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right facial palsy, dysarthria, and right hemiparesis that had de-
veloped three hours earlier. Two weeks prior to admission, he 
stopped his antihypertensive medication. BP recorded at the 
time of presentation was 230/160 mm Hg.

Laboratory studies were within normal range and ophthalmo-
logic evaluation was unremarkable. Specifically, no papilledema 
was evident. Routine chest X-ray and echocardiogram suggest-
ed severe concentric left ventricular hypertrophy, later confirmed 
by transthoracic echocardiography. Emergency computed tomo-
graphic (CT) scan of the brain revealed small amount (7 cc) of 
intracranial hemorrhage involving the left basal ganglia, and 
there was relative hypodensity of the brainstem (Fig. 1). CT angi-
ography demonstrated no cerebral vascular abnormalities, in-
cluding vertebrobasilar circulation. Brain MRI showed diffuse 
high-signal intensities on T2-weighted images and fluid-attenu-
ated inversion recovery images without gadolinium enhance-
ment in the pons and midbrain. No high signal intensities in dif-
fusion-weighted images (DWI) and high signal intensities in 
apparent diffusion coefficient (ADC) images, implying that the 
changes were not due to cerebral infarction (Fig. 2A-C). There 
were also no abnormal findings other than the small amount of 

INTRODUCTION

Hypertensive encephalopathy (HE) is heralded by headache, 
visual disturbance, seizures, and altered mental status, all asso-
ciated with severe hypertension6). Without prompt lowering of 
blood pressure (BP), neurologic sequelae may ensue. The most 
common feature of HE by magnetic resonance imaging (MRI) 
is hyperintensity of subcortical parietal and occipital white mat-
ter on T2-weighted views, suggestive of vasogenic edema. Be-
cause such changes usually disappear upon BP stabilization, 
many authors refer to this state as reversible posterior leukoen-
cephalopathy syndrome or posterior reversible encephalopathy 
syndrome (PRES)3,6,8,9). Involvement of the brainstem and cere-
bellum in PRES has rarely been described. In this report, how-
ever, we present a case of PRES where the brainstem alone is af-
fected, accompanied by intracranial hemorrhage.

CASE REPORT

A 36-year-old male with idiopathic hypertension (duration 
>6 yrs) was admitted to our hospital for abrupt-onset headache, 
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(such as systemic lupus erythematosus), eclampsia, and hemato-
logic conditions (typically, thrombotic thrombocytopenic purpu-
ra and hemolytic-uremic syndrome)5). However, regardless of the 
underlying cause, the pathogenesis of the primary abnormality, 
cerebral vasogenic edema, is still under debate. If the main cause 
is corrected, PRES can be reversed. However, if patients with 
PRES present with coma and/or status epilepticus, permanent 
neurological impairment or death may occur in some cases8). 
Generally, subcortical white matter of the parietal and occipital 
lobes is affected, while involvement of brainstem is rare. In our 
patient, MRI changes were confined to brainstem with cerebral 
sparing. 

Reversible brainstem hypertensive encephalopathy (RBHE) 
was first recognized by Chang and Keane2) in 1999. When the 
brainstem alone is affected, most patients do not exhibit focal 
signs or symptoms. Intracerebral hemorrhage of the left basal 
ganglia, rather than the brainstem manifestations, was held re-
sponsible for the facial palsy, dysarthia and right-sided hemipa-
resis displayed in this instance. Because the neurologic effects of 
RBHE are reversible with prompt treatment, this syndrome must 
be differentiated from brainstem infarction, pontine glioma, cen-
tral pontine myelinolysis, and infectious encephalitis. Severe hy-
pertension, so-called “clinical-radiologic dissociation” (signal-
ing brainstem involvement), and rapid resolution of MRI changes 
after antihypertensive treatment are pathognomonic of RBHE10). 

The suggested etiology of RBHE is a failure of cerebrovascu-
lar autoregulation in the face of high BP, resulting in cerebral hy-
perperfusion, disruption of the blood-brain barrier (BBB), and 
vasogenic edema1). While physiologic hypertension usually acti-
vates sympathetic pathways to maintain the BBB via cerebral va-

soconstriction, experimentally induced 
hypertension in animal models has 
shown that transient reflex sympathetic 
hypertension can override the BBB. At 
breakthrough, constricted cerebral arte-
rioles dilate under hypertensive force, 
allowing parenchymal extravasation of 
fluid, macromolecules, and red blood 
cells7). The posterior circulatory net-
work, in particular, is less endowed 
with sympathetic innervation than an-
terior vessels, and thus is less capable of 
a protective vasoconstrictive response 
to a sudden increase in arterial BP. A 
disruption in BBB therefore results. In 
RBHE, this failure of autoregulation is 
marked by vasogenic (as opposed to cy-
totoxic) edema, confirmed by imaging 
studies. Consistent with other reports of 
RBHE, demonstrable hyperintensity on 
T2-weighted images and normal DWI 
with increased ADC values were indica-
tive of vasogenic edema in our patient. 

hemorrhage in basal ganglia, which was confirmed already in 
CT (Fig. 2D).

Based on these findings, a diagnosis of acute hypertensive en-
cephalopathy with intracranial hemorrhage was made. We im-
mediately initiated intravenous antihypertensive therapy. Ten 
days later, systolic and diastolic pressures were successfully sta-
bilized. Follow-up MRI (including DWI) on Day 16 of hospital-
ization revealed complete resolution of prior imaging aberra-
tions involving the brainstem (Fig. 2E, F). 

DISCUSSION

As a distinct clinical entity, PRES is characterized by progres-
sive headache, visual changes, altered mental status, and seizures. 
Most commonly PRES is secondary event, triggered by paroxys-
mal severe hypertension of various etiologies. The spectrum of 
predisposing factors/conditions includes renal disease, immuno-
suppressive and cytotoxic drugs, collagen vascular disorders 

Fig. 1. Axial CT image of brain showing intracranial hemorrhage of left 
basal ganglia with brainstem hypodensity (A and B).

BA

Fig. 2. Axial MRI T2 and fluid-attenuated inversion recovery image showing increased signal inten-
sity of pons and midbrain (A and B) : increase in apparent diffusion coefficient values for same area 
(C) and there are no abnormal findings in subcortical white matter of the parietal and occipital lobes 
other than the small amount of basal ganglia (D). MRI and diffusion-weighted images after blood 
pressure stabilization; note resolution of prior brainstem abnormalities (E and F). 
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deficit. However, physicians must cognizant of the potential for 
fatality and approach it as a medical emergency. 
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What has yet to be explained is the predilection for brainstem 
(versus cerebral) involvement with RBHE. Because the parietal 
and occipital lobes, as well as the brainstem, are within distribu-
tion of the vertebrobasilar artery and its branches, two tentative 
explanations have emerged4). By allowing fluid to accumulate, 
the brainstem may simply absorb much of the hypertensive 
“tidal wave”, dissipating pressure before other parts of the brain 
are reached. In essence, the brainstem serves as a buffer to 

protecting cerebrum and the distal parieto-occipital region in 
the vertebrobasilar system, more distal in blood supply. Anoth-
er explanation is that the parietal and occipital lobes may be re-
sistant to relatively rich sympathetic innervation via the posteri-
or communicating artery (PCoA). A well-developed PCoA, 
also known as fetal-type PCoA, is thought to possess the same 
degree of sympathetic innervation as the anterior circulation. In 
this manner, individuals with a fetal-type PCoA may be pro-
tected from paroxysmal malignant hypertension.

Our patient, however, did not have a fetal-type PCoA. Conse-
quently, it is clear that at least one of these theories is flawed and 
that more effort is needed to clarify the pathophysiologic mech-
anisms of RBHE. 

CONCLUSION

RBHE may occur as a consequence of paroxysmal malignant 
hypertension. Thorough neurologic examination, in conjunc-
tion with MRI with DWI, is essential for the correct diagnosis. 
Clinical-radiologic dissociation and rapid improvement of MRI 
findings after antihypertensive treatment are features pathog-
nomonic of RBHE. With prompt and proper management, this 
condition may be completely reversed, without any neurologic 


