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Introduction
Stroke is the third leading cause of death and disability in 

the United States. Posterior circulation strokes account for 
approximately twenty percent of ischemic strokes. They are 
considerably worrisome given that the mortality rate is as high 
as 80 percent in basilar artery occlusions.  Disability can be 
multisystem due to the proximity of cerebellum and brainstem 
leaving patients with unilateral or sometimes bilateral motor 
impairment, visual dysfunction, dysphagia and/or ataxia. 
Inverted vision, Room Tilt Illusion (RTI), or tortopsia is a very 
rare presentation of stroke. RTI is the perception of one’s visual 
surrounding rotated 90 to 180 degrees. There have been cases 
reported of varying etiologies. Stroke has been commonly seen 
in disorders of visual perception, but the cerebellum is seldom 
included. 

Case Presentation
The patient is a 57-year-old left-handed African American 

male with a history of hypertension, cocaine, tobacco and 
alcohol abuse, and previous left basal ganglia lacune five years 
ago with no residual deficits. He presented to the emergency 
department with a one-week history of dizziness, headache, and  

 
difficulty walking which had been getting progressively worse. 
He complained of associated vomiting, inability to sit up straight 
without support, and had reverted to crawling secondary to 
unsteadiness when walking.  He had some increased weakness 
in his right leg. He also complained of a visual phenomenon 
where everything appeared inverted 180 degrees, as if people 
were “walking on the ceiling.” His inverted vision significantly 
affected his ability to ambulate steadily. He was able to read 
significantly more fluently when the material was upside-down 
rather than right-side up.  A thorough review of systems was 
otherwise negative. The patient’s family history was remarkable 
for coronary artery disease and diabetes. His social history 
was significant for regular heavy alcohol use, one pack per day 
smoking history, and occasional cocaine use. The patient later 
admitted to using cocaine within the week prior to presentation 
and no other illicit drugs.  His home medications included 
lisinopril, amlodipine, gabapentin and tamsulosin.

On examination, he was mildly hypertensive, with otherwise 
normal vital signs. Visual acuity was 20/25 in both eyes. Pupils 
were 2-3mm and reactive bilaterally with no papillary afferent 
defect. Intra-ocular pressure was normal.  Visual fields were 
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full to confrontation in both eyes.  Extra-ocular movements 
were intact bilaterally. There was no evidence of head tilt, 
ocular torsion, skew devation. Dilated fundoscopic examination 
revealed normal cup-to-disk ratio and no retinal abnormalities.  
Motor examination was normal except for a right leg drift 
and 4/5 hamstring strength on the right. He had right sided 
hemianesthesia to pinprick and temperature, including face. 
Reflexes were symmetric.  There was no dysmetria.  Gait was 
steady with the use of a rolling walker and he did drift to the left 
on Romberg testing. NIH stroke scale was 2, for right leg drift 
and right hemibody sensory deficit. 

Investigations
Complete blood count and comprehensive metabolic panel 

were normal. A urine drug screen was positive for cocaine. 
Total cholesterol was 155, with an LDL of 71. RPR screen was 
nonreactive and HIV screen was negative. Hemaglobin A1c, 
thyroid stimulating hormone, and homocysteine were normal. 
Transthoracic echocardiogram was unremarkable. A CT of the 
head without contrast demonstrated chronic ischemic disease in 
the basal ganglia, white matter, and a hypodensity within the left 
cerebellum. Magnetic resonance imaging of the brain without 
contrast revealed an acute ischemic infarct within the left 
inferior cerebellar hemisphere in addition to scattered remote 
lacunes with sparing of the occipital cortex. Magnetic resonance 
angiography of the head and neck demonstrated occlusion of the 
left PICA.

Discussion 
Inverted vision is a rare presentation of posterior circulation 

strokes. The pathogenesis and affected anatomical sites are not 
well understood. This visual phenomenon has been reported 
with lesions involving the parietal and occipital cortices as well 
as the vestibular-cerebellar system. The cerebellum specifically 
has been cited in a few case reports, but this disorder of spatial 
perception is rare [1-7]. Visual distortions in space and time have 
been studied in saccadic movements, but the effects of lesions 
outside the visual cortex have not been well studied [8].  There 
may be a common pathway involved with skew deviation and 
inverted vision suggested in one study implicating the otolith 
dysfunction [8].

Inverted vision has previously been described in relation to 
encephalitis and cranial trauma [9].  Multiple sclerosis [7,10,11], 
epilepsy, Susac syndrome, after a third ventriculostomy [12-
15], and frontal lobe disease have also been reported. Previous 
reports have indicated a loss of the “inversion effect” of facial 
recognition for patients with prosopagnosia [16]. However, the 
severity of visual deficits obviously varies and the patient we 
report here had no identifiable deficit in ability to recognize 
faces, either inverted or upright. Individuals wearing prism 
glasses to induce 180degree inverted vision have reported 
functional adaptation to seeing upside-down within a week 
[17]. Our patient also functionally adapted and was able to 
ambulate steadily with a rolling walker. Given that initially there 

were no objective signs on initial examination except for body 
tilt this was likely partly due to otolithic dysfunction [18].  At 
3month follow up visit, he continued to describe his vision as a 
sustained inverted vision at approximately 180 degrees which 
is longer than previous reports. On Romberg testing his sway 
had improved but was still present.  He had continued to adapt, 
including holding all reading material upside down but was 
walking independently.
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