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l. INTRODUCTION

Cavernous sinus thrombosis is an
uncommon but serious medical condition that can
be caused by numerous factors, such as sinus, head,
or face infections, sepsis, trauma, or even dental
infections. The condition occurs when a blood clot
develops in the cavernous sinus, a sizable venous
structure at the base of the brain that drains blood
from the face and brain. If left untreated CST can
be fatal, and symptoms of this illness include
severe headache, fever, swelling and redness of the
eye and its surrounding tissues, visual disturbances,
seizures, or even coma [1][2]. Initially, this
condition is diagnosed by debilitated cranial nerves
I11, 1V, and V, and the most common clinical signs
include cavernous sinus syndrome is distinguished
by ophthalmoplegia and sensory deficits over the
head caused by a combination of deficits in the
three cranial which are responsible for eye
movements and pupil function [3]. isolated
intracranial pressure syndrome, and localized
neurological  deficits. ~ However,  significant
decreases in morbidity from 61% to 31% and
mortality from 40% to 14% have been made due to
therapeutic  breakthroughs.  Early  detection,
intensive treatment, and usage of antibiotics and
anticoagulation provide the highest chances for
recovery [4][5][6].

TYPES OF

THROMBOSIS

Cavernous sinus thrombosis (CST) can be

classified as either septic or aseptic.

e Septic CST: This type of CST happens when
an infection has spread to the cavernous sinus
from the face, sinuses, or other areas of the
body. Numerous  bacteria, including
Streptococcus, Staphylococcus, and anaerobic
organisms, are capable of causing the
infection. The more frequent type of CST is
septic, and it carries a higher risk of mortality
and complications.

e Aseptic CST: This type of CST occurs without
an underlying infection and is typically
brought on by a number of non-infectious
conditions, such as autoimmune disorders,
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malignancies, or hypercoagulable states.
Aseptic CST is uncommon and only makes up
a small portion of all cases [7].

SYMPTOMS
There are numerous symptoms that can be

brought on by CST, and they can range in intensity

and duration. Common CST signs and symptoms

include:

e Severe headache that is frequently
accompanied by a head pressure sensation.

e Swelling and pain in the tissues around the eye
can occasionally cause the eye to protrude.

e Warmth and redness in the affected area.

e Other visual disturbances, such as blurry
vision or vision loss, or double vision.

e The possibility of facial paralysis, weakness,
or numbness on one side of the face.

e Chills and fever.

e Symptoms include nausea and vomiting.

e  Seizures may occur in severe cases [8].

EPIDEMIOLOGY

The epidemiology of CST is not well-
defined, but it is generally considered a rare
condition. CST is more common in adults than
children, with a higher incidence in females. It is
most commonly associated with infections of the
face, sinuses, and ears, with the most common
etiologic agents being Staphylococcus aureus,
Streptococcus species, and anaerobic bacteria.
Other risk factors include head and neck infections,
trauma to the head or face, dental infections, and
facial surgery. CST is a rare but serious condition
that can lead to significant morbidity and mortality
if not diagnosed and treated promptly. The exact
incidence of CST is difficult to estimate, as it is
often underdiagnosed or misdiagnosed. However,
some studies suggest that the annual incidence of
CST is approximately 0.2 to 0.3 cases per million
population.

ETIOLOGY

CST can be brought on by a wide range of
infectious agents, the majority of which are
bacteria.  The most frequent  pathogen,
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Staphylococcus aureus, accounts for almost 70% of
all reported cases [9]. This highlights the role of
this pathogen in acute sphenoid sinusitis and skin
infections [10]. Rarely occurring acute sphenoid
sinusitis is distinguished by crucial headaches,
most common is the temporal or frontal headaches
or even thunderclap headaches [6][11]. Numerous
neurologic consequences from disease spread in the
cerebral and orbital cavities can result from
sinusitis. In patients with cerebral complications of
sinusitis, the fatality was historically around 80%,
subsequently, it fluctuates from 5-42%, with the
elevated studies ranging from approximately 30%
[12].

In distressing situations, at the extreme, in
which the thrombosis is typically isolated, CST
might develop. This can also be caused as a result
of trauma, such as assault on the head, a severe
concussion, or during the brain is being probed.
The latter species is normally hygienic as well [13].

One of the most common places to cause
trauma is the retroorbital zone. The pain was
typically severe and worsened in intensity over
time. This sign frequently indicated a sphenoid
sinus infection [14].

PATHOPHYSIOLOGY

The cavernous sinus drains blood from the
face and brain, and its blockage can lead to a
variety of neurological and ophthalmological
symptoms. The pathophysiology of CST is
complex and multifactorial, with numerous
contributing factors that can lead to the formation
of a blood clot in the cavernous sinus. The most
common cause of CST is the spread of infection
from the face, sinuses, or teeth. Infection can lead
to the formation of a blood clot by causing
inflammation, damage to the vessel wall, and
activation of the coagulation system. Bacterial
infections,  especially  those  caused by
Staphylococcus aureus, Streptococcus species, and
anaerobic organisms, are the most common
etiologies of CST. Trauma to the head or face can
also cause CST by disrupting the vessel wall and
activating the coagulation system. In addition,
certain medical conditions such as malignancies,
autoimmune disorders, and hypercoagulable states
can increase the risk of CST by altering the
coagulation system or causing damage to the vessel
wall. Once a blood clot forms in the cavernous
sinus, it can cause a variety of pathophysiological
effects. The clot can impede blood flow out of the
sinus, leading to congestion and edema of the
surrounding tissues. This can cause pressure on

nearby structures, including the optic nerve, cranial
nerves, and brainstem, leading to neurological and
ophthalmological symptoms. In addition, the clot
can release inflammatory mediators and bacterial
toxins into the bloodstream, leading to sepsis and
other systemic effects [15].

DIAGNOSIS

e Magnetic Resonance Imaging (MRI): MRI is a
diagnostic test that uses the radiologic images
to identify bulging of the cavernous sinus,
increased dural enhancement, and absent flow
void is seen

e  Ophthalmologic examination: An
ophthalmologic examination can help to
identify any changes in vision or other eye-
related symptoms that may be indicative of
CST [16].

e Lumbar Puncture: A lumbar puncture is a
procedure in which a needle is inserted into the
lower back to collect a sample of cerebrospinal
fluid (CSF). This test can help to identify an
infection in the brain or the presence of blood
in the CSF, which may indicate CST.

e Blood tests: Blood tests can be used to check
for signs of infection, inflammation, and
clotting disorders, which may contribute to the
development of CST.

e Ultrasonography: Ultrasonography is a non-
invasive diagnostic technique that uses high-
frequency sound waves to create images of the
blood vessels. It may be used to evaluate blood
flow in the affected area and identify any
blood clots or abnormalities.

e Angiography: Angiography is a diagnostic test
that uses contrast dye and X-rays to create
images of the blood vessels. It can be used to
identify the location and extent of the clot, as
well as any other abnormalities in the blood
vessels [17].

DRUGS USED FOR THE TREATMENT OF
CST

Cavernous sinus thrombosis (CST) is a
serious condition that occurs when a blood clot
forms in the cavernous sinus, a cavity at the base of
the brain. It can lead to severe complications,
including brain abscesses and meningitis, and
requires urgent medical attention.
The treatment of CST typically involves a
combination of antibiotics to treat the underlying
infection and anticoagulant therapy to prevent the
blood clot from growing or spreading. In some
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cases, surgery may also be necessary to drain
abscesses or relieve pressure on the brain.

Antibiotic therapy: The choice of antibiotics will
depend on the type of infection that caused the
CST. Broad-spectrum antibiotics such as
vancomycin and ceftriaxone are commonly used
initially, while the results of blood cultures and
other tests are awaited. Once the specific organism
causing the infection is identified, the antibiotic
regimen can be adjusted accordingly [18].

Antibiotics: A combination of broad-spectrum
antibiotics is often used initially until the causative
organism is identified. Antibiotics commonly used
for CST include:

e Vancomycin: This is a glycopeptide antibiotic
used to treat serious bacterial infections,
including those caused by methicillin-resistant
Staphylococcus aureus (MRSA).

e Ceftriaxone: This is a third-generation
cephalosporin antibiotic used to treat a wide
range of bacterial infections.

e Clindamycin: This is a lincosamide antibiotic
used to treat infections caused by anaerobic
bacteria and some Gram-positive bacteria.

e Penicillin G and methicillin: This is a beta-
lactam antibiotic used to treat various bacterial
infections. It is particularly effective against
Streptococcus species.

e Metronidazole: This is an antibiotic used to
treat infections caused by anaerobic bacteria
and protozoa.

e Linezolid: This is an oxazolidinone antibiotic
used to treat infections caused by Gram-
positive  bacteria, including methicillin-
resistant Staphylococcus aureus (MRSA).

e Meropenem: This is a broad-spectrum
carbapenem antibiotic used to treat serious
bacterial infections, including those caused by
multidrug-resistant organisms [19].Even some
anti-fungal drugs like amphotericin B are used
for the treatment of CST.

Anticoagulants: Anticoagulants are medications
used to prevent the formation or growth of blood
clots. The most commonly used anticoagulants for
CST are:

e Heparin: This is a fast-acting anticoagulant
used to prevent blood clots from forming or
growing. It is usually given intravenously.

e Warfarin: This is an oral anticoagulant that is
used to prevent the formation of blood clots. It
is usually started after the patient stabilizes and
is able to take oral medications [20].

e Direct oral anticoagulants (DOACs): DOACs
are a newer class of anticoagulants that can be
used instead of warfarin. Examples include
apixaban, rivaroxaban, and dabigatran [21].

e Low molecular weight heparin (LMWH):
LMWH is a type of heparin that is often used
in the treatment of deep vein thrombosis
(DVT) and pulmonary embolism (PE), but it
may also be used for CST [22].

e Corticosteroids: These drugs can be used to
reduce inflammation in the affected area and
alleviate symptoms. Dexamethasone is a
commonly used corticosteroid in the treatment
of CST [23].

e Anticonvulsants: If the patient develops
seizures, anticonvulsants such as phenytoin
may be prescribed to manage the seizures [24].

CONTRAINDICATIONS

Thrombolytics can increase the risk of
bleeding when taken with anticoagulants,
antiplatelet ~ agents, NSAIDs, or herbal
supplements.

Drugs that may interact with antibiotics
may reduce their effectiveness, such as antacids,
iron supplements, or probenecid, and may also
increase the risk of side effects from antibiotics,
like warfarin.

e Corticosteroids: drugs that may increase the
risk of infection when taken with
corticosteroids, such as immunosuppressants,
live vaccines, or antifungal agents. Drugs that
may cause adverse effects when taken with
corticosteroids, such as insulin, diuretics, or
digoxin [25].

e Patients who are taking warfarin and are also
prescribed high-risk antibiotics are more
susceptible to experiencing severe bleeding
events [26].

e vancomycin can decrease the excretion of
methotrexate, leading to an increased
concentration of the medication in the body.
This increase in concentration can result in
methotrexate toxicity, which can cause serious
side effects [27].

e The significant increase in the risk of
haemorrhagic peptic ulcer disease in patients
who are concurrently using oral anticoagulants
and NSAIDs highlights the need for careful
consideration and monitoring when prescribing

NSAIDs to individuals undergoing
anticoagulation therapy [28].
e anticoagulant medications and iron

supplements that can increase the risk of
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bleeding. Iron supplements can interfere with
the body's ability to form blood clots, which
can be problematic for patients who are taking
anticoagulants to prevent blood clots. The
combination of these two medications can
increase the risk of serious bleeding events,
such as gastrointestinal  bleeding and
haemorrhage [29].

e Rifampicin can increase the rate at which
warfarin is eliminated from the body, thereby
reducing the anticoagulant effect of warfarin.
This reduction in anticoagulant effect can
increase the risk of blood clots.

PROGNOSIS

The prognosis of CST is variable and
depends on a number of factors, including the
severity of the clot, the extent of the damage to the
surrounding tissues, and the promptness of
treatment. With early diagnosis and treatment, the
prognosis for CST is generally good. However, if
the clot is not treated, the risk of serious
complications, such as brain abscess, meningitis,
and death, is high.

The following factors are associated with a poor
prognosis for CST:

e Delay in diagnosis and treatment

Severe infection

Extensive damage to the surrounding tissues
Older age

Other medical conditions, such as diabetes or
cancer

PREVENTION

There are a number of things that can be done to
help prevent CST, including:

Treating any underlying infections promptly
Avoiding trauma to the head and face
Practicing good oral hygiene

Getting regular vaccinations, such as the
pneumococcal vaccine [6][30].

1.  CONCLUSION

This comprehensive review article sheds
light on the intricate aspects of cavernous sinus
thrombosis, encompassing its diverse dimensions
from the classification of types and the
manifestation of symptoms to the accurate
diagnosis, effective treatment strategies, prognosis,
and preventive measures. The detailed exploration
of CST in this article equips healthcare
professionals with valuable insights into this rare
condition, enabling them to promptly recognize its

occurrence and facilitate timely interventions. By
emphasizing the significance of early diagnosis and
appropriate treatment,Overall, this review article
serves as a valuable resource, enhancing the
understanding of CST and empowering healthcare
professionals to effectively manage and address
this potentially life-threatening condition.
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