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Section 1 

A 69-year-old man was admitted to the emergency department of our hospital for sub-acute 

onset of visual complaints. The evening before admission around 10 PM, while watching TV 

he experienced binocular and persistent vision of discomposed colors in the lower left visual 

field (appearing both inside and outside the television screen) that did not change with the 

direction of gaze. He went to bed and woke up at 1 AM for usual nocturia then, trying to read 

his alarm clock, was unable to understand what time it was despite correctly seeing the 

numbers. He did not report other visual difficulties at that moment. When he woke again at 3 

AM he had the impression he could not correctly define his position in space and, returning 

to bed bumped into a lamp and had the feeling that his head went inside the lamp. At 5 AM, 

waking up again he found he was completely blind.  

His medical history indicated a chronic lymphoid leukemia, in remission at the time of 

admission and previously treated with cyclophosphamide and rituximab 1 year prior to 

admission, and then Fludarabin 6 months before admission.  

The patient was known for iatrogenic hypogammaglobulinemia, treated by monthly infusions 

of intravenous immunoglobulins (last administration 1 week prior to admission). The only 

other chronic treatment was prophylactic trimethoprim/sulfamethoxazole 3 times a week. 

On admission his blood pressure (BP) was 174/95 mmHg. Temperature, heart rate and 

cardiac, pulmonary, abdominal and skin examinations were normal. 

ACCEPTED

Copyright © 2020 American Academy of Neurology. Unauthorized reproduction of this article is prohibited 



At the neurological examination in the emergency room (ER) at 11 AM, the patient was 

awake with no evidence of cognitive dysfunction. Pupils were symmetric and normoreactive 

to light, without a relative afferent pupillary defect. He had no visual acuity: he could not see  

objects or count fingers even at short distances (<30 cm), however he could perceive light. 

Optokinetic nystagmus was absent. Fundoscopic exam was normal. Other cranial nerves 

appeared normal, and there were no strength, sensitivity or coordination deficits. Reflexes 

were symmetric and cutaneous plantar response was flexor. 

Routine laboratory tests showed a normal blood-cell count, mild anemia (hemoglobin 127 g/l, 

N>133), normal hepatic and renal functions and negative C-reactive protein. Serologies for 

Herpesviridae, Human immunodeficiency virus and viral hepatitis (A, B, C) were negative. 

Lymphocytes subpopulation count revealed low CD4+ count (83 cells/mm3, normal 490-

1640), and B-cells (29/mm3, normal 80-490). 

 

Questions for consideration 

1. Which brain regions would you localize the symptoms to? 

2. What is your differential diagnosis for the origin of the visual alteration? 

3. What diagnostic tests would you perform? 

 

 

Section 2 

On clinical examination the patient was completely blind with preserved pupillary reflex and 

absent optokinetic nystagmus. Complete blindness may result from a bilateral lesion of the 

retina, visual pathway or visual cortex. Any lesion anterior to the geniculate body (retina, 

optic nerve, optic chiasma, optic tract) usually produces a defect of the pupillary reflex in 

addition to the visual loss, since afferent fibers travel from the retina along the optic nerve, 

chiasma and optic tract, where, instead of entering the lateral geniculate body, turn towards 

the midbrain and synapse in the pretectal area.1  
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Thus, in our patient the intact pupillary light reflex ruled out pathology of the visual pathway 

anterior to the lateral geniculate body. Lesions of the lateral geniculate body are usually 

unilateral and produce characteristic visual field defects such as sectoranopia. Optic 

radiations are spread over a broad area within the white matter of the temporal, parietal and 

occipital lobes therefore complete lesion of this structure producing total blindness without 

other deficits is extremely unlikely. Hence, the complete blindness in our patient was most 

likely a consequence of a bilateral dysfunction of the primary visual cortex, and the complex 

alteration of visual perception preceding the blindness suggests initial dysfunction of the 

nearby associative visual cortex. Importantly, the absence of optokinetic nystagmus ruled 

out psychogenic blindness.  

Considering the location of the neurological deficit, its acute onset and the rapid 

deterioration, a vertebrobasilar stroke (with recurrent embolism in the posterior cerebral 

arteries territories or a critical stenosis with unstable hemodynamics) should be excluded 

first, even in the absence of vigilance alteration or brainstem symptoms. Given the initial 

positive visual symptoms (vision of colors), occipital lobe seizures should be considered, 

and, in the context of immunosuppression, the differential diagnosis should also include 

infectious encephalitis (herpetic, progressive multifocal leukoencephalopathy). As the patient 

was previously treated with chemotherapy and had hypertension on admission, a posterior 

reversible encephalopathy syndrome (PRES) should be similarly thought-out. 

 

Brain MRI revealed bilateral mainly subcortical hyperintensities of occipital lobes with 

increased water diffusivity in diffusion-weighted sequences on T2-weighted sequences 

(Figure 1). This was consistent with vasogenic edema and ruled out an acute ischemic 

stroke. Brain MRI-angiography was normal. 

Lumbar puncture showed normal cell counts and protein and glucose levels. Viral PCR from 

CSF (including JC virus) were negative. 

The EEG was normal 2 days after admission. 
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Questions for consideration 

1. What is the most likely diagnosis? 

 

 

Section 3 

Given the typical MRI findings of white matter vasogenic edema in posterior brain areas and 

having excluded the alternative hypotheses, our diagnosis was PRES.  

The clinical evolution supported this hypothesis as the patient regained normal visual acuity 

within 12 hours of hospital admission. Seeing the favorable clinical evolution, repeated MRI 

was not deemed necessary to confirm the PRES diagnosis. Subsequent neuro-

ophthalmological examination showed normal visual acuity and normal performance in 

Ishihara Table recognition.  

Nevertheless, before full recovery the patient reported some new visual symptoms, lasting a 

further 48 hours. On day 2 after admission, he first described loss of movement vision; he 

could typically see people who stood still but lost sight of them when they moved and would 

see them again once they stopped moving. In addition, he saw residual images, seen as 

impressions or holograms left behind by the moving person and during examination with 

Ishihara Tables, saw the colored dots projected onto the doctor’s face. Later that day, during 

a friend’s visit, he saw the face of his friend as if it was printed on the ceiling, inverted by 

90°. Finally, while going to the toilet he could not recognize objects reflected in the mirror, 

but saw instead a network of indistinguishable superimposed lines. 

 

Questions for consideration 

1. How would you interpret the complex visual symptoms, which preceded and followed 

the blindness? 

2. In which brain structure is the dysfunction localized for each symptom? 
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Section 4 

Among the symptoms that preceded the loss of visual acuity, the vision of discomposed 

colors projected in the lower left visual field may be explained as either a seizure or a hyper-

excitability following cortical deafferentation of the associative visual cortex, perhaps from 

the spreading of the vasogenic edema at the onset of PRES. The second explanation is 

more likely in our opinion, given the non-stereotyped character of the symptoms and their 

duration. Here, the symptoms mainly concerned perturbation of color perception, a function 

that is localized in the lingula and fusiform gyrus.2 Therefore, we considered these regions 

the most likely localization, as previous studies have shown correspondence between 

hallucinatory experiences and the functional anatomy of the occipital lobe.3 

The impossibility to interpret the time on reading the alarm clock (despite correctly seeing 

and recognizing each of the numbers) corresponds to an associative agnosia.4 This 

particular deficit can be seen in lesions interrupting the occipito-ventral visual pathway or in 

lesions of the left anterior temporal lobe.5 

The last symptom before total blindness was a difficulty localizing his position in space, with 

a transposition “of his head inside a lamp”. We interpreted this symptom as a topographical 

disorientation,4 which is defined as the loss of ability to navigate caused by a disorder in the 

egocentric spatial reference, and seen in right or bilateral posterior parietal lesions. 

 

Concerning the symptoms described in the recovery phase, the impossibility to perceive 

visual motion is defined as akinetopsia,4 a symptom corresponding to a lesion of the V5 

cortex of the dominant hemisphere (which includes the posterior part of the middle temporal 

gyrus and the adjacent portion of the occipital gyri). 

The persistence or recurrence of visual images after the stimulus has been removed is 

defined as palinopsia (from the Greek palin=again and opsia=seeing). We interpreted our 

patient’s symptom as visual trailing,6 a subtype of illusory palinopsia, in which the moving 

object “leaves behind” visual copies that persist for a few seconds. Palinopsia can follow uni- 

or bilateral lesions of the occipital, parietal, or temporal lobes. The mechanism is thought to 
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be hyper-excitability following cortical deafferentation. We explained the projection of 

Ishihara Table-colored dots onto the examiner’s face as categorical incorporation, another 

subtype of palinopsia, where a pattern is “incorporated” into the next viewed image. The 

projection of a previously seen image (the face of the patient’s friend) can also be 

considered a form of palinopsia. The image rotation by 90° may be the same mechanism as 

room-tilt illusion.7 

The incapacity to recognize objects as their mirror images is a rare neurological symptom, 

defined as agnosia for mirror stimuli,8 with only a few cases reported in literature. 

 

Discussion 

Here we describe an atypical clinical presentation of PRES, showing unusual visual 

disturbances that rapidly evolve in time, likely reflecting first the progressive dysfunction and 

afterwards the gradual recovery of the different occipital areas, from the spreading and 

resolution of the vasogenic edema respectively.  

PRES is a condition presenting acute neurological symptoms (mainly seizures, 

encephalopathy, headache, and visual disturbances), and characterized by reversible 

subcortical vasogenic cerebral edema in the context of renal failure, BP fluctuations, 

chemotherapy, autoimmune disorders, pre-eclampsia or eclampsia. We identified 

intravenous immunoglobulin infusion as a predisposing factor in our patient as previously 

described in some case reports.9 Physiopathology of PRES involves endothelial injury from 

BP alterations or direct effects of cytokines on the endothelium, leading to breakdown of the 

blood-brain barrier and brain edema. Neuroimaging typically reveals bilateral vasogenic 

edema predominant in the parieto-occipital regions. The treatment comprises removing the 

precipitating factor and managing potential complications. PRES usually has a favorable 

prognosis with reversibility of clinical and neuroradiological alterations.10  

The visual symptoms generally reported in PRES are decreased visual acuity, visual field 

deficits, cortical blindness, or hallucinations. Our patient presented complex visual symptoms 

that are usually seen with occipital, parietal or temporal lobes lesions, causing perturbation 
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of the visual occipito-fugal networks. We can speculate that the clinical evolution of our 

patient having complex visual symptoms preceding and following complete blindness 

reflected first the progressive dysfunction and then the recovery of the visual network, 

following spreading and resolution of the vasogenic edema in the occipital regions. 

Although rare, these symptoms and signs should be recognized by general neurologists, as 

they can represent the first and (rarely) only manifestation of an acute pathology like a 

stroke, or a slow-evolving posterior lesion. 
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Figure title 

Figure 1. Acute brain MRI 

Figure legend 

Figure 1. Acute brain MRI showed bilateral, mainly subcortical hyperintensity on T2-FLAIR 

sequences (left), with a corresponding increase in water diffusivity as seen on the apparent 

diffusion coefficient (ADC) map (right). 
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