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� Abstract—Background: Although uncommon, retinal de-
tachments are medically urgent and can result in permanent
vision loss if untreated. Bilateral retinal detachments in
healthy individuals are even more rare. In addition, there are
no cases to date of retinal detachment associated with either
coronavirus disease 2019 (COVID-19) or after receiving the
Moderna (mRNA-1273) severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) vaccine. Case Report: A 22-
year-old woman with myopia but no ocular trauma or other
major medical history presented to the emergency depart-
ment with 5 days of progressive, painless vision loss in her
right eye. On examination, her visual acuity with corrective
lenses was 20/70 in the right eye, 20/20 in the left eye, and
20/25 with both eyes open. Point-of-care ultrasound of the
eye showed a retinal detachment in the right eye. She was
subsequently seen by ophthalmology and diagnosed with
bilateral retinal detachments (macula off in the right, mac-
ula on in the left), despite being asymptomatic in her left
eye. She underwent bilateral vitrectomies for simultaneous
rhegmatogenous retinal detachments. Although the patient
denied any preceding trauma, she did note having received
her second dose of the COVID-19 vaccine 10 days before the
onset of symptoms. 
Why Should an Emergency Physician Be Aware of This?
We present a rare and unusual case of simultaneous bilat-
eral retinal detachments in a healthy, young woman with
no major medical history or medications. She received the
COVID-19 vaccine a few days prior. Our case outlines a
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possible association with the vaccine and emphasizes the
importance of ultrasonography in diagnosing time-sensitive
medical conditions. © 2021 Elsevier Inc. All rights reserved.

� Keywords—bilateral retinal detachment; Moderna vac-
cine; COVID-19 vaccine; ultrasound; POCUS 

Introduction 

Retinal detachment occurs when the neurosensory retina
separates from the underlying retinal pigment epithelium.
It is an urgent medical condition that can cause perma-
nent vision loss or blindness if not identified and corrected
rapidly ( 1 ). Presentation typically includes sudden, pain-
less loss or blurring of vision in the affected eye. Some
patients report partial loss of their visual fields, which may
be described as a veil or shadow cast in one area, while
others report seeing flashes or floaters ( 2 ). The annual
incidence is about 1 in 10,000 or about 1 in 300 over a life-
time ( 3 ). Those at risk include individuals with personal or
family history of retinal detachment, traumatic eye injury,
prior eye surgery, diabetic retinopathy, posterior vitreous
detachment, degenerative myopia, and certain genetic dis-
orders, such as Marfan’s or Stickler’s syndrome. Certain
eye diseases also predispose individuals to retinal detach-
ment, including retinoschisis or lattice degeneration, in
021; 
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which the retina separates into two layers or thins out, re-
spectively ( 2 ). 

The most common form of retinal detachment is rheg-
matogenous retinal detachment (RRD), in which a retinal
tear enables the influx of fluid from the vitreous cavity into
the subretinal space, thus resulting in retinal separation
( 1 ). These tears have various etiologies, including chronic
degenerative processes as well as acute traumas. Compar-
atively, non-RRD is when there are no retinal tears. This
group can be divided into tractional, in which diabetic
retinopathy allows scarred blood vessels to pull the retina
off the eye, or exudative, in which traumatic or inflam-
matory processes allow subretinal fluids to form, pushing
the retina off the eye. One study showed the incidence
of bilaterality in patients with retinal detachments to be
approximately 10%, with only 18% of those cases pre-
senting simultaneously ( 4 ). Simultaneous bilateral RRD,
more specifically, has an annual incidence of 0.35 patients
per 100,000 individuals, and is more likely to occur in
young, highly myopic, male patients with multiple round
atrophic retinal holes ( 4 , 5 ). 

Retinal detachment can be further divided by whether
the macula remains attached (macula on) or not (macula
off). Patients with macula-on RRD typically have good
initial visual acuity and a better prognosis with success-
ful surgery than macula-off RRD ( 1 ). As such, macula-on
RRD is a medically urgent condition, given the risk of
rapid progression, and patients should have surgery as
soon as possible to prevent macular detachment and pos-
sibly permanent loss of vision. If the macula is already
detached, nonemergent surgery is recommended within 1
to 2 weeks, as some visual function may still be salvaged
( 2 , 6 ). Point-of-care ultrasound (POCUS) has been shown
to be a useful tool in expediting the diagnosis and manage-
ment of retinal detachments, which can improve patient
outcomes ( 7 ). 

The unique feature in our case is that our patient pre-
sented to the emergency department (ED) with simulta-
neous bilateral RRD, despite no preceding ocular trauma
or major risk factors aside from myopia. She denied
prior infection with severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), but did report that she re-
ceived the Moderna (mRNA-1273) SARS-CoV-2 vaccine
a few days prior to the onset of her symptoms. To our
knowledge, there have been no previously reported cases
of retinal detachment associated with either SARS-CoV-2
or the coronavirus disease 2019 (COVID-19) vaccine. 

Case Report 

Our patient was a 22-year-old woman with myopia (ap-
proximately 20/300 in either eye uncorrected) requiring
corrective lens use who initially presented to a commu-
nity ED with 5 days of progressive, painless vision loss
of her right eye. She endorsed a decrease of the visual
field, alacrimation, and darkened vision in the affected
eye with occasional flashes. She denied any other major
medical history, use of contact lenses, or changes in her
left eye vision. She also denied trauma, headache, chest
pain, dyspnea, or other somatic pain. Of note, the patient
recently received her second dose of the COVID-19 vac-
cine 15 days prior to her ED visit (10 days before the onset
symptoms), and her first dose 44 days prior. 

On examination, patient appeared well with normal vi-
tals signs. Her pupils were equal, round, and reactive to
light, with intact extraocular movements. No conjunctival
changes were appreciated. Visual acuity while using her
corrective lenses was 20/70 in the right eye, 20/20 in the
left eye, and 20/25 with both eyes open. Remainder of her
examination was unremarkable. 

A limited POCUS of the eye was performed using the
high-frequency linear probe to obtain sagittal and trans-
verse views of the bilateral eyes. The posterior segment
showed a single echogenic line attaching to the optic
nerve, which was consistent with retinal detachment of
the right eye. The community ED did not have an oph-
thalmologist on call, so the patient was discharged with a
referral to follow-up in ophthalmology clinic in the morn-
ing. 

The next morning, the community ophthalmologist
evaluated the patient and diagnosed her with macula-off
inferotemporal retinal detachment on the right as well
as a smaller macula-on temporal retinal detachment on
the left. She was sent the same day to a hospital with
an on-call retinal specialist and was re-evaluated by the
corresponding ED for admission. During that visit, an-
other POCUS of the eye was performed ( Figures 1 and 2 ),
which confirmed bilateral temporal retinal detachments. 

After a negative COVID-19 test, the patient was ad-
mitted, within 24 h she underwent bilateral vitrectomies
with a transconjunctival pars plana approach for repairs
of RRDs associated with numerous retinal tears bilat-
erally ( Figures 3 and 4 ). She had follow-up visits with
ophthalmology on postoperative days 1, 6, and 13, with
reportedly improved field of vision and acuity in the right
eye. 

Discussion 

In our case, the patient presented to the ED with pain-
less vision loss in her right eye. Despite an absence of
symptoms in her left eye, she was diagnosed with bilateral
atraumatic RRDs (macula off in the right eye and macula
on in the left), and she was referred directly for ophthal-
mologic evaluation. Given the time-sensitive nature of her
condition, she underwent appropriate urgent surgery with
improvement in her symptoms. 
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Figure 1. Ultrasound of right eye temporal retinal detachment crossing through pupillary midline (white line), detaching macula. 

Figure 2. Ultrasound of left eye temporal retinal detachment sparing the pupillary midline (white line), with macula intact. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aside from a myopia requiring corrective lenses, the
patient had no known risk factors for retinal detachment
upon presentation, including no preceding trauma, family
history of retinal detachments, or other ocular conditions.
The only notable event mentioned by the patient was that
she had received her SARS-CoV-2 vaccine 10 days prior
to the onset of her symptoms. This raised the possibility
of an association between either COVID-19 or the SARS-
CoV-2 vaccine and risk for ocular disease. 

The Moderna (mRNA-1273) SARS-CoV-2 vaccine is
formulated in lipid particles to enable the delivery of
nucleoside-modified mRNA into host cells, which sub-
sequently express the SARS-CoV-2 S -antigen. Adminis-
tration of the vaccine elicits an immune response to the
S -antigen in the host, who then develops antibodies to
protect against future infection by COVID-19. Known
adverse effects of the COVID-19 vaccine include pain,
swelling, and redness at the site of vaccine administra-
tion lasting up to an average of 2.6 and 3.2 days after first
and second vaccine doses, respectively, as well as fever,
fatigue, headache, chills, vomiting, arthralgias, myalgias,
and urticaria, which can last on average up to 2.6 to 3.1
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Figure 3. Fundoscopy of right eye temporal retinal detachment with multiple retinal holes and detached macula. 

Figure 4. Fundoscopy of left eye temporal retinal detachment with multiple retinal holes but intact macula. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

days, respectively. Cases of facial swelling and Bell’s
palsy have also been reported, occurring within 28 days of
vaccination ( 8 , 9 ). Individuals with hyaluronic acid dermal
fillers have also had more pronounced delayed inflam-
matory responses, occurring approximately 36 h to eight
days after vaccine administration ( 10 ). 

However, ocular involvement or manifestations of ei-
ther COVID-19 or the SARS-CoV-2 vaccine are rare
in the published literature. There are known reports of
transmission through the eyes and the development of fol-
licular conjunctivitis due to infection ( 11 ). A study from
Brazil also suggested that patients with severe COVID-19
may develop acute vascular lesions of the inner retina, in-
cluding flame-shaped hemorrhages and cotton wool spots
( 12 ). However, neither finding was noted in our patient.
Although the COVID-19 vaccines have not been associ-
ated with visual pathologies to date, all previous vaccines
have been reported to have occasional ocular manifes-
tations, typically uveitis ( 13 ). Viral infections, such as
human herpesviruses, measles, rubella, and arboviruses,
are common causes of posterior uveitis specifically, which
is an inflammation of the posterior uveal tract that consists
of the retina and choroid. Although some viral illnesses
are self-limiting, others remain latent in their hosts with
the risk of reactivation. Active viral infection of the eye
can progress to acute retinal necrosis, and ultimately,
retinal detachment. Retinal detachment is an especially
common complication among patients with uveitis ( 14 ). 

Rhegmatogenous detachments, in particular, are often
related to abnormally strong vitreous adhesions causing
mechanical separation during posterior vitreous detach-
ment (PVD), a process associated with aging ( 15 ). Vitre-
ous liquefaction and PVD increase with higher grades of
myopia ( 16 ). The other group of rhegmatogenous breaks
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are primarily round holes associated with areas of local
retinal atrophy or thinning, including lattice degeneration,
as was seen with our patient. These round holes infre-
quently (only 1.5% of cases) develop persistent traction
and lead to retinal detachments as liquified vitreous enters
the subretinal space ( 17 ). Our patient’s presentation with a
non-PVD rhegmatogenous detachment was notable given
her young age, bilateral detachments, and round hole lat-
tice degeneration. Although data are lacking regarding
the overall incidence of bilateral RRD by age group, a
prospective analysis of the incidence of RRD in Scotland
demonstrated non-PVD round hole detachments in only
4.9% of RRD cases over a 2-year period, with < 19% of
those affected eyes having specifically lattice degenera-
tion ( 18 ). 

Why Should an Emergency Physician Be Aware of 
This? 

Our unique case presents a possible association between
the SARS-CoV-2 vaccine and the risk for retinal detach-
ment. As more individuals are vaccinated in an effort to
curb the COVID-19 pandemic, other cases may present
within urgent cares and emergency departments. As case
reports can only suggest an association, and not estab-
lish causality, despite our experience with this case, we
agree with the Centers for Disease Control and Preven-
tion (CDC) recommendation that the benefits outweigh
the risks of vaccination and should continue to be of-
fered to everyone who is eligible. In addition, this case
emphasizes the importance of POCUS in the ED, particu-
larly in diagnosing time-sensitive medical conditions. The
timely use of ultrasound in the ED was crucial in rapidly
diagnosing and expediting the treatment of our patient’s
disease process, and likely prevented her permanent vi-
sion loss. It is recommended that emergency physicians
be well-equipped and adequately trained in ultrasonogra-
phy in order to best serve the general population. 
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