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A B S T R A C T   

Purpose: To report a case of a central retinal vein occlusion (CRVO) associated with COVID-19 in a patient 
predisposed to clotting due to a genetic mutation in methylenetetrahydrofolate reductase (MTHFR). 
Observations: A 15-year-old male presented with 1 day of painless blurry vision in the left eye. Exam disclosed 
trace anterior chamber cell, anterior vitreous cell, optic nerve head edema, temporally displaced macular star, 
dilated tortuous veins, and diffuse intraretinal hemorrhages. Exam and FA was consistent with CRVO, however 
the macular star and OCT were suggestive of a neuroretinitis. 
The patient then presented to a children’s hospital for further evaluation. A routine screen for COVID-19 via 
nasopharyngeal swab was positive with a high viral load. He also had a known history of an MTHFR mutation. 
Extensive laboratory and neuroradiologic evaluation excluded other infectious, inflammatory, and coagulopathic 
etiologies. 
Conclusions and Importance: This is a case of CRVO associated with COVID-19 infection and an underlying sys-
temic hypercoagulable mutation, with an initial presentation that mimicked neuroretinitis. This case provides 
valuable diagnostic learning points and expands our knowledge of possible ocular complications of COVID-19.   

1. Introduction 

The association between COVID-19 and hypercoagulability has been 
well described.1 The virus, which has totaled 172.7 million cases 
worldwide and 3.7 million deaths as of June 2021,2 can lead to acute 
respiratory distress syndrome (ARDS) and multi-organ failure. Venous 
thromboembolism has been noted in severe cases, likely due to a com-
bination of endothelial injury, stasis, and hypercoagulability in a severe 
inflammatory state.3 While pulmonary embolism (PE) and deep vein 
thrombosis (DVT) are the most common coagulopathic complications, 
there is also an increased risk of stroke, myocardial infarction, and limb 
ischemia. 

Methylenetetrahydrofolate reductase (MTHFR) is a gene responsible 
for an enzyme that helps metabolize folate. In genetic variants that 
significantly compromise MTHFR function, homocysteine accumulates 
systemically. This can lead to abnormal clotting, developmental delay, 
seizures, intellectual disability, and microcephaly.4 

Central retinal vein occlusion (CRVO) is a common cause of 

unilateral vision loss associated with age, hypertension, diabetes, and 
glaucoma. More rarely, CRVO can occur in young people, typically in 
association with a hypercoagulable state.5 

We present the case of a 15-year-old male with acute COVID-19 
infection, MTHFR mutation, and unilateral CRVO. 

2. Case report 

A 15-year-old male presented with 1 day of painless blurry vision in 
the left eye upon awakening. He was born at 36 weeks via emergent c- 
section due to placental detachment and stayed in the neonatal ICU for 2 
weeks with pneumothorax. He is homozygous for a methylenetetrahy-
drofolate reductase (MTHFR) mutation carried by both of his parents. 
His paternal grandmother had a pulmonary embolism. Otherwise the 
past medical, surgical, and developmental history was unremarkable. 
Last eye exam 5 months prior was normal. There were several stray cats 
in his neighborhood, and history of a scratch by his dog. Initial exam 
disclosed 20/20 vision in the right eye and “E” at 2 feet in the left eye. No 
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afferent pupillary defect was noted; Ishihara testing was normal, and 
motility was full. Exam was normal in the right eye. The left eye had 
trace anterior chamber cell, 2+ anterior vitreous cell, 4+ optic nerve 
head edema with diffuse peripapillary flame hemorrhages, temporally 
displaced macular star, dilated tortuous veins, and diffuse intraretinal 
hemorrhages (Fig. 1). MRI showed enhancement of the left optic nerve 
head and possible bilateral FLAIR abnormalities (Fig. 2). Optical 
coherence tomography (OCT) demonstrated exudate, intraretinal fluid, 
and subretinal fluid (Fig. 1). Fluorescein angiography (FA) showed 
delayed arteriovenous transit time, hyperfluorescence of the disc, vessel 
wall staining, and capillary nonperfusion (Fig. 1). Doxycycline 100mg 
twice daily was started empirically as well as prednisolone drops 4 times 
daily. Complete blood count, comprehensive metabolic panel, syphilis 
titers (RPR/FTA), and quantiferon gold were negative. Bartonella titers 
were obtained and pending. 

The patient presented one day later to a children’s hospital for 
further evaluation. He was COVID-19 positive on a routine reverse 
transcription-polymerase chain reaction (RT-PCR) screen for SARS-CoV- 
2 from a nasopharyngeal swab. He had no fever, respiratory symptoms, 
or known exposures. However, his cycle threshold (CT) was 23.4, indi-
cating a high viral load. He was admitted to the COVID unit. MRA, MRV, 
and MRI spine were noncontributory. Further lab workup was negative, 
including: COVID-19 IgG, homocysteine, angiotensin converting 
enzyme, lyme, toxoplasma (IgM/IgG), toxocara, cytomegalovirus (IgM/ 
IgG), epstein barr virus, platelets, partial thromboplastin time (PTT), 
prothrombin time/international normalized ratio (PT/INR), factor V 
leiden, protein C, protein S, prothrombin gene mutation, anticardiolipin, 
antithrombin III, and D-dimer. The patient was discharged on prophy-
lactic enoxaparin sodium dosing and doxycycline was discontinued 
when initial Bartonella titers returned negative. He followed up 2 weeks 
later in the ophthalmology clinic and received 1.25mg/0.05mL intra-
vitreal bevacizumab for persistent macular edema (Fig. 3). Doxycycline 
was restarted and continued until repeat Bartonella serology was 
negative. The patient’s family also obtained a negative bartonella 
serology on their dog. At last follow up, vision improved to 20/200, 
macular edema resolved (Fig. 3), and the decision was made to observe. 

3. Discussion 

This case is unique due to its novel presentation and diagnostic di-
lemmas. It was presumed that the intraretinal fluid and nerve edema 
must have been more chronic than the symptoms given that a macular 
star had already formed. In addition, there was significantly more sub-
retinal fluid on OCT than normally expected for a CRVO. Given these 
findings, the working hypothesis was an underlying neuroretinitis 
caused chronic nerve head edema, ultimately leading to a CRVO with a 
sharp decrease in vision that prompted initial presentation. Neuro-
retinitis associated CRVO is a known, but rare, entity.6 There is also a 
high rate of false negative bartonella titers at disease onset. For this 
reason, doxycycline was continued until repeat titers were confirmed 
negative. The family also obtained negative bartonella serologies on 
their dog. Dogs are reservoirs for multiple strains of human-pathogenic 
bartonella, however transmission to humans has not been documented.7 

The questionable FLAIR abnormalities on initial MRI (Fig. 2) were later 
confirmed to be normal variants likely representing terminal zones of 
myelination. Further imaging, including MRI spine, was negative for a 
demyelinating process. The patient had no other risk factors for CRVO. 
He had a normal BMI (23.72 kg/m2), was not taking contributory 
medications (i.e. diuretics, sympathomimetics, or antipsychotics), and 
had no hypertension, hyperlipidemia, or smoking history. 

With alternative etiologies ruled out, this CRVO may have been due 
to acute COVID-19 infection in a patient with an MTHFR mutation that 
predisposed him to clotting. Several studies have reported on pre-
sumptive ocular complications of COVID-19, including conjunctivitis,8 

paracentral acute middle maculopathy (PAMM),9 cotton wool spots, and 
microhemorrhages.10 However, CRVO associated with COVID-19 is 
rare. Reports about it have mostly relied on a temporal relationship 
between systemic symptoms and vision loss. For example, Yahalmoi 
et al. (2020) documented a 33-year-old healthy male with CRVO two 
weeks after upper respiratory symptoms and a positive SARS-CoV-2 
IgG.11 Walinjkar et al. (2020) reported a 17-year-old female with 
CRVO three weeks after fever and cough with a positive SARS-CoV-2 IgG 
and ground glass opacities on CT chest.12 Finally, Raval et al. (2021) 
described a 39-year-old febrile male with CRVO one week after testing 
positive on RT-PCR.13 In all of these cases, the hypercoagulable workup 

Fig. 1. Presentation (A) Fundus photograph of the left eye with 4+ optic nerve head edema, peripapillary flame hemorrhages, macular star, dilated tortuous veins, 
and diffuse intraretinal hemorrhages. (B) OCT with exudate, intraretinal, and subretinal fluid with prominent posterior hyaloid. (C) FA at 28.6 seconds showing 
delayed arteriovenous transit time. (D) Late FA with hyperfluorescence of the disc, vessel wall staining, and capillary nonperfusion. 
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was negative. Similarly, our patient did not have an increased D-dimer, 
thrombocytosis, alteration in PT/PTT/INR, or evidence of DVT or PE as 
reported in COVID-19 patients with coagulopathic sequelae.3 However, 
the current case is unique because our patient presumably had an acute 
infection, suggested by a very high viral load on RT-PCR and negative 
SARS-CoV-2 IgG. In addition, he had a genetic mutation in which one 
would expect elevated homocysteine levels, but they were normal. 
Different mutations in MTHFR can have varying effects on enzymatic 
function and homocysteine levels (in addition to possible fluctuations 

with time). If homocysteine was elevated, it would help confirm the 
mutation as a contributory factor; yet the fact that it was normal does 
not completely exclude it. 

In regards to anticoagulation in CRVO, the ophthalmic literature 
suggests that antiplatelet and anticoagulant therapies do not prevent 
ocular complications of vein occlusions and may actually portend a 
worse visual outcome.14 However, the hematology-oncology service 
started the patient on prophylactic lovenox due to suspicion for systemic 
hypercoagulability induced by COVID-19 and the MTHFR mutation. The 

Fig. 2. Neuroimaging (A) Axial post-contrast T1 MRI Orbits with fat suppression showing enhancement of the left optic nerve head (circled). (B) Axial FLAIR 
sequence showing bilateral FLAIR signal abnormalities (circled) likely a normal variant of terminal zones of myelination. 

Fig. 3. Follow-up (A + B) Fundus photograph and OCT 2 weeks after presentation demonstrating persistent macular edema and subretinal fluid. (C + D) Fundus 
photograph and OCT 4 weeks after intravitreal bevacizumab with improvement in nerve edema, venous dilation, and retinal hemorrhages. There is consolidation of 
the macular star and corresponding resolution of intraretinal and subretinal fluid on OCT. 
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patient has not had any further coagulopathic sequelae. In terms of 
ophthalmic treatment, the macular edema improved after one injection 
of bevacizumab. However, extensive exudative changes cause the visual 
prognosis to be guarded at this time. 

This is a case of CRVO associated with acute COVID-19 infection, an 
underlying systemic hypercoagulable mutation, and an initial presen-
tation that mimicked neuroretinitis. This case adds to the literature on 
possible ocular complications of COVID-19 and provides several high- 
yield learning points given the initial diagnostic uncertainty. 
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