Cavernous Sinus Thrombosis as a Result of
a Fungal Infection: A Case Report
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Cavernous sinus thrombosis (CST) is a rare disease with the potential for significant morbidity and even
death. Rapid diagnosis and aggressive medical and surgical management are imperative for patients
with CST. The cause may be aseptic or infectious. When the cause is infectious in nature, it is most com-
monly from a bacterial origin. However, we present the case of a 57-year-old man with a fungally related

CST that ultimately led to his death.
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Cavernous sinus thrombosis (CST) is a rare disease
with the potential for significant morbidity and even
death. Rapid diagnosis and aggressive medical and
surgical management are imperative for patients with
CST. The cause may be aseptic or infectious. When
the cause is infectious in nature, it is most commonly
from a bacterial origin.' However, we present the
case of a 57-year-old man with a fungally related CST
that ultimately led to his death.

Case Presentation

The patient was a 57-year-old man, with a history of
diabetes mellitus, coronary artery disease, and hyper-
tension, who initially presented on January 1, 2008,
to the emergency department at White Plains Hospital
Center (WPHC) with a diagnosed sinus infection of
2 weeks’ duration, which was being treated with
levofloxacin. During his initial presentation, he com-
plained of a 2-day history of left facial pain and pres-
sure, as well as nasal congestion. His emergency
room examination was relatively unremarkable, with
some mention of tenderness over the left maxillary
sinus, poor dentition, and gingival bleeding. He was
discharged by the emergency department physician
with a diagnosis of facial pain and a dental abscess,

with instructions to follow up with his primary
care physician.

On January 3, 2008, initial treatment for a dental
infection was instituted, and the patient began a course
of clindamycin. On January 5, 2008, he flew to India
for a family affair. Immediately after his arrival, he
was taken to a hospital with a left facial droop and sia-
lorrhea. He was diagnosed with progression of the
sinus infection, and intravenous antibiotic and steroid
therapy was instituted. On January 10, 2008, left-sided
blindness ensued. His workup consisted of carotid
Doppler examination, lumbar puncture, and a mag-
netic resonance imaging (MRI) scan, which suggested
orbital cellulitis.

The patient returned to the United States and was
readmitted on January 19, 2008, to WPHC. On admis-
sion, the patient was somnolent but arousable. His left
eye was proptotic with no light perception and no
extraocular movement. He had left facial paresis and
cellulitis. Computed tomography (CT) and MRI exam-
ination at the time indicated a left CST with orbital
cellulitis and dural enhancement (Figs 1-3). He was
empirically treated with vancomycin, imipenem, and
amphotericin B.

On hospital day 4, he was taken to the operating room
(OR) for endoscopic sinus surgery. The intraoperative
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CAVERNOUS SINUS THROMBOSIS

FIGURE 1. Enhancement of retrobulbar tissues including superior ophthalmic vein as evident in CST, seen on CT.

Horowitz et al. Cavernous Sinus Thrombosis. | Oral Maxillofac Surg 2013.

findings showed a necrotic area on the hard palate (Fig
4) and necrotic left inferior turbinate and septum. No
purulence was noted, and minimal bleeding was pres-
ent. Cultures grew Escherichia coli and Klebsiella pneu-
monia, which were sensitive to imipenem. The biopsy
specimens showed fungal forms consistent with Asper-
gillus (Fig 5). Despite aggressive medical management
and an additional surgical debridement, consisting of
partial maxillectomy, the patient’s condition continued
to worsen (Fig 6). He was subsequently transferred to
Montefiore Medical Center on February 3, 2008.

Initial therapy at the larger hospital included antico-
agulation with heparin and a change of antifungals to
voriconazole. The patient was subsequently taken
back to the OR for an ethmoidectomy, sphenoidectomy,
maxillary antrostomy, and orbital decompression. His
postoperative course waxed and waned and was
subsequently complicated by acute renal failure and
heart failure. He became hemodynamically unstable, re-
quiring vasopressors. He then developed acute respira-
tory distress syndrome (ARDS) and multiorgan failure,
and ultimately, he died.

Discussion

Winslow erroneously coined the term “sinus caver-
nosi’ in the 18th century.® The cavernous sinus is
not a dural sinus nor is it cavernous; it is an extradural
(:ompartment.3 Several vital structures are contained
within the sinus: the internal carotid artery and its
sympathetic plexus; the oculomotor (cranial nerve
[CN] D), trochlear (CN IV), and abducens nerves
(CN VD); the ophthalmic and maxillary divisions of
the trigeminal nerve; and the superior and inferior
ophthalmic veins.*

CSTwas first described by Bright in 1831.% The cause
may be aseptic or as a result of infections involving the
paranasal sinuses, face, orbits, oral cavity, and middle
ear.""® These infections may spread to the cavernous
sinus through direct extension or, most commonly,
from the facial vein through the ophthalmic veins or
pterygoid plexus. Given the complex anatomy
contained within the sinus, any involvement may
lead to ptosis, ophthalmoplegia, facial paresthesias,
proptosis, chemosis, and papilledema.”
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FIGURE 2. Enhancement of retrobulbar tissues including superior ophthalmic vein as evident in CST, seen on MRI.
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The most common causes of an infectious CST are in-
fections of the sphenoid, ethmoid sinusitis, and otitis
media, followed by maxillary dental infections.®’
Before the advent of antibiotics, the mortality rate was
as high as 100%, and it is now as low as 20%.5%1° The
most common organisms isolated from these patients
are staphylococcal and streptococcal species.'>”

Our case presents an unusual finding of CST due
to aspergillosis. Aspergillus species are highly
aerobic and found in environments rich in oxygen.
They are acquired through the inhalation of spores
and are commonly isolated from soil, plant debris, and
the indoor environment.'' The most common species
that cause disease in humans are Aspergillus flavus, fu-
migatus, and clavatus. Because of the mode of trans-
mission, when infection develops, it likely involves the
pulmonary system. Other less likely sites for
infection are the central nervous system, kidneys, heart,
liver, esophagus, skin, and respiratory sinuses."?

The most common cause of an infectious CST usu-
ally arises from sinusitis." In this case biopsy speci-
mens from the maxillary sinuses showed septate and
branching hyphae on Periodic Acid-Schiff (PAS) and

Grocott-Gomori’s methenamine silver (GMS) stains
that were consistent with Aspergillus. As a result of
the histopathology, the likely source for the CST was
due to fungal sinusitis.

With the advent of CT and MRI, the diagnosis of CST
has improved, therefore reducing the morbidity and
mortality rates of the disease. Determining the exact
cause relies on identification of an organism, when
possible, in culture or on histologic examination. Al-
though these organisms typically will grow on stan-
dard media, the initiation of empiric antifungal
therapy may lead to false-negative findings. In addi-
tion, in patients who may be too unstable to undergo
invasive procedures to obtain clinical specimens, the
presence of serum markers such as galactomannan
and (1,3)-6-D-glucans may signify the presence of
the fungus.'?

The treatment for a fungally related CST involves
a surgical component, with the majority of therapy di-
rected medically. As with all infections, the basic surgi-
cal principles of removing the offending source,
debridement of necrotic or involved tissue, and/or inci-
sion and drainage of involved sites must be applied.
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FIGURE 3. Enhancement of carotid arteries with suboptimal visualization of associated venous structures consistent with CST.
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FIGURE 4. Large necrotic ulcer noted on hard palate.
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FIGURE 5. Branching hyphae as seen on Grocot-Gomori’s methe-
namine silver (GMS) stain (magnification 40x).
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Medically, these patients need to be treated with anti-
fungal drugs, such as voriconazole, deoxycholate
Amphotericin B, itraconazole, posaconazole, and
caspofungin.'? In addition, the role of anticoagulation
therapy and steroids has been debated, with no clear
evidence supporting either."'*'>

Although this case presents the unusual finding of
a CST due to invasive aspergillosis, the medical and
surgical treatments were overwhelmed by the aggres-
sive nature of the infection. As such, it is not entirely
clear from the patient’s medical record whether the
symptoms began as a result of an odontogenic infec-
tion or as a sinus infection; regardless, clinicians
must be reminded of the severe outcomes that could
potentially evolve as a result of a CST.
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FIGURE 6. Healthy-looking bone and mucosa noted after partial
maxillectomy.
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