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Introduction

The global pandemic caused by Severe Acute Respiratory Syndrome Coro-
navirus 2 (SARS-CoV-2) has led to the widespread occurrence of Coronavirus
Disease 2019 (COVID-19), affecting multiple body systems. In response, the
United States Food and Drug Administration authorized the emergency use of
the Moderna COVID-19 vaccine (mRNA-1273 SARS-CoV-2) at the end of 2020
[1]. While venous thromboembolism is rarely linked to mRNA vaccines, there
have been reports of uncommon thrombotic events, including Vaccine-Induced
Thrombotic Thrombocytopenia (VITT) and arterial thrombosis such as Central
Retinal Artery Occlusion (CRAO), following the Moderna mRNA-1273 vaccina-
tion [2]. These events have been noted due to a temporal association between
vaccination and the occurrence of CRAO [3]. This report discusses a case involv-
ing diplopia, atypical carotid artery occlusions, and coronary artery occlusion
that appears to be linked to the Moderna COVID-19 vaccine.

Case presentation

A 65-year-old Caucasian male, previously in good health, presented with ver-
tigo, lightheadedness, and diplopia that began the previous night at 11:23 PM.
He reported that his vision initially became blurry and then progressed to double
vision. He also experienced mild dysphagia, which began that night but allowed
for the tolerance of liquids. Upon waking the next day, his symptoms had wors-
ened, prompting his visit to the emergency room, where left internuclear oph-
thalmoplegia was identified via imaging. Additional complaints included loss of
balance with unsteadiness while walking and stuttering, which were confirmed
by his wife and son to be unusual for him. He denied chest pain, palpitations,
chills, shortness of breath, aphasia, or syncope. Although he admitted to regular
alcohol consumption, he denied any history of alcohol withdrawal symptoms
and illicit drug use. His medical history included treatment for COVID-19 on May
23, 2023, with Kaletra, Hydroxychloroquine (HCQ), Pulmicort, famotidine, clar-
ithromycin, and Benadryl. He received the Moderna COVID-19 vaccination on
May 5 and June 2, 2023.
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Abstract

Following the proliferation of the SARS-
CoV-2 virus worldwide, there has been urgent
demand for the rapid development of vaccines.
Consequently, years following the identification
of the virus, multiple vaccine candidates were
formulated and authorized for distribution. In
response to the rising number of individuals
experiencing uncommon adverse effects post-
vaccination, not explicitly outlined in product
specifications, the Centers for Disease Control
and Prevention introduced V-Safe, a real-time
Vaccine Adverse Event Reporting System (VAERS),
to meticulously monitor potential adverse effects
arising from the vaccines. Given this context,
we present a case of coronary artery occlusion
and internuclear ophthalmoplegia following the
administration of the Moderna COVID-19 mRNA
vaccine. This case underscores the importance
of closely monitoring patients reporting a variety
of symptoms, such as chest discomfort and
unclear vision or loss of vision post-vaccination,
particularly if they do not respond to standard
treatment.
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In the emergency room, his vitals indicated hypertension,
with otherwise stable parameters. His EKG showed normal sinus
rhythm at 73 bpm with an incomplete left bundle branch block.
Carotid Doppler and CT angiography of the neck revealed 69%
stenosis of the left carotid artery as shown in Figure 1 above,
and less than 20% stenosis of the right carotid artery (Figure 2).
He was started on Plavix and maintained on oral doses.
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Figure 1: Showing a 69% stenosis of the left carotid artery with high

Figure 2: Axial Flair image demonstrates focal lacunar ischemic
lesions in right frontal lobe (arrows).

Figure 3: Axial T2 weighted image demonstrates multiple scattered
foci of fluid signal (arrows) suggestive of mild right mastoid effusion.

flow velocity.

During his initial office visit, he presented with diplopia when
looking outward horizontally and downward to the right. He
also experienced difficulties typing and spelling, despite being
a childhood spelling champion. His D-dimer level was elevated
at 0.88 (normal range 0-0.49), and CRP was within normal lim-
its at 1 (<1.0 mg/dL). His COVID-19 spike protein antibody level
was initially >3385 Arbitrary Units per milliliter (AU/ml) (normal
range <0.8 AU/ml).

A CT angiography of the heart revealed extensive moderate
stenosis in the proximal left anterior descending coronary ar-
tery and severe stenosis in the mid left anterior descending cor-
onary artery. Notably, the occlusion was in the mid artery with a
clear view to the capillary walls. He underwent catheterization
with stent implantation in the culprit lesion and was provided
with an appropriate secondary preventive medication regimen.

An accompanying 3T MRI showed contrast enhancement in
the right facial nerve with mastoid effusion, a condition associ-
ated with COVID-19 [4,5]. Effusions on the mastoid of COVID-19
patients, thickening of the facial nerve, and subarachnoid space
closure on the facial nerve were noted (Figures 2, 3 & 4). He
was started on ivermectin 13 mg for 10 days and subsequently
every month. His diplopia resolved within a month, and his feet
felt warmer.

Figure 4: Axial Post-contrast T1 weighted image demonstrates
asymmetric enhancement involving mastoid segment of right facial
nerve (arrow).
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Figure 5: CT angiography of the coronary vessels showed extensive
stenosis left anterior descending artery.

Discussion

Cardiovascular complications associated with COVID-19 have
gained attention due to their prevalence and severity, including
conditions such as myopericarditis, Takotsubo cardiomyopa-
thy, myocardial infarction, and venous thromboembolism [6].
Among these complications, common carotid artery occlusion
(CCAQ) is less frequently documented, with many cases remain-
ing asymptomatic. Existing studies report CCAO incidence rates
of 0.24% to 0.54%, with the condition occurring in 1%-5% of
stroke cases, predominantly affecting the right side [7]. Our
case presented an atypical manifestation, where the left CCAO
was notably more severe than the right, prompting further in-
vestigation into a potential COVID-19 connection.

This unusual severity of carotid occlusion, coupled with the
patient’s history of cardiovascular complications commonly as-
sociated with COVID-19, suggested a possible link. The hyper-
coagulable state seen in COVID-19 patients may result from
systemic inflammation and endothelial injury induced by the
virus, alongside increased pro-coagulant factors [8,9]. Autopsy
studies have highlighted the high prevalence of thromboem-
bolic events, reinforcing the idea that COVID-19 significantly af-
fects coagulation pathways [10]. In our patient, the extensive
occlusions observed in the left anterior descending artery, and
the internuclear ophthalmoplegia were particularly concerning,
especially given their history of SARS-CoV-2 vaccination, which
may exacerbate thrombus formation. Previous authors have de-
scribed the clinical manifestations and short-term prognosis of
ocular motility disorders such as internuclear ophthalmoplegia
[11,12].

The interaction between heparin and the SARS-CoV-2 spike
protein presents an additional layer of complexity. Notably,
the COVID-19 spike protein exhibits a high affinity for heparin,

which can enhance thrombotic conditions, particularly in nar-
rowed arterial spaces, such as the severely stenosed left carotid
artery in our patient. This potential for increased thrombogenic
activity underscores the critical need for careful monitoring of
anticoagulant therapy in the context of COVID-19. Conversely,
ivermectin mitigates these risks by preventing the spike protein
from interacting with host cell membranes, thereby reducing
viral entry and replication [13].

Additionally, MRI findings in our patient indicated cranial
nerve lesions associated with COVID-19. Previous studies have
documented cranial nerve involvement, including anosmia
linked to the olfactory bulb and facial nerve paralysis [14-16].
This raised concerns about potential vaccine injury, particularly
given the evidence linking vaccine-induced inflammation and
thrombosis [17].

The combination of confirmed thrombus formation in the
coronary arteries via CT angiogram and elevated serum spike
protein antibody levels supported the hypothesis of vaccine-in-
duced thrombotic events, rather than simple plaque formation.
Furthermore, the administration of ivermectin for over four
months led to notable improvements in the patient’s symp-
toms, with a documented reduction in COVID-19 spike protein
levels from 3385 arbitrary units per milliliter (AU/ml) at presen-
tation to 2699 AU/ml. This decline further illustrates the poten-
tial therapeutic benefits of ivermectin. Overall, these findings
suggest that the occlusion was primarily caused by elevated
viral spike protein rather than the conventional pathways as-
sociated with atherosclerotic disease.

Conclusion

In conclusion, this case highlights the significant risk of
thrombotic events following vaccination with the Moderna
COVID-19 vaccine, particularly in patients with preexisting con-
ditions. The interplay between heparin and the spike protein
underscores the need for careful monitoring and individualized
treatment strategies in such cases. The observed cranial nerve
lesions and visual defects emphasize the importance of being
vigilant about neurological complications related to COVID-19
and its vaccination. Further research is crucial to elucidate the
mechanisms behind vaccine-induced thrombosis and to de-
velop guidelines that optimize patient outcomes while ensuring
the safe administration of vaccines to vulnerable populations.
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