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E.P., 36-year-old White Male

Sickened with Covid-19 in March 2020

Presented to clinic April 2021

Complaints of eyestrain with reading paper or screen, blurred vision, and 

afterimages. “Things look like they’re in focus but vibrating slightly.” Unless he 

“avoids everything” he is likely to develop a migraine. Experiences daily headache.



Current Medications and Supplements

Sumatriptan-
approximately 
once per week

Vitamin D-
daily

Vitamin B12-
daily

Magnesium-
daily



Ocular and other medical history 

Myopia, reported no change in Rx for 8-10 years

Occasional headaches, but no history of migraine prior to encephalitis

Mild concussion at age 30; reported “migraine-like” feeling for a few days. Concussion as a 

child, details unclear.

No remarkable family history



Confounding Factors and Timeline

September 2019 

a

November 2019 

aaaaaa aaaaaaaaa

a

March 2020 

Viral meningitis and encephalitis of unknown etiology; spent a week 

in the ICU. MRI unremarkable.

Returned to work as an attorney; newly plagued by complex 

migraines but otherwise able to work full time. Considered 

recovered by his neurologist.

Contracts Covid-19; symptoms of shortness of breath and 

digestive issues last 6+ months. Returns to work after a few 

weeks.



Confounding Factors and Timeline

January 2021 Develops neurological symptoms: brain fog, crippling fatigue, poor 
sleep, eyestrain, blurred vision, poor recovery from reading or other 
stimuli, “migraine tailspin”, “brain shakes”. 

Symptoms have become so severe he can no longer work. Can read 
at most 5 minutes per sitting, one hour total per day. Migraine 
“hangover” sometimes takes 5+ days to clear. Additional migraine 
symptoms include numbness, tingling, muscle weakness, confusion, 
unsteadiness, nausea, vomiting.

Neuro-ophthalmology diagnoses complex migraine.



Confounding Factors and Timeline

February 2021 

aaaa aaaaaaaa

aaaaa

April 2021

Neuro-ophthalmologist diagnoses convergence insufficiency, 

recommends seeing an optometrist to update glasses Rx and 

possibly add Fresnel prism. Suggested FL41 tint on glasses.

Repeat MRI unremarkable. Neuro-ophthalmologist confirms 

convergence insufficiency, notes no nystagmus, suggests oscillopsia 

is secondary to vestibular migraine.



Examination Findings

Habitual Rx:

OD: -3.25 sph 20/20 distance and near

OS: -3.00 sph 20/20 distance and near

Manifest Refraction:

OD: -3.25 sph 20/20

OS: -3.00 -0.25 x 090   20/20



Examination Findings

Convergence Near Point: 12”

Unstable fixation OS

EOMs: FROM, Saccadic Intrusions during pursuits, OD better

Saccades: horizontal- acceptable, OD better; vertical- less 

accurate, OD better

Stereopsis: 100 seconds

Pupils equal, 3mm, slight alpha omega

Maddox Rod: 11 ∆ Base In, 0.5 ∆ Base Down OS



Examination Findings

Egocentric localization intact horizontal and vertical

Sensitivity to OKN drum rated 2/5 in all quadrants

Symptoms were not exacerbated by shifting weight, bending, 

head extension/flexion

Symptoms were not exacerbated by shifting perception between 

central and peripheral vision



Central Nervous 
System 
Manifestations in 
Acute Covid-19



Central Nervous System Manifestations in 
Acute Covid-19

Headaches

Impaired consciousness

Delirium

Loss of smell and taste

Encephalitis

Seizures

Strokes

Myelitis

Acute disseminated encephalomyelitis

Neurogenic respiratory failure

Encephalopathy

Silent hypoxemia

Generalized myoclonus

Neuroleptic malignant syndrome

Kawasaki syndrome
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Ophthalmic 
Complications 
of Covid-19
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Ophthalmic Complications of Covid-19

Ocular surface disease

Orbital disease- cellulitis, opportunistic mucormycosis, dacryoadenitis, retro-orbital pain, orbital 
myositis

Uveitis, vitritis

Retinal disease- ischemic, hemorrhagic, acute necrosis from reactivated herpesvirus, 
papillophlebitis, acute macular neuroretinopathy (AMN), paracentral acute middle maculopathy 
(PAMM), endophthalmitis, candida retinitis, choroidal abscess, central serous chorio-retinopathy

Neuro-ophthalmic findings
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Neuro-Ophthalmic Complications of Covid-19

diplopia 

cranial nerve palsy,

cranial nerve inflammation 

myasthenia gravis 

neuromyelitis optica

multiple sclerosis

ophthalmic artery 
occlusion

ischemic optic neuropathy 

Adie’s tonic pupil

ptosis

papilledema

pseudotumor cerebri 

oscillopsia, 

opsoclonus

myoclonus ataxia syndrome

atypical nystagmus

other eye movement disorders, 

visual field defects, 

visual snow,

hallucinatory palinopsia, 

cortical visual impairment, 

vestibular neuritis, 

central vestibular nystagmus

Acute isolated near vision problems
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Suggested Mechanisms

Post-viral inflammatory syndrome

Sequelae of a pro-inflammatory state with hypercoagulability and cytokine storm

Systemic abnormalities including hypoxia and severe hypertension

Endothelial dysfunction

Direct viral neurotropism



Post-Acute Sequelae of 
Covid-19 (aka Long 
Covid)
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Potential Mechanisms

Acute viral injury to organs

Persistent viral reservoirs in various tissues

Re-activation of neurotrophic pathogens (e.g. herpesvirus) secondary to immune dysregulation

Interactions of SARS-CoV-2 with host microbiome/virome

Clotting/coagulation issues

Dysfunctional brainstem/vagus nerve signaling

Ongoing activity of primed immune cells

Autoimmunity



Lu Y, Li X, Geng D, Mei N, Wu PY, Huang CC, Jia T, Zhao Y, Wang D, Xiao A, Yin B. Cerebral Micro-Structural 

Changes in COVID-19 Patients - An MRI-based 3-month Follow-up Study. EClinicalMedicine. 2020 

Aug;25:100484. doi: 10.1016/j.eclinm.2020.100484. Epub 2020 Aug 3. PMID: 32838240; PMCID: PMC7396952.

Proal AD, VanElzakker MB. Long COVID or Post-acute Sequelae of COVID-19 (PASC): An Overview of Biological 

Factors That May Contribute to Persistent Symptoms. Front Microbiol. 2021;12:698169. Published 2021 Jun 

23. doi:10.3389/fmicb.2021.698169



Observed Abnormalities

Gray matter changes

White matter changes

Microclot formation

Infection of cerebrovascular endothelium, brain parenchyma, neurons, and glia

Increased cytokine serum levels

Diffuse brain atrophy

Increased CSF volume
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Persistent Symptoms

Headaches

Vision changes

Hearing loss

Lost of taste or smell

Impaired mobility

Numbness in extremities

Tremors

Myalgia

Memory loss

Cognitive deficits

Mood changes

Anxiety and depression





Cognitive Deficits

Global cognition

Word learning

Verbal recall

Attention

Concentration

Phonemic fluency

Category fluency

Memory (encoding and recall)

Processing speed

Visual construction

Reasoning

Problem-solving

Spatial planning

Target detection

Executive function
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Prescription

Distance: 

OD -3.00 sph 0.5 ∆ Base In

OS -2.75-0.25 x 090 0.5 ∆ Base In 0.25 ∆ Base Down

Near:

OD -2.00 sph 0.5 ∆ Base In

OS -1.75-0.25 x 090 0.5 ∆ Base In 0.25 ∆ Base Down

Binasal Occlusion applied to both pairs at follow-up 2 weeks later.



Prescription

Syntonics: 

Pi omega 5 minutes

Upsilon omega D 5 minutes

Vision Rehabilitation:

Start with 25-minute sessions once per week

Yoked prism, eye and head swings, slow tracking, peripheral hand motion, TLR, head laser, VOR 
cancellation



Progress Evaluation December 2021

Headaches are less intense, no longer daily (3 or 4 days/week); usually only at end of day

Able to achieve more– can tolerate grocery stores, playing Frisbee with his kids

Reduced oscillopsia– notices a greater reduction immediately after VT sessions

Still has fatigue and requires a nap most days

Reading is still problematic, but can read longer than before

Still uncomfortable as a car passenger– triggered by lights of other vehicles



Progress 
Evaluation 
December 2021

Visual Acuity with Habitual Rx: 20/20 distance 

and near

Convergence Near Point: 8” (but discomfort at 

12”) with OD exo

Maddox rod 5 ∆ BI, no vertical

Stereo 50 sec with distance Rx; 40 sec with 

near Rx

OKN drum sensitivity: 1/5 in left and right 

quadrants; 0/5 in upper and lower quadrants
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