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Abstract
The severity of SARS-CoV-2 virus infection is mainly related to its respiratory complications. However, it can also lead 
to a large variety of thromboembolic events. Symptoms may include headache, fever, and neurological disorders. Since 
2020, the clinical presentation of COVID-19 infection has become increasingly varied, leading in some cases to complex 
symptom associations, including numerous neurological symptoms. SARS-CoV-2 may lead to neurotropism which could 
reach the central nervous system and all cranial nerves. Cavernous sinus thrombosis is a rare condition and may occur as a 
complication of ear, nose, and throat (ENT) or facial infections. A 73-year-old man without personal or family history of 
thrombosis was referred to the emergency room for a sudden appearance of diplopia and ptosis, 3 days after testing positive 
for COVID-19 infection. An initial head CT-scan found no signs of stroke. He underwent a cerebral MRI 7 days later, which 
revealed a thrombosis of his right cavernous sinus. A brain CT scan 7 days later showed regression of the thrombosis with 
complete recanalization of the cavernous sinus. This was accompanied by a complete regression of diplopia and fever. He 
was discharged from the hospital 10 days after hospital admission. In this case report, we describe a rare event of cavernous 
thrombophlebitis following a COVID-19 infection.

Keywords COVID-19 infection · Cavernous sinus thrombosis · Neurological symptoms

Abbreviations
ENT  Ear, nose, and throat
CST   Cavernous sinus thrombosis
CT scan  Computed tomography scanner
MRI  Magnetic resonance imaging

Introduction

SARS-CoV-2 infection has been described in multiples stud-
ies as a factor which can favor thrombotic events, such as 
pulmonary embolism, venous thrombosis of the lower limbs, 
and stroke [1]. Pathophysiological mechanisms may include 
cytokine storm that precipitates the onset of systemic inflam-
matory response syndrome and thrombotic processes [1] . 
Cavernous sinus thrombosis (CST) is a very rare condition, 
which is mostly of septic origin and usually revealed by 
symptoms including headaches, fever, and ophthalmologi-
cal signs.

We here describe the case of a 73-year-old patient who 
presented to the emergency department with fever and diplo-
pia. He tested positive for an Omicron variant COVID-19 
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infection. A CT scan showed no stroke. A few days later, 
he underwent a cerebral MRI, which revealed a CST and 
thrombosis of the ophthalmic vein, explaining his diplopia. 
Within 10 days of beginning anticoagulant treatment, the 
patient’s condition had improved, and he was discharged 
from the hospital. The rationale of this article is to provide 
a case report demonstrating the rare event of CST following 
COVID-19 infection. Oral and written consent was obtained.

Case Report

A 73-year-old patient came to the emergency room and 
reported having fever (39 °C) and chills over the previous 
5 days and diplopia for 2 days before arriving at the hospital. 
His medical history includes a myocardial infarction 7 years 
prior to the emergency room visit (treated with aspirin and 
no anticoagulant) and high blood pressure treated with beta-
blockers and angiotensin 2 receptor blockers. He has no 
personal or family history of thrombosis or cancer. He had 
tested positive for COVID-19 3 days before by polymerase 
chain reaction (PCR) with a nasal swab. Clinical examina-
tion showed hemodynamic stability with an elevated blood 
pressure of 200/87 mmHg, heart rate of 57 bpm, venous 
oxygen saturation of 98% when breathing room air, and nor-
mal blood sugar. His neuro-ophthalmological examination 
revealed a right ptosis with an adduction defect of the right 
eye, which was also found during gaze convergence. There 
were no sensory or motor deficits and no facial paralysis. 
He had no significant biological abnormalities, including 
no ionic disorders or inflammatory syndromes. A brain 
CT scan was performed, which did not reveal any signs of 
stroke. He was hospitalized in the COVID medical ward 
and underwent a cerebral MRI 7 days later, which revealed 

a venous thrombosis of the right cavernous sinus and the 
ophthalmic vein (Fig. 1). Following discovery of the venous 
thrombosis, the patient underwent a clinical broad check-up 
including a normal ear, nose, and throat (ENT) assessment, 
which revealed no underlying infection, a normal clinical 
examination, and no biological abnormality (in particular 
CRP = 14.3 mg/L). The thrombophilia workup was within 
normal limits (white blood cells and PTT without abnormal-
ity, PT = 79%, PLT: 135 G/L, fibrinogen: 2,8 g/L, protein S 
discreetly lowered to 56%). A thoracic-abdominal-pelvic CT 
scan did not reveal any underlying tumoral process or deep 
infection. A treatment by unfractionated heparin 300 UI/kg 
using a syringe driver at speed 1.7 was administered (anti-Xa 
target dose 0,3–0,5). After 24 h, the heparin treatment was 
replaced by an injection of tinzaparin 0.6 mL each morn-
ing for 3 months. The patient did not receive any specific 
treatment for COVID, just symptomatic treatments. Within 
10 days, there was a complete regression of his diplopia and 
ptosis, and he recovered from his COVID-19 infection.

Seven days after his cavernous thrombosis was discovered 
with an MRI, a follow-up brain scan showed regression of 
the thrombosis with complete recanalization of the cavern-
ous sinus (Fig. 1). The patient was discharged from hospital 
10 days after admission, and his anticoagulant treatment 
was continued for 3 months. He was symptom-free at both 
follow-up visits 1 month and 3 months later. Anticoagulants 
were discontinued after 3 months.

Discussion

The SARS-CoV-2 virus provokes a strong inflammatory 
response resulting in the release of cytokines, chemokines, 
and cell activation leading to a hypercoagulable state. 

Fig. 1  Magnetic resonance imaging in sagittal, axial, and coro-
nal reconstructions from 3D FLAIR Fat-Sat (a, b, c) and T1 with 
gadolinium injection in coronal and axial reconstruction (d, e) 
showing thrombosis of the right cavernous sinus associated with 

thrombosis and enlargement of the right ophthalmic vein (white 
arrows). The cranial CT scan after contrast in axial reconstruction 
(f) allows us to verify the good repermeabilization of the CST 
(white arrow)
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Numerous and varied neurological manifestations have 
been described in association with COVID-19 infection, 
due to neuro-inflammatory or pro-thrombotic events and 
can be associated with severe and fatal complications, such 
as ischemic stroke or encephalitis [2] . COVID-19 infection 
is often diagnosed through PCR testing on nasopharyngeal 
specimens and, more recently, through the use of antigenic 
tests. However, radiological imaging remains informative 
and contributes to the diagnosis of COVID-19 complica-
tions. For example, the SARS-CoV-2 virus may result in 
neurotropism with neuro-invasive and neuro-inflammatory 
properties, which can be responsible for the damage of all 
cranial nerves. Isolated damage to nerve I is not the most 
commonly suggested pathophysiologic mechanism of olfac-
tory loss in COVID, nor is the cranial nerve the one most 
commonly affected by the disease (VII, VI, and III). Ocular 
symptoms related to COVID-19 infection have also been 
documented, manifesting mainly with keratoconjuncti-
vitis. The isolated impairment of cranial nerves has been 
described secondarily and mainly explained by neurotropism 
due to SARS-CoV-2 virus. In the case we presented, the 
impairment of cranial nerves was responsible for oculomotor 
paralysis and diplopia.

There is currently little literature on the association 
between cerebral venous thrombosis and COVID-19 infec-
tion. However, a recent multicenter study and review of lit-
erature showed that there is an increased risk of cerebral 
venous thrombosis in patients with COVID-19 infections, 
especially in cases of neurological symptoms [3] . CST is a 
rare condition, usually of septic, traumatic, or inflammatory 
origin [4] . COVID-19 infection frequently includes ENT 
involvement and symptoms. Nasal congestion and anos-
mia are common but are not likely to cause CST; paranasal 
sinus involvement is more likely to be associated with CST. 
Numerous cases of mucormycosis have been described fol-
lowing COVID-19 infection, in some cases leading to oph-
thalmological damage and CST [5] .

The case we have described is unusual since it deals with 
an elderly male patient, whereas cerebral venous thrombosis 
occurs primarily in young women [6] . Furthermore, the 
patient did not have any ENT infections, other than COVID-
19. The clinical presentation and physical and pathological 
explanations are original and have received little attention in 
the literature. This includes symptoms of nerve III damage 
that did not result from inflammatory damage to the nerve 
but from thrombosis of a structure through which the nerve 
passes.

We identified five other cases of CST in the context of 
COVID-19 infection, but four of them included a concomi-
tant ENT infection or recent dental extraction that could 
explain the occurrence of thrombosis [7] . Similar to our 
case, he had no personal or familial thrombotic risk factors 
[8] . Contrary to other cases described in the literature where 

most patients presented with a bacterial or mycotic infection 
of the ENT region [9–13] , the SARS-CoV-2 virus appears 
to be responsible for the cavernous thrombosis we have 
described. The rare case we present adds to the literature 
covering the wide variety of clinical presentations and com-
plications associated with COVID-19 infections, including 
possible pro-thrombotic states. Radiological imaging was 
essential for the diagnosis of this rare complication and its 
follow-up treatment.

Conclusion

Complications associated with COVID-19 infections are 
becoming increasingly varied and are mainly related to the 
pro-inflammatory and pro-thrombotic state they can gen-
erate. The role of imaging in the management of affected 
patients remains essential, particularly in the diagnosis of 
rare complications, as was shown in our case with a CST.
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