
Reversal of White Matter Edema in Hypertensive Encephalopathy 

We report a case of hypertensive encephalopathy in which MR 
imaging contributed to the early diagnosis in a patient with unusual 
clinical symptoms and CT findings. Serial MR provided patho
physiologic information regarding this condition . 

Case Report 

A 42-year-old man was admitted to the hospital because of increas
ing difficulty with gait and recent loss of vision. Examination revealed 
a blood pressure of 250/150 mm Hg, normal mental status , and 
severe hypertensive retinopathy bilaterally. There was no papille
dema, and the fundi were pale. Cranial nerve, motor, and sensory 
examinations were normal. Plantar reflexes were extensor bilaterally. 
Gait was wide-based and unstable. There was no dysmetria on finger
to-nose testing. Electrolytes were remarkable for a potassium of 2.6 , 
a blood urea nitrogen of 75, and a creatinine of 3.8. CT showed 
obliteration of the fourth ventricle and marked narrowing of the 
prepontine cistern; patchy periventricular hypodensity was present 
supratentorially. A subsequent MR study (Figs. 1 A and 1 C) suggested 
diffuse white matter edema, particularly in the posterior fossa. 

The patient 's gait improved dramatically, and his plantar responses 
became flexor after vigorous treatment of his hypertension. Repeat 
CT scan at 1 week showed resolution of mass effect in the posterior 
fossa. Four days later, a follow-up MR study also showed improve
ment (Figs. 1 B and 1 D). 

Discussion 

Various etiologies have been suggested for the pathophysiologic 
changes occurring in hypertensive encephalopathy (e.g. , cerebral 
edema [1] , vascular spasm [2], breakdown of autoregulation of 
cerebral blood flow [3], and intravascular coagulation [ 4]). Pathologic 
reports have documented brain swelling with focal and diffuse edema, 
fibrinoid necrosis of the small vessels, and microinfarction with pete
chial hemorrhage [5]. 

MR has high sensitivity for the detection of increased intracellular 
and extracellular water content in the brain [6, 7]. The MR studies 
presented here give convincing in vivo evidence of cerebral edema in 
the setting of hypertensive encephalopathy. The marked swelling of 
the cerebellum and brainstem and the abnormal high signal in the 
white matter reversed rapidly with treatment. Although MR cannot 
distinguish between hypertensive cerebral edema caused by autoreg
ulation failure with breakdown of blood/brain barrier mechanisms [3] 
(vasogenic edema) from the edema caused by vascular spasm with 
ischemia [2] (cytotoxic edema), the rapid reversal of edema with 
treatment suggests edema caused by autoregulation failure. A va
sogenic etiology is supported further by the confinement of the signal 
abnormality to the white matter. Follow-up MR is useful in evaluating 
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not only the reversible but also the chronic parenchymal abnormali
ties. The follow-up MR in this patient showed incomplete clearing of 
the high-signal abnormality in the supratentorial white matter. We 
think that this residuum represents gliosis from microinfarctions due 
to long-standing hypertension. 

CT reports of hypertensive encephalopathy have indicated exten
sive low attenuation in cerebral white matter compatible with edema 
and compression of the ventricles, cisterns, and peripheral sulci [8-
1 0]. These reports also have indicated the reversal of white matter 
edema with treatment, which was most evident in the supratentorial 
space. We do not have an explanation for the prominence of the 
edema in the posterior circulation in this patient. However, in this 
case , CT failed to clarify the nature of the mass effect in the posterior 
fossa, and the mass effect was clearly elucidated by MR. 
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Fig. 1.-A and 8, T1-weighted (600/20) sagittal MR scans through the midline of the brain. A, Before treatment, enlargement of pons, effacement of the 
fourth ventricle, and slight tonsillar herniation are present. 8, 11 days later, pons is normal in size, and fourth ventricle is slightly enlarged. Tonsillar 
herniation has resolved and there is now prominence to the cerebellar sulci. 

C and D, T2-weighted coronal (3000/80) images. C, Before treatment, diffuse, high-signal abnormality is present in cerebellar white matter, and patchy 
high signal is seen in periatrial region. D, 11 days later, there is reversal of high signal within cerebellar white matter and considerable improvement in 
periventricular high signal. 


