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Cavernous sinus thrombosis of odontogenic origin
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Abstract: The aim of this study was to review the literature regarding septic cavernous sinus thrombosis of odonto-
genic origin. Searches were made of the electronic databases and reference lists of the pertinent articles between
1990 and 2015. The search strategy produced 161 references, which included 15 studies that fulfilled the inclusion
criteria. The literature review showed that the odontogenic focus occurs most frequently from a dental abscess and
is related mainly to the third molar followed by the second molar. Dissemination of the infection was observed for
the buccal, pterygomandibular, infratemporal and parapharyngeal spaces. Swelling was the most frequent symp-
tom and pseudomonas aeruginosa was the most common infectious agent. Drug treatment has generally been
administered using combinations, with vancomycin being the most frequently used. In surgical treatment, patients
underwent abscess drainage and dental extraction. It was observed that fewer than 50% of the patients had fully
recovered prior to hospital discharge. Considering that odontogenic infections can act as primary sources, dentists
are among the professionals responsible not only for diagnosis, but also for prophylaxis and referral for specialized

medical treatment.
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Introduction

The cavernous sinus (CS) is an important sinus
for drainage of the brain. Itis dual, symmetrical,
and located laterally to the sella turcica of the
sphenoid bone in the middle cranial fossa. The
CS is related to the internal carotid artery, tri-
geminal ganglion as well as the oculomotor,
trochlear, ophthalmic, maxillary and abducens
nerves [1]. It communicates with the facial vein
via the angular and ophthalmic veins as well as
with the pterygoid plexus.

Dissemination of a dental infection via the
blood vessels occurs when the pathogenic
microorganisms circulate through the veins
that drain the infected oral cavity for tissues
from other regions, like the cavernous sinus.
This occurs by virtue of the absence of valves in
the veins in that region, allowing the blood to
circulate both outside and inside the cranial
cavity [1]. The absence of valves in the cerebral
veins even enables the infection to spread to
the contralateral CS, other intracranial sinuses
and even makes possible the development of
meningitis [1-3].

Cavernous sinus thrombosis (CST) is a serious
encephalic complication of cranial, cervical or
facial infections that can progress to death if
not treated in time [1]. Clinical diagnosis for this
disease is difficult due to its similarity to other
infections that attack the proximities of the
orbit [4]. Because septic CST is a complication
of infections that can be of odontogenic origin,
we believe it is very important for dentists to be
familiar with this pathology.

In this work we performed a literature review
and discussion of the bibliography regarding
septic CST, including its etiopathogeny, diagno-
sis and prophylaxis.

Materials and methods

A systematic search of the literature was per-
formed on Medline, Pubmed, Scopus, Web of
Science and Scielo of all peer-reviewed studies
between 1990 and 2015 for cavernous sinus
thrombosis of dental origin. The selection of
keywords was based on DECs (Bireme’'s He-
alth Sciences Descriptors) and included the
following descriptors in English, Spanish and
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there being no predilection
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ble (Figure 2). Caries were
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Figure 1. Flow chart shows how articles were selected.

Portuguese: “Cavernous sinus thrombosis” OR
“Septic Cavernous sinus thrombosis” OR “Ca-
vernous sinus thrombophlebitis” OR “Septic
Cavernous sinus thrombophlebitis” and “odon-
togenic infection” OR “dental infection”. The
most recent date for this search was August 8,
2015.

The inclusion criteria were as follows: (1) arti-
cles identified by relevant titles and abstracts
for CST of odontogenic origin; (2) articles writ-
ten in English, Spanish and Portuguese; (3) full
texts of published studies and case studies.
The manuscript references included were also
reviewed. The exclusion criteria were as fol-
lows: (1) studies that contained previously pub-
lished data and (2) no data of interest reported
(primary source, symptoms, bacteria, treat-
ment, and outcome).

Results

The initial search strategy produced 161 refer-
ences. The titles and abstracts were examined
and after reading the text 15 studies were
selected that fulfilled the inclusion criteria
(Figure 1) and a total of 16 patients, aged
between 07 and 69 years, 11 men and 5
women. Table 1 summarizes the characteris-
tics of the studies included.

Primary dental focus

The odontogenic focus occurred most frequent-
ly from a dental abscess and was related main-
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Irrelevants studies excluded observed in 15% of the
> (n=134); Review (n = 3) patients, followed by gingi-
v val inflammation (10%),
Studies with information identified (n periodontitis (5%) and peri-
=24) apical lesion (5%). We ob-
Insuficient data (1 = 5) served no tendency towa-
> Articles in a language other rd .a region (maxilla or ma-

than English, Spanish or ndible).

v Portuguese (n = 4)
Frequency of symptoms

Analyzing the most fre-

quent symptoms, we found

swelling (100%) followed by

fever (68.75%), palsy of the

cranial nerve (lll, IV and VI)

(66.7%), proptosis (62.5%),
ptosis (60%), chemosis (56.25%) and head-
ache (53.4%). Other symptoms reported by
patients are listed in Figure 3.

Infectious agents

In terms of the infectious agents, we found that
pseudomonas aeruginosa represented 25%,
followed by staphylococcus aureus and strepto-
coccus anginosus each with 16.68%, strepto-
coccus constellatus (8.33%), streptococcus
milleri (8.33%), coagulase-negative staphylo-
cocci (8.33%) and other types of staphylococci
(8.33%).

Drug and surgery treatments

With regard to the drug treatment, we observed
that vancomycin was the most frequently used
drug, followed by ceftriaxone, clindamycin and
metronidazole (Figure 4). Heparin was used in
43.75% of the patients. In surgeries 91.7% of
the patients underwent abscess drainage,
83.4% dental extraction, 16.6% were intubat-
ed, 8.3% were tracheostomized and 8.3%
underwent decompression surgery.

Dissemination of the infection by cranial
spaces

According to the authors, dissemination of
the infection via spaces can be seen in Table
2. Dissemination via the pterygomandibular
space was observed in 21.43%, infratemporal
in 21.43%, parapharyngeal 21.43%, buccal
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Table 1. Summary of the characteristics of each clinical case reported in the studies

Patient Patient Current Therapy

Author Primary source Microbiology — Outcome
age sex Antibiotics Surgery
Kiddee et al. [5] 49 Male  Lower and upper third mo- Pseudomonas  Ceftazidime and clindamycin Abscess drainage; dental extraction Good
lars, right side Aeruginosa
Prabhu et al. [6] 35 Female Upper second molar, left side Staphylococ- Cefotaxime, ceftriaxone and Incision and drainage left submandibular, Good; Persistence of Horner’s
cus; Klebsiella  ampicillin-sulbactam combina- ~ submasseteric, pterygomandibular and buccal pupil
tion; metronidazole spaces; dental extraction; patient was intubated
Colbert et al. [7] 49 Male  Upper third molar, inferior - - Dental extraction -
second molar and inferior ca-
nine, left side. Periodontitis.
Feldman et 69 Male  Mandibular dental abscess Pseudomonas  Ampicillin sulbactam clindamy-  Drainage of the parapharyngeal abscess; dental ~ Good
al. [8] cin; nafcillin, ceftriaxone and extraction; the patient was taken to the operating
metronidazole; heparin room, intubated, and examined under anesthesia
Jose et al. [9] 60 Male  Upper second molar root, Coagulase- Ceftriaxone, vancomycin and Drainage; root extraction Considerable improvement in
right side. Periapical lesion negative steroids nerve function
around the root Staphylococci
Okamoto et al. 64 Female Inferior canine, left side - Broad-spectrum penicillin - Considerable improvement in
[10] palsies of the left oculomotor and
trochlear nerves
54 Male  Multiple caries and peri- - - - Pain and mild sensory distur-
odontitis bance around the left orbit
Jones and 54 Female Inferior first, second and Streptococcus  Meropenem and clindamycin. Drainage of the dental abscess, dental extraction Left middle cerebral artery infarct
Arnold [11] third molars, dental abscess, Constellatus Enoxeparin and low dose aspirin causing rightsided neglect, dys-
gross caries phasia, dysphagia, homonymous
hemianopia and hemiplegia
Pavlovich et al. 55 Male  Upper tooth fracture, peri- Streptococcus  Vancomycin, ceftriaxone, metro- - Good
[12] odontal disease Anginosus nidazole, penicillin, tinzaparin
Verma et al. 50 Female Upper molars, right side Staphylococcus Vancomycin, ceftriaxone, Drainage; dental extraction Good
[13] Aureus clindamycin, enoxaparin
Yeo et al. [14] 65 Male  Three teeth on the right Staphylococcus Ceftazidime, vancomycin, Drainage of the buccal and pterygomandibular Good
mandibular side and the left ~ Aureus nafcillin spaces
buccal cheek was swollen
with a 1 cm laceration.
Yun et al. [15] 60 Male  Pus from the upper right third Pseudomonas  Vancomycinmticarcillin plus Incision and drainage were done on the right buc- Persistent paralysis of the right
molar tooth Aeruginosaand gentamicin, heparin cal area and preauricular region extraocular muscles
Enterococcus
Udaondo et al. 51 Female Two teeth infected Streptococcus  Metronidazole and ceftriaxone Abscess drainage Good with left sixth cranial nerve
[16] Milleri paresis
Li et al. [17] 36 Male  Upper third molar region - Vancomycin, ceftazidime, - Good
heparin
Umamaheswara 55 Male  Alveolar abscess in region of - - Abscess drainage. Emergency surgery for decom- Death
etal. [18] the second upper premolar, pression was performed
left side
Alwraikat et al. 7 Male  Dental abscess in right maxil- Ceftazidime, Metronidazole, Abscess drainage; dental extraction Death

[19]

lary deciduous molars and in
right mandibular first molar

Dexamethasone, Heparin

(-) not reported.
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Figure 2. Percentage of primary dental focus from
dental abscess.

21.43%, submandibular 7.14% and temporal
7.14%.

Patient’s recovery

There was good recovery in 40% of the patients,
46.6% presented sequelae, permanent or oth-
erwise, such as: palsies of the oculomotor and
trochlear nerves, pain and mild sensory distur-
bance around the orbit remained, paralysis of
the extraocular muscles and middle cerebral
artery infarct. There were 2 patients who died
(13.4%).

Discussion

Septic CST is an encephalic complication of
pre-existing cranial, cervical or facial infections
[1]. The primary source can be acute sinusitis,
dacryocystitis, otitis, postoperative infections
in the maxillofacial region, skin infections or
fungal infections [14]. It is estimated that
around 7% of septic CST is of dental origin [20].
One condition must be considered, in which the
infection is determined by trauma caused by a
dental procedure that occurs when the ptery-
goid plexus is contaminated by a needle incor-
rectly inserted during the posterior superior
alveolar nerve block [1]. This accident can hap-
pen due to the communication between the
cavernous sinus and the pterygoid plexus that
is formed by a network of veins located in the
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infratemporal fossa posterior to the highest
part of the maxillary tuberosity.

Clinical diagnosis of septic CST, despite its
peculiar characteristics, is difficult in light of its
similarity with some infections of the orbit,
since the same anatomical structures are
involved in both pathologies. The clinical char-
acteristics of septic CST are the same as those
observed in any infectious process, i.e., fever,
nausea, vomiting, dehydration, prostration. In
addition, there are other characteristics related
to the anatomical structures associated with
the cavernous sinus, such as ophthalmoplegia,
proptosis, conjunctival chemosis, diplopia, pho-
tophobia, palpebral edema, retro-orbital head-
ache, loss of visual acuity, reduction in pupillary
reflexes, anesthesia of the innervation territo-
ries of the ophthalmic and maxillary nerves,
facial paralysis and meningitis [21-26]. For Di
Nubile [27], headache is the most common
symptom, usually preceding fevers, periorbital
swelling and cranial nerve signs; in our study
the most frequently encountered characteris-
tics were swelling, followed by fever, palsy of
the cranial nerve (lll, IV and VI), proptosis, pto-
sis, chemosis, headache and pain.

To confirm the diagnosis, computed tomogra-
phy with contrast can be indicated, which
reveals the thrombi inside the sinuses of the
dura mater [28]. Some authors consider nucle-
ar magnetic resonance (NMR) the examination
of choice in the diagnosis of septic CST [15,
29].

In our study, we found that the primary source
also appeared in the mandible and maxilla,
there being no tendency toward a side (right/
left). The dental focus arose more frequently
from a dental abscess, with the third molar
being the most affected tooth in 35% of the
cases; poor oral hygiene of patients with a high
rate of caries was also reported. According to
Alves and Candido [1], the infections that affect
the third molar progress towards the subman-
dibular or pterygomandibular space, which
communicates with the parapharyngeal space
of the neck. This, according to these authors,
explains the spread of Ludwig’s angina, celluli-
tis of the submandibular space, towards the
parapharyngeal space. We agree with their
assessment that this is an emergency situation
requiring immediate attention, as the patient

Int J Clin Exp Med 2016;9(3):5301-5307
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Exophthalmos

Palsy of lower half of face
Mild periorbital

Orbital congestion
Decreased corneal reflex
Paresthesia V cranial nerve
Venous engorgement
Nausea

Pupil nonreactive

Trismus

Visual loss or decreased
Diplopia

Tootache

Restriction of the eye movement
Pain

Headache

Chemosis

Ptosis

Proptosis

Palsy of cranial nerve (lll, IV and VI)
Fever

Swelling
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Figure 3. Frequency of symptoms (%) reported according to the studies.
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Figure 4. Percentage (%) of use of drugs according
to the studies.

can reach a total obstruction of the respiratory
tract with asphyxia and death.

The signs of septic CST must be recognized
early and its treatment must be started as
soon as possible [30] with broad-spectrum
antibiotics in high doses. The use of vancomy-
cin and third-generation cephalosporins asso-
ciated with metronidazole or chloramphenicol
are recommended [20, 31-33]. Another route
usually taken is antibiotic therapy in accor-
dance with the result of the culture and antibio-
gram [34]. In our study, we observed that the
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drugs were administered in combination and
that vancomycin and ceftriaxone were the most
frequently used. The use of anticoagulants is
indicated to prevent the formation of thrombi in
other sinuses [20, 27, 35]; however, according
to Thatai et al. [26], they can produce a cere-
brovascular accident; in our study we found
that 43.75% of the patients had received doses
of anticoagulants.

Although Thatai et al. [26] and Southwick et al.
[36] report that staphylococcus aureus repre-
sents 70% of the infectious agents of septic
CST, we found only 16.68% of infections due to
staphylococcus aureus. Other infectious agents
such as pseudomonas (aeruginosa), strepto-
coccus (anginosus, milleri and constellatus)
and coagulase-negative staphylococci were
also found.

Septic CST can present certain complications.
According to some authors, the infection can
spread to the extra and subdural spaces, to the
leptomeninges and adjacent brain, and to other
venous sinuses [37, 38]. In our study, we also
observed that dissemination of the infection
can spread to multiple spaces, the pterygo-
mandibular and infratemporal being the most
common. After septic CST, lesions such as
mycotic aneurisms can occur in the intracav-
ernous portion of the internal carotid artery

Int J Clin Exp Med 2016;9(3):5301-5307
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Table 2. Dissemination of the infection by spaces according to the studies analyzed

Authors Space of dissemination

Kiddee et al. [5]
Prabhu et al. [6]
Feldman et al. [8]
Yeo et al. [14]
Yun et al. [15]

Parapharyngeal space

Pterygomandibular, parapharyngeal and infratemporal spaces
Infratemporal, submandibular, pterygomandibular and buccal spaces

Buccal, pterygomandibular and temporal spaces
Buccal, infratemporal and superior parapharyngeal spaces

[39]. Occlusion of the central retinal artery or
injuries to the cornea can cause blindness [38,
40]. According to Karlin and Robinson [38],
around 50% of the patients who survive septic
CST present sequelae, mainly residual lesions
of the oculomotor and abducens nerves, a find-
ing consistent with the results found in our
study.

The literature review showed that the odonto-
genic focus occurs most frequently from a den-
tal abscess and is related mainly to the third
molar followed by the second molar, there being
no tendency toward a side or maxilla/mandible.
The infection can spread more frequently to
pterygomandibular, infratemporal, parapharyn-
geal and buccal spaces. Swelling is the most
frequent symptom in patients with septic CST.
Pseudomonas aeruginosa is the most common
infectious agent and drug treatment is usually
with combined drugs, with vancomycin being
the most frequently used. Surgical treatment is
for abscess drainage and dental extraction.
Patients generally present short-term or perma-
nent sequelae, and fewer than 50% show a
complete recovery prior to hospital discharge.

Considering that odontogenic infections can
act as primary sources, dentists are among the
professionals responsible not only for diagno-
sis, but also for prophylaxis and referral for spe-
cialized medical treatment.

The literature review allows us to conclude that
the diagnosis of CST is largely clinical, and con-
firmed by imaging. Although CST is a difficult
pathology to diagnose, its clinical symptomatol-
ogy is very well known. The literature also
shows that identifying the primary source of
infection is fundamental to establishing the ini-
tial antibiotic therapy, until the result of the cul-
ture and antibiogram are obtained.
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