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Abstract Prior to the antibiotics era, the mortality rate

from cavernous sinus thrombosis (CST) was very high

reaching 100%. There have been very few reports of CST

associated with tooth extraction on the same time Coron-

avirus disease of 2019 (COVID-19) is known to increase

the risk of developing venous thromboembolism; therefore,

patients with COVID-19 may present with cerebral venous

sinus thrombosis. We present a case with diagnostic

dilemma and first to be reported in the literature.
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Introduction

Cavernous sinus thrombosis (CST) was first described by

Bright in 1831 as a complication of epidural and subdural

contamination [1]. It has complex neurovascular anatomic

relationships; therefore CST is the most complicated type

of intracranial septic thrombosis [2]. The incidence of CST

has always been low, with only approximately 200 case

reports found in literature. The mortality rate from CST

was effectively 100% prior to antibiotics era and usually is

due to sepsis or central nervous system infection. With

aggressive management, the mortality rate is reduced to

30% [3].

There are very few reports of odontogenic CST identi-

fied post tooth extraction [4]. CST can result from infection

of the paranasal sinuses or any of the anatomic structures

drained by the cavernous sinus, including the mid-face,

orbit, and oral cavity [5]. And recently with the Covid-

19infection there is increasing reports with cerebrovenous

thrombosis as complications of the disease so we present a

diagnostic dilemma of CST soon after dental extraction

with a covid-19 positive patient.

Case Report

Fifty two years old gentleman not known to have chronic

illnesses, he recovered uneventfully from mild Covid-19

infection three months back. Patient presented to the

emergency department with progressive facial swelling,

reduce vision and diplopia for three days duration. There

was history of teeth extraction seven days prior to that,

involving the left and right upper 1st molars. The teeth

extraction was uneventful until he noticed progressive

facial swelling involving the left side first then progress to

involve the whole midface with eyes proptosis and reduced

vision. There were no respiratory symptoms. The patient

general condition was toxic with high grade fever. Upon

examination there was defuse mid face swelling with

bilateral orbital proptosis, chemosis and restricted eye

mobility at all gazes. The left eye there were no perception

of light with pupil noted fixed and dilated. The right side

pupil was noted to have sluggish reaction to light. Oral

exam revealed restricted mouth opening secondary to facial

swelling dental sockets exam revealed no local infection

hard and soft palate were normal apart from soft palate

edema. Blood investigations showed Covid-19 positive,

elevated WBC 30.000 cubic millimeter with predominantly
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neutrophilia his C-reactive protein was above 300 mg/l and

his blood sugar was normal initially but subsequently was

deranged secondary to severe sepsis. A clinical impression

of cavernous sinus thrombosis was reached and patient was

approached with multi-disciplinary team approach involv-

ing (ENT, Ophthalmology, Dental, Neurosurgery, medi-

cine and ID team). Due to significant soft palate and upper

airway edema, patient was reporting increasing difficulty in

breathing and had to be intubated within 24 h of admission.

A confirmation of cavernous sinus thrombosis was reached

with Contrast enhanced computed tomography (CT) scans

and cerebral CTangio (Figs. 1, 2 and 3) revealed poor

enhancement of both cavernous sinuses denoting acute

thrombosis. Rests of dural sinuses are patent and fully

enhanced. The anterior (ACA, MCA) and posterior (Ver-

tebral, Basilar and PCA) cerebral arterial circulation are

fully enhanced with normal anastomosis. There is no

enhancement of both superior ophthalmic veins which

appear dilated proximally with hypo density seen represent

thrombosis. Incidental bilateral mucosal thickening of both

maxillary sinuses, ethmoid air cells and sphenoid sinus

with sinonasal polyposis. CCA and ICA are enhanced and

patent on both sides. MRV was not done as patient was not

fit to be transferred to another facility for MRI. Nasal

endoscopic exam revealed normal mucosal color with

bilateral grade II nasal polys no evidence of mucin or pus

and no blackish or pale mucosa noted. Multiple biopsies

from the polyps and inferior turbinate on both sides were

obtained. Histopathological exam showed no evidence of

invasive fungal infection.

On the clinical and radiological evidences a provisional

diagnosis of cavernous sinus thrombosis secondary to

dental extraction was made and the patient was treated

aggressively with high dose triple antibiotics (Meropenem

500 mg bid, Rocephin 2 g tid and Vancomycin 1.5 g bid),

high dose of heparin (8000 iu od) and steroids. Unfortu-

nately his condition deteriorate very fast within 72 h and he

succumbed of the disease complications.

Discussion

The cavernous sinus (CS) is a dural venous sinus situated

lateral to the sella turcica, in between the two layers of the

dura, in the middle cranial fossa. Within the cavernous

sinus runs the third, fourth, and sixth cranial nerves; oph-

thalmic and maxillary divisions of the fifth cranial nerve;

and internal carotid artery with its surrounding sympathetic

plexus. The CS drains blood from the orbit through oph-

thalmic veins and from the face through the facial veins via

pterygoid plexus then the blood from CS empty into both

the superior and inferior petrosal sinuses and ultimately

into the internal jugular veins. Blood can flow in either

direction, as these complex webs of valveless veins. Facial

infections involving the nose, tonsils, and orbits can easily

spread by this complex pathway to the cavernous sinus [6].

According to Shaw [7], various routes of infection that can

lead to septic thrombosis which are: 1-from the face

through the angular and ophthalmic veins, 2- from the

middle ear through the superior petrousal sinus, 3- from the

Fig. 1 Axial CT angiography

showing normal enhacement of

cavernous carotid artery(red

arrows) with thrombosed and

dilated superior ophthalmic

veins(black arrows)
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teeth, maxillary sinus, and cervical vertebrae through the

pterygoid plexus emptying into the inferior ophthalmic

vein 4- from the sphenoid sinus by direct extension or

draining emissary veins, 5- by extension from an infected

internal jugular vein, lateral sinus, or petrosal sinus, or 6-

from the plexus of veins surrounding the internal carotid

artery. The spread of infection in our case was likely from

the pterygoid plexus to the inferior ophthalmic vein to the

cavernous sinus. It is estimated that around 7% of septic

CST is of dental origin [8]. It was suggested that the

infection is probably occurs when the pterygoid plexus is

contaminated by a needle incorrectly inserted during the

posterior superior alveolar nerve block [9] which might be

the cause of CST in our case as there was no local dental

infection or collection at the extraction sites. However our

patient had another possible cause (novel Severe Acute

Fig. 2 Axial CT venography

showing cavernous sinus

thrombosis

Fig. 3 Reconstructive 3d image

showing cavernous sinus

thrombosis with patent carotid

artery system
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Respiratory Syndrome-coronavirus 2 (SARS-CoV2). A

novel Severe Acute Respiratory Syndrome-coronavirus 2

(SARS-CoV2) was identified on January 7, 2020, by the

Chinese Center for Disease Control and Prevention from a

nasopharyngeal swab in a patient with atypical pneumonia

in Wuhan, Hubei province, China [10]. The mortality rate

of critically ill patients with COVID-19 is high as of 1st

November 2020 more than 46 million tested positive of

COVID-19 and total deaths reached to 1.2 million

worldwide.

Recent studies have reported the potential development

of a hypercoagulable state in COVID-19 [11–14]. Postu-

lated causes are generation and inhibition of fibrinolysis

[15]. Moreover, hypoxemia is associated with an elevation

of blood viscosity and activation of hypoxia-related genes

that mediate coagulation and fibrinolysis, favoring throm-

botic events [16, 17]. This septic-like coagulopathy addi-

tionally may lead to venous thrombosis, pulmonary

embolism, and ultimately disseminated intravascular

coagulation [15]. Cerebral venous thrombosis, in particu-

lar, can present with a broad variety of neurologic signs

and symptoms. The superior sagittal sinus is the most

frequently reported cerebral venous structure involved

(63% of patients in a large MR imaging series); however,

more extensive multi-site thrombosis is the typical finding

[17–19]. Therefore our case provides a diagnostic chal-

lenge and dilemma whether the cause of cavernous sinus

thrombosis caused by dental infection or the COVID-19

sequel. In conclusion the unusual presentation with tragic

cerebral venous thrombosis in previously healthy patient

infected with SARS-CoV-2 was a high possibility and

these cases provide hints as to the accumulating evidence

that COVID-19 is a serious contributor to hypercoagula-

tion, increasing the fatality of the disease. Heightened

awareness of this atypical but potentially treatable compli-

cation of the COVID-19 disease spectrum is encouraged.
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