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Abstract

Objective: To determine the findings using OCT in patients diagnosed with COVID-19, at the Central Military Hospital in Mexico City.

Material and Methods: Observational, descriptive, transversal and prospective study, in which spectral domain OCT was performed
on patients diagnosed with SARS-CoV-2 to obtain the thicknesses of: nerve fiber layer, macular thickness, ganglion cell complex and

choroidal thickness.

Results: 64 eyes from 32 people were studied, 26 (81%) male and 6 (19%) female. The average age was 44+12 years. Near visual
acuity in 75% of the population was 0.0 in logMAR units. The average thicknesses measured in (SD) that were obtained by OCT were
the following: ganglion cell complex 79 pum * 9 um, macular thickness 246 pm * 21 pm, choroidal thickness 69 pm * 18 pym and nerve
fiber thickness 97 pm + 12 pm. In 57% of the eyes assessed, hyperreflective images were observed, which are located between the
layer of nerve fibers and ganglion cells. The frequency of ocular symptoms in the whole population was 16%. Data were collected

from prognostic markers of the disease, which were based on C-reactive protein, D-dimer and lymphocyte count.
Conclusion: In this study, no OCT alterations secondary to SARS-CoV-2 were found.
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Introduction

More than a year after the first case of atypical pneumonia secondary to the new SARS-CoV-2 virus, the cause of the current COVID-19
pandemic, which has been strongly linked to the area of ophthalmology [1-3]. Starting with his first reports by the ophthalmologist, Dr. Li
Wenliang in Hubei province, China [1].

Currently, the possibility of multi-organ involvement by COVID-19 is known, in which the ocular involvement is not the exception
[4]. The virus has recently been isolated by means of conjunctival swabs and the ocular route has been described as a possible route of
systemic infection [5,6]. Some of the ocular manifestations that have been documented are: conjunctivitis, epiphora, chemosis and a case

of central retinal artery occlusion [7-9].
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Optical coherence tomography (OCT) is an auxiliary ophthalmological study with important characteristics and properties: it is a
non-contact, non-invasive study, quick to perform, with high diagnostic potential thanks to its excellent penetration and high resolution,
which are comparable with histological sections. OCT has previously been used for the diagnosis of eye diseases such as: alterations of
the vitreoretinal interface, glaucoma, diabetes, pathologies of the macula, Alzheimer’s, various retinal viral infections among many other
pathologies [10-15].

Purpose of the Study

The purpose of the study is to describe the findings in optical coherence tomography in patients affected by COVID-19.

Materials and Methods

An observational, descriptive, cross-sectional and prospective study was carried out in 33 hospitalized patients with a diagnosis of

COVID-19, who met the selection criteria, at the “Central Military Hospital” in July 2020 in Mexico City.

The inclusion criteria established were: both sexes, diagnosis of COVID-19 by nasopharyngeal swab technique (RT-PCR), hemodynami-
cally stable, older than 18 years, clear ocular media, quality of OCT = 7, being hospitalized in the Hospital Military Central and previously

sign the informed consent.

Patients with a diagnosis of diabetes mellitus and/or systemic arterial hypertension, who had previously received treatment with
intravitreal injections and/or vitreoretinal surgery, were excluded. One patient was eliminated for having an OCT quality below the pre-

established parameter.

The primary objective of the study was to describe the OCT findings in patients diagnosed with COVID-19, assessing the thickness of:
the nerve fiber layer, the ganglion cell layer, the thickness of the macular area and the choroidal thickness. As secondary objectives, their
ophthalmological characteristics were described in terms of: important findings in the previously mentioned layers, near vision, the pres-

ence or absence of ocular symptoms, and the systemic inflammatory status of the patients was determined through laboratory studies.

The spectral domain tomograph (Cirrus HD-OCT model 4000; Carl Zeiss Meditec, Inc.) was used. To obtain the results of the thickness
values, we used the following OCT modules: to assess the nerve fiber layer and its symmetry, the “ONH and RNFL OU” analysis module was
used, for the macular thickness the “Macular Cube 512 x 128 "whose anatomical segmentation in its innermost portion includes the inner
limiting membrane (MLI) and the outermost layer included in the segmentation is the retinal pigment epithelium (RPE) and the tracking
was evaluated with vertical and horizontal slices, for ganglion cells, the “Ganglion Cell OU Analysis” analysis module was used with the
segmentation of the ganglion cell (CGL) and internal plexiform (IPL) layers and for choroidal thickness we selected the EN-FACE mode

specifying the choroidal layer and he manually measured the total thickness of the choroidal layers.

OCT was performed by an ophthalmologist who previously selected patients who were bedridden cardio/respiratory stable when
entering the COVID hospitalization room. The ophthalmologist put on the complete personal protective equipment and personally and

separately transferred the patients in a wheelchair to avoid the risk of falls and/or hemodynamic alterations.

The study was carried out as follows: upon reaching the area where the optical coherence tomography was located, they were given
informed consent, which was explained in detail and the patient signed if they agreed; Subsequently, near vision was assessed with a
Rosenbaum chart at 30 cm, OCT was performed, the patients in the wheelchair were returned to their room and at the end, the chair was

cleaned with chlorine-based products. wheels and the optical coherence tomograph.
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Results
General characteristics of the sample

The total sample consisted of 64 eyes from 32 patients. 81% were male. The mean age of the patients was 44 + 12 years, with an age

range that ranged from 21 to 69 years, such that half of the patients were under 44 years of age. Represented in graph 1.

Graph 1: Distribution of patients by 10-year age group.

Ophthalmological characteristics of the patients

Visual acuity (VA), which was assessed using the “Rosenbaum” type near vision chart at a distance of 30 cm, ranged in a range con-
verted in logMAR units from 0.0 to 1.6. With 75% of patients presenting a vision of 0.0.

Findings by spectral domain optical coherence tomography

The average thickness values measured in (um) of the different evaluated layers are represented in table 1.

Characteristic Average + DS | Range (min /max)
Ganglion cells 79 £ 9 um 28,93
Central macular thicknes 246 £ 21 um 202, 296
Choroidal 69 + 18 um 25,117
Nerve fiber layer 97 +12 um 53,124

Table 1: Average values of retinal layers.

In 57% of the eyes evaluated, hyperreflectic areas were observed, which are located between the layer of nerve fibers and ganglion
cells with characteristics of being rectangular, hyperreflective and generating a posterior shadow. 72% were men, with an average age of
44 years. Represented in graph 2.
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Graph 2: Distribution by age group of patients with hyperreflective images.

The frequency of ocular symptoms in the entire population was 16%. 60% of these presented conjunctivitis and 20% blurred vision.

Represented in graph 3.

Graphic 3. Distribution by syntom
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Graph 3: Distribution by symptom.

COVID-19 prognostic markers

These were assessed in all patients from: CRP, D-dimer and lymphocytes. Represented in table 2.
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Value Average Range (Min/Max)
C-reactive protein 62 +/- 67 mg/L 5-270 mg/L
D Dimer 813 +/- 1262 ng/ml 93-7000 ng/ml
Lymphocytes 1400 +/- 800 ul 200 -3600ul

Table 2: Prognostic values.

Figure 1: Horizontal hyper-reflective band generating posterior shadow, located in the ganglion cell layer.

It is represented over an inferior temporal blood vessel, in the image of the posterior pole.

Figure 2: Square-shaped hyperreflective band generating posterior shadow. Which is located on a blood

vessel in a lower temporal bifurcation, in the posterior pole image.

Figure 3: Hyper-reflective band of rectangular shape generating posterior shadow, located in the ganglion

cell layer. It is represented over a temporal blood vessel, in the image of the posterior pole.
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Discussion

There are few articles published in the world literature that speak of the findings in the optical coherence tomography secondary to
the new SARS-CoV-2 virus, this investigation is the first carried out in the Mexican population, which speaks of the tomographic findings

during the period of hospitalization.

Marinho.,, et al. Published in the Lancet on May 12, 2020, that they studied 12 patients (6 men and 6 women) who had recently suf-
fered from COVID-19, in which all patients had hyperreflective lesions between the ganglion cell layer and the Inner plexiform layer more
predominant in the papillo-macular bundle in both eyes. They also performed an evaluation of the ganglion cell complex and angio-OCT,

the latter being normal [16].

Subsequently, on July 1, 2020, Vavvas and collaborators, in order to further expand on the scientific knowledge of hyperreflectic le-
sions, opined that said “lesions” could be normal hyperreflectic changes corresponding to retinal blood vessels, due to their morphology,

reflectivity, location and the subsequent shadow they generate [17].

In our study, 57% of the eyes assessed presented “hyperreflective images” with characteristics of being of different sizes in their ex-
tension, hyperreflective in their entirety, horizontal in shape and generating a posterior shadow Image 1 and 2. 72% being men whose
average age was 44 years. In order to increase the scientific knowledge of these lesions, we used the EN-FACE imaging modality and did a
scan both from superior to inferior and horizontal and documented that these images manifested exactly where the normal retinal vessel
was located, coinciding with what Vavvas., et al. conclude that hyperreflectic lesions are not pathological, but reflect the retinal vessel with

normal morphological characteristics.

Burgos., et al. in Spain studied 8 eyes of patients who had OCT of nerve fibers prior to SARS-CoV-2 disease and after having suffered the
disease, detecting a generalized increase in thickness of an average of 4.3 microns [18] in 7 eyes. Unlike them, in this research, although
a pre and post COVID OCT was not performed, the observed patients did not present a generalized increase in the thickness of the nerve

fiber layer according to the OCT normative basis.

In the present study, the thickness of the macular region, of ganglion cells and choroidal thickness were evaluated, finding no involve-
ment of said thickness in the different layers, only 1 59-year-old male reported involvement of the thickness of the ganglion cell complex
in both eyes. In contrast to what Abrishami and collaborators affirm, who reported a decrease in the density of the vascular plexus of the
superficial and deep capillaries, however, they were able to affirm it through the use of the OCT-A modality, which was a limitation in this
study [19].

On the other hand, the near visual acuity that was assessed in the patients with the Rosenbaum chart, resulted in that 75% of the
patients had a vision in units of logMAR of 0.0. Likewise, the frequency of ocular symptoms in the entire sample was 16%, which is lower
than the 31.6% reported by Wu,, et al. in China [20].

To date, it is the first study carried out in a Mexican population in a tertiary hospital to document the findings by optical coherence to-
mography secondary to the new SARS-CoV-2 virus in patients during their hospitalization. However, the sample may not be large enough
to generalize the results obtained to other populations with SARS-CoV-2.

Conclusion

Therefore, we consider the need for more research on the manifestations of SARS-CoV-2 in OCT in order to obtain more precise conclu-

sions in this population group regarding their ophthalmological characteristics secondary to the disease.
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