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Multitarget microangiopathy in a 
young healthy man with COVID-19 
disease: A case report
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Fresina Michela, Schiavi Costantino

A 41‑year‑old man presented to the emergency department 
complaining of decrease of vision in his left eye. Initial 
examination was consistent with retrobulbar optic neuritis, and 
an intravenous drip of methylprednisolone was started. On the 
third day, the fundus examination revealed the appearance of 
multiple Purtscher‑like cotton‑wool spots in the posterior pole 
and nasally to the optic disc, slight retinal whitening around 
the fovea, and cherry‑red spot. The patient reported flu‑like 
symptoms, and he tested positive at PCR  (polymerase chain 
reaction) test for 2019‑nCoV (2019 novel coronavirus) infection. 
Assuming possible 2019‑nCoV‑related vascular damage, we 
prescribed low‑molecular‑weight heparin. The lesions were 
regressing at follow‑up, and we registered a complete visual 
recovery.
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The 2019 novel coronavirus  (2019‑nCoV) appeared in the 
Chinese city of Wuhan at the end of 2019 and precipitously 
spread worldwide.[1] The pathogenesis of 2019‑nCoV is still 
debated, but it seems that the 2019‑nCoV could induce immune 
dysfunction, endothelial injury, complement‑associated 
coagulopathy, and systemic microangiopathy.[2] Some previous 
reports described a vascular retinal involvement in patients 
with 2019‑nCoV infection.[3] We aim to expand our knowledge 
about possible ophthalmologic manifestations of 2019‑nCoV, 
reporting the first case of incomplete central retinal artery 
occlusion  (CRAO) resembling Purtscher‑like retinopathy 
combined with paracentral acute middle maculopathy (PAMM) 
in a young patient with the 2019‑nCoV disease.

Case Report
A 41‑year‑old man presented to the ophthalmological 
emergency complaining decrease of vision in the left eye. 
The best‑corrected visual acuity  (BCVA) was 20/20 in the 
right eye and hand motion in the left eye; a relative afferent 
pupillary defect and dyschromatopsia were present in his left 
eye, and fundus examination showed no abnormalities. The 
visual field (VF) showed a nasal defect in the left eye [Fig. 1a]. 
Based on clinical findings, we supposed a case of optic neuritis 
and an intravenous drip of methylprednisolone (1 g/die for 
3 days) was started. On the third day, the fundus examination 
revealed the appearance of multiple Purtscher‑like cotton‑wool 
spots in the posterior pole and nasally to the optic disc, 
slight retinal whitening around the fovea, and cherry‑red 
spot  [Fig. 2a]. The patient reported flu‑like symptoms, and 
he tested positive at PCR  (polymerase chain reaction) test 
for 2019‑nCoV infection. Systemic examination revealed 
no disease; laboratory test, echocardiogram, and color 
Doppler of the cervical arteries were normal, and screening 
for thrombophilia showed no abnormal values. Assuming 
possible 2019‑nCoV‑related vascular damage, we prescribed 
low‑molecular‑weight heparin. Based on the clinical course, 
we reviewed the diagnosis as atypical CRAO resembling 
Purtscher‑like retinopathy, and we thought of the 2019‑nCoV 
infection as the only probable explanatory etiology. One month 
later, at the end of his quarantine, the BCVA was 20/100, and 
the fundus photograph showed the disappearance of most 
cotton‑wool spots and retinal whitening [Fig. 2b]. Fluorescein 
angiography (FA) showed a delay in choroidal filling in the 
peripapillary temporal area and an arm‑to‑retina circulation 
time of 18 seconds (average value: ≤15 seconds) [Fig. 3]. The 
areas of occlusion of the retinal arterioles corresponded to 
the areas where the cotton‑wool spots were found. Optical 
coherence tomography showed disorganization of inner retinal 
layers and loss of temporal nerve fibers and focal areas of 
hyperreflective change at the level of the inner nuclear layer 
typical of PAMM [Fig. 4]. The VF showed an improvement of 
the nasal defect [Fig. 1b and c]. After 3 months, the BCVA is 
20/20, but the patient still noted some scotomas mapped out 
on microperimetry [Fig. 5].

Discussion
Atypical cases of CRAO with partial visual recovery were 
described as a rare subtype of CRAO likely due to partial 
occlusion of the central retinal artery.[4] Fundoscopic changes 
were similar to the ones described in Purtscher’s retinopathy: 
multiple cotton‑wool spots in the posterior pole and surrounding 
the optic disc, and retinal whitening.[5] The pathological 
mechanism for atypical incomplete CRAO and Purtscher‑like 
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Figure 1: The visual field showed a gradual improvement of nasal defect (a) at 1-day, (b) at 1-month, and (c) at 3-month after the visual loss

cba

Figure 2: Color fundus photograph (a) 3 days after the visual decrease shows Purtscher-like cotton-wool spots in the posterior pole and surrounding 
the optic disc, cherry-red spot, retinal whitening, and hyperemic optic disc; (b) 1 month later shows the disappearance of most of cotton-wool 
spots and retinal whitening

ba

retinopathy remains unknown. However, they are both 
characterized by the occlusion of precapillary arterioles and 
microvascular infarct at the retinal nerve fiber layer level, 
forming cotton‑wool spots, usually due to microembolization, 
disseminated intravascular coagulopathy, or complement 
activation.   Gass et al.[5] suggested the Purtscher’s retinopathy 
as a subtype of CRAO. We described a case of a young 
patient who presented with fundus alterations similar to 
Purtscher‑like retinopathy, without any traumatic injury or 
other systemic diseases associated with Purtscher’s retinopathy, 
and without fulfilling three out the five criteria necessary for 
the diagnosis of Purtscher’s retinopathy  (Purtscher flecken, 
retinal hemorrhages, cotton‑wool spots, probable explanatory 
etiology, and complementary investigation compatible with 
diagnosis).[6] Moreover, the fundus examination revealed a 
cherry‑red spot  (typical of CRAO), and FA showed a filling 
defect of the choroid circulation that has not been reported 
in eyes with Purtscher’s retinopathy. Available evidence 

demonstrates that the 2019‑nCoV infection induces immune 
dysfunction, widespread endothelial injury, and systemic 
microangiopathy.[2] Moreover, a critical role could be played 
by leukoembolization and complement activation.[7] In 
particular, the cotton‑wool spots and PAMM lesions are a 
sign of retinal microangiopathy and endothelium dysfunction 
likely associated with a direct viral effect and the complement 
cascade’s activation. The cotton‑wool spots are typical of an 
inner retinal infarction due to superficial capillary plexus 
damage; instead, PAMM lesions are due to infarction of the 
middle retinal layer caused by impaired perfusion of the deep 
vascular complex or the deep retinal capillary plexus.[8] The 
improvement of VF defects reflected the mildly impaired 
retinal perfusion, and it is described in incomplete CRAO.[9] The 
intravenous steroids probably reduced the complement cascade 
activation and improved the retina ischemic condition,[2] and 
low‑molecular‑weight heparin prevented other thromboembolic 
events and mitigate cytokine storm, too.[10]
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Conclusion
To our knowledge, there is no other reported case of 2019‑nCoV 
infection manifesting as incomplete CRAO resembling 
Purtscher‑like retinopathy combined with PAMM. We 
support the hypothesis by Gass et al.[5] that incomplete CRAO 
and Purtscher’s retinopathy could share the pathogenetic 
mechanism and could have a better visual prognosis than 
complete CRAO. We registered a visual recovery of two Snellen 
lines in a month and complete visual recovery in 3 months with 
the persistence of some scotomas mapped on microperimetry.
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