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Abstract  

This is a report of a case with unilateral cavernous sinus thrombosis due to ipsilateral ethmoid sinusitis.  
A 10 year old female was admitted in our hospital with severe headache, purulent postnasal discharge, right eye 
proptosis and third cranial nerve palsy in the same eye. She had history of viral upper respiratory tract infection 
and then acute otitis media which did not improve with routine medications. Head imaging showed ethmoid 
sinusitis and cavernous sinus thrombosis. Clinical manifestation was subsided after thirty days aggressive anti-
microbial and anticoagulant therapy. 

Ethmoid sinusitis can cause cavernous sinus thrombosis. Appropriate management by antibiotic and antico-
agulant therapy can prevent neurologic complications and death. 
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Introduction 
Dural venous sinuses are important vascular 

compartments for draining of the brain. They are 
including sagittal, lateral and cavernous sinuses. 
Cavernous sinus has complex anatomy and re-
ceives venous blood of superior and inferior oph-
thalmic, sphenoid and middle cerebral veins and 
finally drain to the jugular veins (1,2). In this sys-
tem absence of surrounding muscle and valves 
lead to motion of the bloods in any direction, un-
responsiveness to changes in systemic blood pres-
sure and susceptibility to stasis and thrombosis 
(1). Acquired and inherited coagulation abnor-
malities, dehydration, medications, neurosurgical 
procedures, infections (of midface skin, orbits, 
nose, tonsils, paranasal sinuses and teeth), bacte-
remia and trauma can damage the cavernous sinus 
and cause thrombosis (CST) (1,3). Staphylococcus 
aureus, Streptococcus pneumoniae, gram-negative 
bacilli and Aspergillus species are more common 
micro-organisms that lead to infection of CST(4). 
Clinical manifestations of CST are wide spread 
from redness of skin around the eyes to severe 

headache, proptosis, chemosis, cranial nerves pal-
sy, seizure and loss of consciousness (5). Prompt 
diagnosis of CST is crucial and in recent decades, 
contrast – enhanced head computed tomography 
(CT) scan and magnetic resonance imaging (MRI) 
have been used with high sensitivity for this pur-
pose (6,7). However, appropriate antimicrobial 
and anticoagulant therapy (in cases without hem-
orrhage) is necessary to decrease fatal neurologic 
complications especially due to central nervous 
system (CNS) infections (8). In our center, a pa-
tient with CST was hospitalized that its source was 
ipsilateral ethmoid sinusitis. 

 
Case presentation 
Patient was a 10 year old girl that admitted to 

Ali-Asghar Children’s Hospital in Tehran; with 
severe headache and ptosis. She has had a trip to 
European countries in recent weeks. Her symp-
toms started 5 days before admission with fever 
and severe pain in right ear. She used Amoxicillin 
with diagnosis of acute otitis media. After 3 days 
gradually other symptoms and signs were present-
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ed including vomiting, occipital and temporal 
headache, right eye proptosis and sensory loss of 
right side of the face. At first she was visited in 
emergency room by a pediatrician and consulted 
with a child neurologist. In physical examination, 
vital signs was stable .Temperature was 38.2 de-
gree of centigrade. In right eye examination, there 
was proptosis, restriction of eye movements to up 
and lateral sides, mydriasis with reaction to light. 
Left eye was normal. Sensory loss was detected in 
V2 and V3 regions of right trigeminal nerve. Other 
cranial nerves were intact. There was a purulent 
postnasal discharge in pharynx examination. Deep 
tendon reflexes, force, tone and bulk of muscles in 
extremities was in normal limits. There was no 
abnormality in skin, liver, spleen, lymph nodes 

and spine. With suspicion of an important intra-
cranial infection, brain CT scan and after that 
MRI and magnetic resonance venography (MRV) 
was requested. Cell blood count (CBC), erythro-
cyte sedimentation rate (ESR), C Reactive Protein 
(CRP) and blood culture were carried out. Results 
(WBC:13.5×103, segment: 77%, Hb: 12.2g/dl, 
platelet count: 274×103 /ml, ESR=50, CRP=92) 
suggested a bacterial infection although blood and 
urine culture results was negative. In brain CT 
scan, right ethmoidal sinusitis was detected. In-
travenous vancomycin and meropenem was or-
dered for the patient. In brain MRI there was 
opacification of right posterior ethmoidal sinus 
and right mastoidal air cells (Fig. 1). MRV de-
tected hypoplasia of right transverse and sigmoid 
sinuses, asymmetry of right cavernous sinus in 
comparison with other side and intrasinus narrow-
ing of right internal carotid artery (Fig. 2). Ac-
cording to these findings, diagnosis of cavernous 
sinus thrombosis was suggested and Enoxaparin 
was started for the patient. Prothrombin time (PT), 
partial prothrombin time (PTT) and international 
normalized ratio (INR) were checked regularly 
and then medication changed to Warfarin after one 
week. Antibiotic administration was continued for 
21 days. During follow up, ptosis, eye deviation, 
mydriasis and sensory deficit was improved with-
out sequels, approximately after 30 days. 

 
Discussion 
Cavernous sinus thrombosis is a rare event and 

its mortality -even with recent new antibiotics reg-
imens - is high and recovery may not be complete. 
Infection of paranasal sinuses are common cause 
of CST specially ethmoid and sphenoid sinuses 

 
Fig. 1. Opacification of Right Posterior Ethmoidal Sinus and 
Right CST. 
 

 
Fig. 2. Hypoplasia of (A) right transverse and (B) sigmoid sinuses 
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(5,9). Venous obstruction results in clinical mani-
festation including headache, fever, periorbital 
edema, visual impairment and cranial nerves pal-
sy. In some cases ischemic stroke occurs and lead 
to focal neurologic deficit. If effective treatment 
not be taken immediately, thrombosis progresses 
and eye involvement becomes bilaterally that is 
poor prognostic sign. Altered level of conscious-
ness is widely from lethargy to coma and death 
follows after this event (1,3,4). In our case main 
presentation was headache and third cranial nerve 
palsy with history of prior upper respiratory tract 
infection. Similar to us, Perri et al (2) reported a 
14 year old girl that was ill and unconscious. She 
had fever and sore throat 2 weeks before admis-
sion. In physical examination, there was fever, 
swollen and chemosis of left upper eye –lid, in-
fected tonsils and intermittent chill. After few days 
patient died and in her autopsy purulent thrombo-
phlebitis of left cavernous sinus, purulent meningi-
tis and purulent sinusitis (left ethmoid, left sphe-
noid and left maxillary sinuses) was detected. 
However, in our case because of prompt diagnosis 
and treatment with antibiotic and anticoagulant 
drugs, spreading of thrombosis and CNS infection 
was prevented and patient survived. In another 
study, Smith et al (7) evaluated 12 children with 
CST that all of them survived and 3 cases had 
some permanent neurologic complications. Sensi-
tivity of brain MRI and CT scan (both with con-
trast-enhancement) was 100%.In a case that was 
reported by Jones et al (10), patient with diagnosis 
of rheumatoid arthritis was under treatment of 
methotrexate for 3 years. She was admitted with 
right eye proptosis and respiratory distress .In past 
medical history, she had a four day facial pain due 
to dental infection. Cavernous sinus thrombosis 
(CST), bilateral internal jugular thrombosis was 
detected by imaging. She was treated by intrave-
nous clindamycin and meropenem adjunct with 
anticoagulant therapy and discharged. 

 
Conclusion  
Occurrence of URI infection, headache, fever, 

proptosis and cranial nerve palsy should highlight 
physician to have in his or her corner of mind di-
agnosis of CST and then perform appropriate im-
aging, medications and supportive care to save the 
patient. 
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