in these patients may avoid long-term neurologic
deficits.
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Figure 1.
A. Brain MRI with multiple bilateral posterior white matter to white-gray matter lesions
consistent with hypertensive encephalopathy. No corresponding abnormalities were present
on diffusion weighted sequences to suggest infarcts (not shown). B. Follow up MRI one
month later reveals resolution of lesions
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