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COVID-19 as a new risk factor for the development
of acute vascular diseases of the optic nerve and
retina

© Vadim A. Turgel', Vladimir A. Antonov', Svetlana N. Tultseva', Fedor E. Shadrichev?,
Niurguyana N. Grigorieva?

! Academican I.P. Pavlov First St. Petershurg State Medical University, Saint Petersburg, Russia;
2 St. Petersburg Territorial Diabetology Center, Saint Petersburg, Russia

The new coronavirus disease (COVID-19) is a viral respiratory infection accompanied by systemic “endotheliitis”.
COVID-19 patients usually encounter changes related to hypercoagulability, hypofibrinolysis, and increased intravascular
platelet aggregation. There is also a vascular wall thromboresistance decrease and impaired vasomotor function, which
significantly increase the risk of thromboembolic complications. Currently, pathogenic aspects of the relationship between
COVID-19 and vascular and inflammatory conditions of the optic nerve and retina are actively investigated. One of the
triggers of impaired blood flow in ocular vessels may be a perfusion pressure decrease, observed in the acute period of
the infectious process. This is related to both COVID-19 clinical course features and to resuscitation specificity as well.
Secondary autoimmune inflammation is being considered as a mechanism of damage to the vascular wall in the post-in-
fectious period. In this publication, possible pathogenic links of these diseases are considered for the first time in a specific
context of the example of ischemic optic neuropathy associated with coronavirus infection.

Keywords: COVID-19; AION; anterior ischemic optic neuropathy; ischemic optic neuropathy; diabetic retinopathy; retinal
vascular diseases.
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COVID-19 Kak HOBbI paKTOp PUCKa pa3BUTUA
OCTPbIX COCYAMCTbIX 3aboneBaHui 3puTeNIbHOIO HepBa
U CeTYATKM

© B.A. Typrens', B.A. Autonos', C.H. Tynbuesa', @.E. Laapuues?, H.H. Mpuropbesa’

! Mep.biit CaHKT-MeTep6yprckuin rocy4apCTBeHHbIM MeAUUMHCKUIN YHUBEPCUTET M. akag. W.I. Masnosa, CankT-Metepbypr, Poccus;
2 Cankt-TeTepbyprckuin TeppuTopuanbHbIi auabetonorndeckuil LienTp, CaHkT-Metep6ypr, Poccua

HoBas KopoHaBupycHas uH@ekuma (COVID-19) — 3To BMpYcHoe pecriMpatopHoe 3aboneBaHWe, COMPOBOMKAAIOLLEECS
CUCTEMHBIM «3HA0TeNUUTOM». Y nauueHToB ¢ COVID-19 Hepeako HabnofalTcA U3MEHEHWA, CBA3AHHbIE C rMNepKoary-
nAumnen, runodUbpMHONN30M, MOBLILLEHUEM BHYTPUCOCYAMCTON arperaumy TpOMBOLMUTOB, TaKkKe MPOUCXOAUT CHUMKEHUE
TPOMOOPE3UCTEHTHOCTM COCYAMUCTOW CTEHKM U HapyLUeHUe Ba30MOTOPHOM (YHKLMK, YTO 3HAUMMO YBE/IMYMBAET PUCK pa3-
BUTUA TPOMOO3IMBONIMYECKMX OCNOMHEHUIA. B HacToALLee BpeMA aKTUBHO M3Y4aloTCA NaTOrEHETUYECKUE acmeKThl CBA3M
COVID-19 ¢ cocyamcTbIMM 1 BOCMANWUTENBHBIMU MOPAXKEHNAMMN 3pPUTENBHOMO HEpBa M ceT4aTkW. OOHWMM U3 TPUITepoB Ha-
PYLUEHMA KPOBOTOKA B COCY,ax rfla3a MOXKET CTaTb CHUMEHWE Nephy3MOHHOM0 AaBNieHUsA, HabniofaemMoe B OCTpLIN Nepros,
MHEKLIMOHHOrO npoLiecca. 310 CBA3AHO KaK C 0COBEHHOCTbIO ero KAMHUYECKOr0 TeYEHUS, TaK M €O cneuuduKon npoBo-
OVMMBIX peaHUMaLMOHHBIX MeponpuATUIA. B KauecTBe MexaHM3Ma MoparKeHUA COCYAUCTOM CTEHKM B MOCTUHOEKLMOHHOM
nepuoje, paccMaTpuBaeTcA eé BTOPUYHOE ayTOMMMYHHOE BocrmaneHue. B naHHo nybnamkauum Bnepsbie Ha NpuMepe ac-
COLMMPOBAHHOMN C KOPOHABMPYCHOW MHEKLIMEN ULLEMUYECKOWM HEMPOONTMKONATMEN PAacCMATPMUBAIOTCA BO3MOXKHbIE NMaTo-
FEHETUYECKUE CBA3M 3TUX 3ab0N1EBaHMN.

Kniouesbie cnosa: COVID-19; MH; nepegHAAa uweMmnyeckaa HeMpoONTMKONATUA; ULIEMUYECKad HeMpOONTMKONATWS;
DMabeTnyecKan peTMHONaTWSA; COCYAMCThIe 3ab01eBaHMA CETHATKM.
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Fig. 1. OCT of both optic nerve heads, 5 days after first symptoms.There is a significant increase of the retinal nerve fiber layer’s thick-
ness in the peripapillar area of the right eye, protruding of the optic nerve tissue into the vitreous. Morphometric indices of the optic

nerve head of the left eye - within the expected range for age
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Fig. 2. Fundus photo, 5 days after first symptoms. Right (a) and
left (b) eye fundi status. In both eyes, there are signs of non-
proliferative diabetic retinopathy: intraretinal hemorrhages, single
cotton-wool spots and hard exudates. On the right eye, optic disc
edema and paleness with a hemorrhage are present. On the left
eye, along the upper nasal vascular arcade, there is a single mac-
roaneurysm surrounded by hard exudates
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Fig. 3. OCT of both optic nerve heads, 6 months after the first examination. The neuroretinal rim thickness and that of the retinal nerve fiber
layer in the parapapillar area of the right eye are significantly thinned, cup-to-disc ratio is increased up to 0.7. Morphometric indices of the
optic nerve head of the left eye - within the expected range for age, without any dynamic changes when compared to the first examination

B HEEE . XRAT R TR A s
AN FERIM, B SRR R 5
PN B 4R B AR 4 ThEE O Am B B A, AT
PRSI B Bh i 528 [29]

IAZE B IS, MR A T v A SR PR AR AT
2 TR PRI AL B/, RS
P 11 A A R XU . ACCORDAF AT (45 SRAIF B 73X
— i, T TR AL RN T I R AT
K MPEaT&iat.

TE10-20% 1) 3, BT ARl SR
1BIT A R MBEACE SURIN %, S 2008 PRI L
FEARAL A B (3-6 ) Bk 763 T R 75
TGS LT, DMAR AR N FIRAAS R AT [30] = K]
SARS—CoV 21 FIRIACE 25 Tt —EhnjE . i
AT RE S B AT AL R SR ) B gk, nTREIE
TR B 1L XU [31] 0 5T iR e s i)
SR ACE, AREHERRAE SR IR E AR R
YRYT a2 R AR A SR R R AT RE M. PR
FCOVID 19F ™ E I FE, IX P HE AT M FR 53 A0 oA g
AL R — M ETER R

DOl https://doi.org/10.17816/0V64115

Bl 4. 58—k & a6 HEEMIRER . 804
R Cad MZEHR Ch) AIHRJEIRZAS o A R AR AL 0 AR A AT
BEEAG TR« BV =B Bk A A B R
MR AR 224K . 7E 7R, RENAKIRITHIR, SR A
N7 AL RS I

Fig. 4. Fundus photo, 6 months after the first examination.
Right (a) and left (b) eye fundi status. On the right eye, a partial
regression of retinal changes, atrophic optic nerve head changes
may be noted. Significant angiosclerosis, “copper wire” sign on the
2nd and 3rd range arterioles are present. On the left eye, there
is a macroaneurism regression, more retinal hemorrhages in the
posterior pole and in the lower periphery
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Fig. 5. AngioOCT of the optic nerve head, 6 months after the first examination. Optic nerve head perfusion indices of the right (a) and
left (b) eye. Mean values of perfusion density are 32.9 and 40.5 %, respectively
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Fig. 6. AngioOCT of the patient, 6 months after the first examination. Vascular density indices (mm/mm?) of the superficial vascular

plexus in the macular area of the right (a) and the left (b) eye, and vascular density indices of the parapapillary plexus of the right (c)
and the left (d) eye. A decrease in vascular density in all measurement areas on the involved side is noted
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