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Clinical Reasoning:
Proptosis, headache, and fever in a healthy
young woman

SECTION 1

A 23-year-old healthy woman presented to the emer-
gency department with a week-long history of
intense, pulsatile, right-sided headache, accompanied
by fever, diplopia, and right eye pain and decreased
visual acuity. She reported partial relief with nonste-
roidal anti-inflammatory drugs.

On admission, she was alert and cooperative. Body
temperature was 37.7°C; other vitals were normal. She
had right eye proptosis, bipalpebral edema, ocular con-
gestion, and chemosis, causing global restriction in
ocular motility. Pupillary reactions and fundi were nor-
mal. No afferent pupillary defect was noted. Her neu-
rologic examination was otherwise normal. In the outer
end of the right eyebrow, an indurated, erythematous

pustule was noted. The remainder of the physical
examination was normal. Laboratory results were
remarkable for leukocytosis with neutrophilia (leuko-
cyte count 16,800/mm3, 8% immature forms) and
elevated C-reactive protein (16.8mg/L). Tests for preg-
nancy and HIV were negative. Chest and paranasal
radiographs were normal. Acetaminophen and tobra-
mycin ophthalmic drops were begun, and because the
patient was allergic to penicillin, IV ceftriaxone 2 g/d
plus clindamycin 1.8 g/d were initiated.

Questions for consideration:

1. What are the diagnoses to consider?
2. What studies need to be performed to confirm the

diagnosis?
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SECTION 2

According to the clinical picture described, the diag-
noses to consider are as follows.

Orbital and periorbital cellulitis is an infection of
the fatty tissue surrounding the eye.1,2 Periorbital cel-
lulitis, also called “preseptal cellulitis,” is located ante-
rior to the orbital septum, a fibrous tissue that acts as
a barrier to the spreading of infection.1,2 Periorbital
cellulitis typically occurs as a complication of cutane-
ous infections adjacent to the eye.1,2 It is clinically
characterized by periorbital erythema and edema. Sys-
temic manifestations are very rare.1,2 Orbital cellulitis,
however, occurs as a complication of sinusitis or gin-
givodental, eye, and tear-duct infections. Clinical
manifestations include eyelid edema, ocular pain,
proptosis, ocular dysmotility, diplopia, and decreased
visual acuity.1,2 Fever and systemic signs and symp-
toms are quite common. In both conditions, the most
common causal agents are Staphylococcus aureus and
Streptococcus pyogenes.1,2

Cavernous sinus thrombophlebitis is an infection
of the cavernous sinus secondary to dissemination
of infection from contiguous or distant sites.3,4 Cav-
ernous sinus thrombosis can also occur in the absence
of infection, for instance as a postoperative complica-
tion or in patients with hypercoagulable states.3,4 To
more elaborately define this condition, familiarity
with the complex anatomy of the cavernous sinus is
crucial. The cavernous sinuses are located on each
side of sella turcica, extending from the superior orbi-
tal fissure to the petrous apex of the temporal bone.3,4

The paired structures are connected by the intercav-
ernous sinus that expands over the pituitary gland.
Cranial nerves III, IV, V1, and V2 run within the
lateral wall of the cavernous sinus, while cranial nerve
VI and the internal carotid artery pass directly
through.3,4 Blood from each ophthalmic vein, super-
ficial middle cerebral vein, inferior cerebral veins,
sphenoparietal veins, and sphenoid sinuses all drain
into the ipsilateral cavernous sinus.3,4

Cavernous sinus thrombosis is typically character-
ized by headache, meningismus, chemosis, periorbital
edema, and proptosis.3,4 Fever and systemic symptoms
are often present. Papilledema and/or dilated retinal
veins can be visualized via funduscopy.3,4 Hyper- or
hypoesthesia of areas innervated by the trigeminal
nerve is present in 25% of cases.3,4 Restriction in eye
movements often occurs as a late complication, mostly
because of cranial nerve VI dysfunction.3,4 Decreased

visual acuity is unusual because the course of the optic
nerve lies outside the cavernous sinus. S aureus and S
pyogenes are also the most common pathogens involved
in infectious cavernous sinus thrombosis.3,4

Carotid-cavernous fistula is an abnormal commu-
nication between the internal carotid artery and the
cavernous sinus.5 It can occur spontaneously or sub-
sequent to trauma, intracranial surgery, pregnancy,
chronic sinusitis, or arterial hypertension. There are
2 main types: high-flow and low-flow.5 Proptosis,
chemosis, episcleral congestion, ocular throbbing,
decreased visual acuity, and increased intraocular
pressure comprise the characteristics of this condi-
tion.5 The patient, however, did not describe pulsa-
tility as part of her ocular symptoms and we also could
not delineate this pattern objectively.

Dysthyroid ophthalmopathy is an autoimmune
ocular disease caused by hyperthyroidism, hypothy-
roidism, or Hashimoto thyroiditis.6 Symptoms
include conjunctival inflammation, exposure kerati-
tis, eyelid retraction, proptosis, impaired ocular motil-
ity, decreased visual acuity, impaired color vision,
increased intraocular pressure, and optic neuropathy.6

However, the patient’s presentation suggested an
acute inflammatory process, such as an infection.
Moreover, she had no history of and never presented
with constitutional symptoms of thyroid disease.

Neuroimaging is of tremendous importance in the
diagnosis of these conditions. High-resolution CT
scan and MRI have comparable sensitivity and speci-
ficity for the diagnosis of most of these conditions,
but MRI can more accurately delineate cavernous
sinus thrombosis by detecting the presence of throm-
bus and flow obstruction within the sinus. Conven-
tional or CT angiography is also helpful in
identifying flow abnormalities. Finally, it is important
to assess thyroid function and thyroid antibodies.6

In the case described above, high-resolution CT
scan with contrast showed evidence of retro-orbital
cellulitis without a space-occupying lesion. CT
angiography was normal in both arterial and venous
phases. Thyroid hormones and ultrasound were
normal and anti-thyroid antibodies were negative.

Questions for consideration:

1. What are the neurologic complications of retro-
orbital cellulitis?

2. What studies need to be performed during
follow-up?

GO TO SECTION 3
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SECTION 3

Three days after admission, the patient’s neurologic
status grossly deteriorated. She was found obtunded
and was transferred to the intensive care unit and
placed on mechanical ventilation. On evaluation,
she had a Glasgow Coma Scale score of 8 (eyes 5 1,
verbal 5 1, motor 5 6) and her vital signs were
as follows: blood pressure, 127/68 mm Hg; temper-
ature, 38.7°C; respiratory rate, 22 breaths per minute;
and heart rate, 117 beats per minute. Her pupils were
equal, medium-sized, and reactive to light. No
meningeal signs were noted. Head CT scan was
unchanged and her EEG showed no electrographic seiz-
ures. On lumbar puncture, opening pressure was 18 cm
H2O. CSF analysis showed 1,355 leukocytes/mm3, glu-
cose of 22 mg/dL, and protein level at 160 mg/dL.
Antibiotics were changed to IV vancomycin and mer-
openem, and dexamethasone was started. CSF culture
was positive for S aureus. Blood cultures were negative
and transesophageal echocardiography was normal.
On the 10th day of admission, sedation was stopped
and the patient was weaned off mechanical ventila-
tion. After extubation, she was found alert, with no
neurologic deficit. She was transferred to the general

ward. Follow-up head CT showed mild hydrocepha-
lus with no evidence of blood.

Five days later, she suddenly developed severe
headache followed by generalized tonic-clonic
seizures, rapidly progressing to coma and extensor
posturing. Emergent head CT scan showed diffuse
subarachnoid hemorrhage with central herniation
and hydrocephalus (figure, B and C). Her CT angi-
ography showed a 7-mm aneurysm involving the
middle third of basilar artery and fusiform dilation
of the proximal basilar artery (figure, D). A repeat
transesophageal echocardiography showed no valvular
abnormalities or vegetations. She passed away 3 days
later of herniation and brainstem compression; no
autopsy was done.

DISCUSSION Approximately 2% of orbital cellulitis
cases are complicated by meningoencephalitis.1,2

S aureus is the predominant organism in these cases.1,2

Subarachnoid hemorrhage as a complication of
meningoencephalitis is rare and associated with the
development of infectious or mycotic aneurysms.7–9

These aneurysms are formed as a result of bacterial
colonization of vasa vasorum and formation of

Figure Serial brain parenchymal and arterial imaging during the patient’s hospitalization

(A) Initial 3-dimensional CT angiogram of the brain showing a normal vertebrobasilar system. (B and C) Head CT on admission day 15 showing diffuse sub-
arachnoid hemorrhage and hydrocephalus. (D) CT angiography of the brain on admission day 15 showing a 7-mm aneurysm involving the middle third of the
basilar artery (arrow 1) and fusiform dilation of the basilar artery origin (arrow 2). (E) Three-dimensional CT angiogram showing the basilar artery aneurysm
(arrow 3) and the proximal dolichoectasia (arrow 4).
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micro-abscesses within the arterial wall.7–9 Preexisting
aneurysms can become secondarily infected, but
aneurysmal formation due to degeneration of the
arterial wall can also be a result of infection caused
by bacteremia or septic emboli.7,8 The term
“mycotic” aneurysm was coined by Osler in 1885 to
describe the aneurysms associated with bacterial
endocarditis.7,8 These were noted to have the
appearance of “fresh fungal vegetations.”7,8 Therefore,
“mycotic” does not imply a fungal etiology, but
describes the shape.

Infectious aneurysms are usually asymptomatic,
but their rupture can lead to life-threatening suba-
rachnoid hemorrhage or intraparenchymal hemor-
rhage.7–9 They occur in the context of intravascular
infection, including endocarditis. Intravascular infec-
tion with S aureus is most commonly associated with
infectious aneurysms.7,8 The infectious particles reach
the target by hematogenous (intravascular) dissemi-
nation, contiguous (extravascular) extension, or
both.7–9 In our case, an aneurysm developed from

contiguous extension of meningitis. Because these
aneurysms can be very small and located in distal
branches, the sensitivity of noninvasive angiography
(CT or magnetic resonance angiography) is lower.7,8

Catheter cerebral angiography can detect these aneur-
ysms with high sensitivity.7,8

Infectious aneurysms have peculiar characteristics,
often being multiple, fusiform, and located distal to
the circle of Willis.7,8 The proposed diagnostic criteria
are listed in the table; our patient met 8 of these
criteria.10 Infectious basilar aneurysms are very
uncommon. In a recent literature review of 287 cases
from 27 clinical series, the total number of basilar
aneurysms was 8.7,8 The true natural history of infec-
tious aneurysms is unknown.7,8 Although many cases
remain asymptomatic, the majority of persons with
symptomatic aneurysms present with symptoms
related to rupture of the aneurysm and to its etiol-
ogy.7,8 The developing time for an infectious aneu-
rysm is also uncertain. While not conclusive, some
literature have described the development of second-
ary mycotic aneurysms in a period of 3 to 4 weeks or
more (subacute), while infectious aneurysms as a
complication of meningoencephalitis may have a
more accelerated development (acute).7,8

There is no standard treatment for infectious
aneurysms other than antibiotics. Surgical clipping
and endovascular embolization are therapeutic op-
tions in case of rupture or if the size of the aneurysm
poses a high risk of rupture. In these situations, the
ideal treatment needs to be ascertained on a case-
by-case basis.7–9
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