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INTRODUCTION

Hypertensive encephalopathy is an acute disorder character-
ized by severe hypertension, headache, vomiting, altered mental 
status, visual changes, and seizures. Syndromes of hypertensive 
encephalopathy are usually reversible if quickly diagnosed and 
treated. The most common finding of hypertensive encephalop-
athy is bilateral edema in the supratentorial white matter, espe-
cially in the parieto-occipital area. However, atypical feature of 
hypertensive encephalopathy involving the frontal lobes, brain-
stem, cerebellum, cortical watershed zones, and basal ganglia 
has been sporadically reported. Brainstem and/or cerebellar le-
sions may be presented as the only abnormalities in unusual 
cases (1). Here we report three cases of hypertensive encepha-
lopathy involving brainstem showing characteristic alternating 
linear bright and low signals in the pons on T2-weighted mag-
netic resonance imaging (MRI), although many brainstem le-

sions showed no peripheral sparing compared to those of os-
motic demyelination (2). This retrospective study has been 
approved by our Institutional Review Board. The requirement 
for obtaining informed consent from patients was waived.

CASE REPORT

Case 1

A 36-year-old woman suffered from headache and dizziness 
one week before her admission. She had a previous history of 
poorly controlled hypertension without antihypertensive medi-
cation. On admission, she showed alert mental status. Blood 
pressure was of 270/170 mm Hg with body temperature of 36°C. 
Neurological examination revealed no abnormal finding. He-
matologic examination showed increased blood levels of urea 
nitrogen (29.3 mg/dL) and creatinine (2.53 mg/dL). Urine ex-
amination revealed proteinuria. Her blood electrolyte level and 
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Hypertensive encephalopathy typically presents with bilateral parietooccipital vaso-
genic edema. Brainstem and cerebellar edema are uncommon in association with typ-
ical supratentorial changes. We experienced three cases of atypical hypertensive en-
cephalopathy involving brainstem and cerebellum as well as cerebral white matter, 
which showed characteristic alternating linear bright and low signals in the pons, the 
so-called “stripe sign”. We report these cases here with a brief literature review.
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Case 2

A 42-year-old man admitted to our hospital with a history of 
headache for three months. One week before the admission, he 
developed bilateral blurred vision and gait disturbance. He was 
diagnosed with hypertension about two years ago. However, he 
was not treated with any medication.

Neurologic examination revealed that he was normal with 
alert metal status. Physical examination revealed his blood pres-
sure at 236/170 mm Hg with body temperature of 36.3°C. Fun-
duscopic examination revealed suspicious retinal microhemor-
rhage. His blood creatinine and electrolyte levels were normal. 
Cerebrospinal fluid study showed normal finding except mildly 
elevated white blood cell count of 1/mm3 and protein concen-
tration of 79.7 mg/dL (normal: 12–60 mg/dL). 

MRI revealed extensive hyperintensity in the brainstem, thala-
mus and cerebellum on T2-weighted and FLAIR images. We also 
observed the alternating bright and low signals in the pons as seen 
in case 1. The pons and cerebellum appeared swollen with com-
pression of the fourth ventricle and mild obstructive hydrocepha-
lus. These lesions showed increased ADC value with no enhance-
ment. There was no peripheral sparing of the pons. After 6 months 
of antihypertensive treatment, his headache and blurred vision 
improved. There was no available follow-up image. 

Case 3

A 55-year-old woman was presented to our hospital with head-

cerebrospinal fluid study were within the normal limits.
Brain computed tomography (CT) and MRI were performed 

immediately after her arrival. CT showed diffuse low density ar-
eas in the midbrain, pons, cerebellum, and periventricular white 
matter. MRI after the CT on the same day revealed extensive hy-
perintensity in the whole midbrain, pons and upper medulla on 
T2-weighted and fluid-attenuated inversion recovery (FLAIR) 
images. We also observed scattered and irregular shaped lesions 
in the cerebellum, bilateral thalami and bilateral periventricular 
cerebral white matter. Alternating linear bright and low signals 
were found on T2-weighted and FLAIR images without periph-
eral sparing in the pons (Fig. 1A, B). There was no mass effect. 
These lesions showed increased apparent diffusion coefficient 
(ADC) value (Fig. 1C) as slight hypointense without enhance-
ment on T1-weighted images. Magnetic resonance (MR) angi-
ography was normal. She immediately received intravenous in-
fusion of a calcium channel blocker (nicardipine hydrochloride, 
40 mg) which controlled her systemic pressure to 140–170/70–
90 mm Hg. Antihypertensive medications were followed by an 
oral calcium channel blocker (nifedipine, 66 mg) and an angio-
tensin II receptor blocker (candesartan cilexetil, 16 mg). Two 
days after the admission, her elevated blood pressure was con-
sistently reduced to the normal range with disappearance of 
headache and dizziness. She was discharged on the 11th day 
post-admission with prescribed antihypertensive medication. 
Her lesions were completely resolved within 3 weeks. 

Fig. 1. A 36-year-old female presented with headache. MR images showed hyperintensity involving the periventricular cerebral white matter 
(A), pons and cerebellum bilaterally, with the stripe sign in the pons on fluid-attenuated inversion recovery (FLAIR) images (B). Corresponding 
apparent diffusion coefficient map revealed increased diffusion in the brainstem (C). Follow-up MR images 3 weeks after initial MRI showed sig-
nificant diminution of hyperintensity on FLAIR images.
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tle or considerable supratentorial deep white matter involve-
ment. Patient 3 showed peripheral sparing of pontine lesion 
known as typical pattern in osmotic demyelination.

Characteristic MRI findings of pontine lesions revealed alter-
nating linear bright and low signals in all our three cases, proba-
bly signifying fluid between the transverse pontine bundles (3). 
We defined this specific pattern of the pons as the “stripe sign”. 
A similar finding was described in osmotic demyelination syn-
drome that showed symmetric triangular-shaped T2-hyperin-
tensity with stripes in the central pons (4). The transverse pon-
tine fibers were seen as lines of preserved brain passing from 
one side to the other. In literatures, osmotic demyelination syn-
dromes show the sparing of peripheral pons and pontine por-
tion of corticospinal tracts. However, hypertensive encephalopa-
thy does not. Acute lesions might reveal restricted diffusion in 
osmotic demyelination (4).

We reviewed 17 articles on hypertensive encephalopathy with 
brainstem involvement for the evaluation of either presence or 
absence of the stripe sign and other indicative MR findings. A to-
tal of 26 patients were reviewed in 17 articles. Two patients were 
excluded due to no images given. Of the remaining 24 cases, the 
stripe sign was shown in 5 patients on MRI images and 2 cases 
with descriptions. However, the stripe sign was not shown or 
mentioned in other cases. It has been widely accepted that hyper-
tensive brainstem encephalopathy does not spare the peripheral 
pons (4). However, the periphery of pons was spared in 8 of 24 
cases. Only one case by Bhagavati et al. (1) showed mild obstruc-
tive hydrocephalus by brainstem swelling. Diffusion weighted 
imaging (DWI)  was evaluated in 15 cases by either imaging or 
literature. All 15 cases had normal DWI, suggesting vasogenic 
edema (Table 1). In our cases, case 3 revealed sparing of the pe-
ripheral pons whereas case 2 showed mass effect by brainstem 
swelling.

Hypertensive encephalopathy involving brainstem should be 
differentiated from acute infarction, central pontine myelinoly-
sis, brainstem glioma, acute disseminated encephalomyelopathy, 
and infectious encephalitis. Acute infarction could be ruled out 
by the absence of acute ischemic findings on initial DWI and 
resolution of MR finding with a recovery of clinical symptom. 
Acute disseminated encephalomyelopathy, infectious encephali-
tis, and central pontine myelinolysis could be differentiated read-
ily based on laboratory examination and rapid recovery. Glioma 

ache and vomiting. She visited a local hospital previously with 
high arterial blood pressure. Although she received oral medica-
tion for arterial hypertension, she suffered progressive headache 
after that. Her metal state was alert. There was no abnormal find-
ing on neurologic or funduscopic examinations. Her blood pres-
sure was at 215/109 mm Hg with body temperature of 36.8°C on 
admission. Her blood creatinine and blood electrolyte levels 
were normal. Cerebrospinal fluid evaluation was not performed.

MRI showed extensive hyperintensity in the brainstem, cere-
bellum and periventricular deep cerebral white matter on T2-
weighted and FLAIR images (Fig. 2). We also observed the sym-
metric T2-hyperintensity in the pons with stripes as seen in case 1 
and 2. Tendency of the peripheral sparing was observed in the 
pons. ADC maps revealed increased diffusion in the brainstem le-
sion. Multiple microbleedings were presented in the cerebellum, 
suggesting hypertensive microangiopathy. There was no evidence 
of abnormal enhancement in the brain parenchyma. MR angiog-
raphy revealed no abnormality. After 2 weeks of antihypertensive 
treatment, her headache subsided. Follow-up MRI showed com-
plete disappearance of abnormal hyperintense lesions.

DISCUSSION

T2-hyperintensity lesions are uncommonly seen in the brain-
stem, cerebellum, or basal ganglia in hypertensive encephalopa-
thy. In our three cases, the main MR finding was hyperintensity 
on T2-weighted image in the brainstem and cerebellum with lit-

Fig. 2. A 55-year-old female suffered from headache and vomiting. 
MR images showed symmetric hyperintensity in the periventricular 
cerebral white matter (A), brainstem and cerebellum on fluid-attenu-
ated inversion recovery images with the stripe sign in the pons. The 
periphery of the pons was relatively spared (B).
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showed particular MR pattern of the hypertensive encephalopa-
thy, thus allowing a better understanding of the changes associ-
ated with arterial hypertension. 

We concluded that the presence of diffuse T2-hyperintensity 
with stripe sign in the pons in patients with severe paroxysmal 
hypertension could be helpful for the diagnosis of hypertensive 
encephalopathy. Tumor or inflammatory conditions could be 
easily excluded by their non-enhancing nature. However, the 
peripheral sparing of pontine lesions on T2-weighted image can 
occur in both osmotic demyelination syndrome and hyperten-
sive encephalopathy.
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비전형적 대뇌 침범을 동반한 고혈압성 뇌간뇌병증: 증례 보고  
3예 및 문헌고찰1

김지희1 · 박성태1 · 임현경1 · 김성태2 · 차지훈2

고혈압성 뇌병증은 전형적으로 양측 두정엽 및 후두엽 부위의 부종으로 나타난다. 뇌간과 소뇌의 부종은 천막상부 병변과 

연관되어 드물게 나타날 수 있다. 본 저자들은 대뇌 피질뿐만 아니라 뇌간과 소뇌를 침범하는 비전형적 고혈압성 뇌병증을 

보여주는 3예를 경험하였으며, 특히 뇌간 병변은 고신호강도와 저신호강도의 띠가 교차로 나타나는 특징적인 “줄무늬 신

호(stripe sign)”를 보였다. 이에 저자들은 이러한 증례들을 문헌고찰과 함께 보고하는 바이다.
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