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Non-arteritic ischemic anterior optic neuropathy (NAION) is the
most common cause of optic neuropathy in older patients. It is fre-
quently associated with a “disc at risk” appearance and vascular
risk factors. Rarely, NAION occurs following non-surgical blood
loss, most typically in context of gastrointestinal and uterine bleed-
ing.! A far less common cause of NAION is epistaxis. We present a
60-year-old woman who developed bilateral visual deficits follow-
ing an episode of severe epistaxis related to COVID-19 lasting for
over 5 days. This case highlights a potential risk of COVID-19
infection - severe vision loss through a unique mechanism of
epistaxis.

A 60-year-old woman with a past medical history of type 2 dia-
betes, hypertension, and takotsubo cardiomyopathy presented
with sudden upper visual field loss in the right eye (RE) and com-
plete vision loss in the left eye (LE). A month prior to her presen-
tation, she tested positive for COVID-19 (polymerase chain
reaction test from nasopharyngeal swab). She was asymptomatic
from this except for nasal congestion. Two weeks after testing pos-
itive for SARS-CoV2, she developed severe epistaxis lasting over
5 days which required balloon angioplasty on the second day to
control. On fifth day, she woke up with partial visual loss in the
RE and complete visual loss in the LE. She subsequently presented
to the emergency department where she was found to have a hemo-
globin of 55 g/L and mean corpuscular volume of 86 fL and
subsequently transfused with two units of packed red blood cells.
Her complete blood count 4 months prior was normal with a
hemoglobin of 138 g/L. She denied any constitutional symptoms
or symptoms of giant cell arteritis.

Initial ophthalmological exam revealed a visual acuity of 20/20
RE and counting fingers LE, with a left afferent pupillary defect.
Fundus examination demonstrated bilateral optic disc edema.
The macula and retina were unremarkable. Humphrey 24-2
SITA-Fast visual fields demonstrated superior hemifield defect
in RE and dense complete visual field defect LE (Figure 1).
Magnetic resonance imaging showed no enhancement or signal
change in the optic nerves and CRP was 3.2 mg/L (normal

<5 mg/L). She was diagnosed with NAION, and optimization of
her hematological parameters to prevent further episodes of
anemia and appropriate control of blood pressure and blood sugars
were recommended. The optic disc edema resolved after 2 months
and 1 year after onset her visual function remained stable.

We here present a unique case of NAION following epistaxis
related to COVID-19. NAION in temporal relation to COVID-
19 may occur after several mechanisms, and this case adds
epistaxis to this list. The proposed mechanisms for NAION from
COVID-19 include microangiopathic/thrombotic phenomenon,**
hypoxia,>* and endothelial dysfunction resulting in decreased
optic nerve head vascular compliance.>® NAION can develop in
early stages to 4 weeks after COVID-19 infection, primarily in
patients with underlying vascular risk factors.® Our patient did
not have any signs/symptoms suggestive of other mechanisms
resulting in post-COVID-19 NAION. The temporal association
with severe epistaxis and anemia implies hemorrhagic-induced
NAION as the most likely mechanism.

A literature search revealed six case reports of NAION after epi-
staxis.”"'2 The cause of epistaxis was spontaneous, and all but one
patient were older with underlying vascular risk factors.!* In a study
of 198 patients by Singer et al., the most common source of hemor-
rhage was gastrointestinal bleeding (40.2%), followed by uterine
bleeding (32.8%), phlebotomy (14.3%), epistaxis (7.4%), wounds
(3.2%), hemoptysis (1.05%), and urethral bleeding (1.05%).!

Our case highlights multiple features characteristically associ-
ated with hemorrhage-induced ischemic optic neuropathy. It is
frequently bilateral - in the review by Hollenhorst et al., 87.4%
of cases were bilateral. It rarely occurs immediately at the time
of hemorrhage. In the review by Hollenhorst et al., 8.3% cases
occurred at the time of hemorrhage, 11.6% immediately following
hemorrhage, 14.2% within 12 hours, 19.2% within 12-48 hours,
39.2% within 3-10 days, and 7.5% occurred after 14 days.!
Interestingly, a single episode of hemorrhage rarely results in ische-
mic optic neuropathy; rather, the main culprit is multiple episodes
of recurrent bleeding.! Post-hemorrhagic NAION often occurs in
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Figure 1: Humphrey visual fields demonstrating superior hemifield defect in the right eye and complete defect in the left eye.

patients with underlying vascular risk factors.! The majority of
patients will not recover vision; however, numerous cases have
demonstrated visual improvement following immediate correction
of anemia.! Therefore, immediate transfusions must be provided to
prevent further visual deficits as well as provide a chance for visual
recovery.

The etiology of NAION is not known. The main theory focuses
on an acute event leading to hypoperfusion to posterior ciliary
arteries — which are susceptible due do their small size - resulting
in ischemia and subsequent inflammation. This is followed by the
development of compartment syndrome in patients with a small
cup to disc ratio or “disc at risk appearance.” Hemorrhagic
NAION may result in hypoperfusion through either anemia or
hypotension. Many authors consider anemia to be the main risk
factor, as the visual symptoms often develop hours to days follow-
ing a hemorrhagic event. The timing would be in keeping with
anemia as the main culprit, as the recovery of hemoglobin levels
is gradual, while blood volume rapidly returns to normal following
hemorrhage.!

In summary, post-hemorrhagic NAION may rarely develop
after epistaxis. It often results in bilateral visual deficits, compared
to NAION not preceded by hemorrhage, which is frequently uni-
lateral. Patients with underlying vascular risk factors and multiple
episodes of recurrent bleeding are at risk. The rapid correction of
anemia and hypotension is important to prevent further visual def-
icits and may also result in visual recovery.

Statement of Authorship. Category 1: a. Conception and design: Amir R.
Vosoughi and Jonathan A. Micieli; b. Acquisition of data: Amir R. Vosoughi,
Jonathan A. Micieli; c¢. Analysis and interpretation of data: Amir R.
Vosoughi and Jonathan A. Micieli. Category 2: a. Drafting the manuscript:
Amir R. Vosoughi and Jonathan A. Micieli; b. Revising it for intellectual con-
tent: Amir R. Vosoughi and Jonathan A. Micieli. Category 3: a. Final approval of
the completed manuscript: Amir R. Vosoughi and Jonathan A. Micieli.

Financial Support. None.

https://doi.org/10.1017/cjn.2022.307 Published online by Cambridge University Press

Conflicts of Interest. The authors do not have any conflicts of interest to
disclose.

References

1. Hollenhorst RW, Wegener HP. Loss of vision after distant hemorrhage. Am
J Med Sci. 1950;219:209-18. DOI 10.1097/00000441-195002000-00012.

2. Rho J, Dryden SC, McGuffey CD, Fowler BT, Fleming J. A case of non-
arteritic anterior ischemic optic neuropathy with COVID-19. Cureus.
2020;12:e11950. DOI 10.7759/cureus.11950.

. Babazadeh A, Barary M, Ebrahimpour S, Sio TT, Mohseni Afshar Z. Non-
arteritic anterior ischemic optic neuropathy as an atypical feature of
COVID-19: a case report. ] Fr Ophtalmol. 2022;45:e171-e173. DOI 10.
1016/j.f0.2021.12.001.

4. Yiiksel B, Bigak F, Giimiis F, Kiisbeci T. Non-arteritic anterior ischaemic
optic neuropathy with progressive macular ganglion cell atrophy due to
COVID-19.  Neuroophthalmology. 2022;46:104-8. DOI  10.1080/
01658107.2021.1909075.

. Moschetta L, Fasolino G, Kuijpers RW. Non-arteritic anterior ischaemic
optic neuropathy sequential to SARS-CoV-2 virus pneumonia: preventable
by endothelial protection? BMJ Case Rep. 2021;14:¢240542. DOI 10.1136/
ber-2020-240542.

6. Sitaula S, Poudel A, Gajurel BP. Non-arteritic anterior ischemic optic neuro-
pathy in COVID-19 infection - a case report. Am ] Ophthalmol Case Rep.
2022;27:101684. DOI 10.1016/j.2j0c.2022.101684.

. Michaelides M, Riordan-Eva P, Hugkulstone C. Two unusual cases of visual
loss following severe non-surgical blood loss. Eye. 2002;16:185-9. DOI 10.
1038/sj.eye.6700094.

. Harbridge DF. Optic atrophy manifested by visual disturbance following
distant hemorrhage. Trans Am Ophthalmol Soc. 1923;21:239-46.

9. Long AE. Amaurosis following nasal hemorrhage: report of a case. Am J
Ophthalmol. 1943;26:1179-82. DOI 10.1016/S0002-9394(43)90495-7.

10. Grimminger W. IIL. iiber Atrophia nervi optici partialis nach schweren
Blutungen. Ophthalmologica. 1925;57:106-20. DOI 10.1159/000295977.

11. Chisholm IA. Optic neuropathy of recurrent blood loss. Br ] Ophthalmol.

1969;53:289-95. DOI 10.1136/bjo.53.5.289.

12. Waldeck HJS. Post heemorrhagic optic atrophy as complication of severe

epistaxis. ] Laryngol Otol. 1960;74:491-2. DOI 10.1017/50022215
100056851.

(55

v

~N

o


https://doi.org/10.1097/00000441-195002000-00012
https://doi.org/10.7759/cureus.11950
https://doi.org/10.1016/j.jfo.2021.12.001
https://doi.org/10.1016/j.jfo.2021.12.001
https://doi.org/10.1080/01658107.2021.1909075
https://doi.org/10.1080/01658107.2021.1909075
https://doi.org/10.1136/bcr-2020-240542
https://doi.org/10.1136/bcr-2020-240542
https://doi.org/10.1016/j.ajoc.2022.101684
https://doi.org/10.1038/sj.eye.6700094
https://doi.org/10.1038/sj.eye.6700094
https://doi.org/10.1016/S0002-9394(43)90495-7
https://doi.org/10.1159/000295977
https://doi.org/10.1136/bjo.53.5.289
https://doi.org/10.1017/S0022215100056851
https://doi.org/10.1017/S0022215100056851
https://doi.org/10.1017/cjn.2022.307

	Severe Anterior Ischemic Optic Neuropathy Due to COVID-19-Related Epistaxis
	References


