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Background: Pin site infection is one of the frequent complications of the halo crown application which can be 

easily handled if addressed early. However, if this issue is neglected then serious infectious events may quickly 

transpire. Among all of the medical literature that the previously described scenarios have illuminated; we did 

not encounter a case involving infectious cavernous sinus thrombosis. 

Case description: The authors present a middle age man who arrived at our clinic with an acute left peri-orbital 

swelling, proptosis, and ophthalmoplegia which had occurred subsequent to an untreated halo pine site infection. 

With a diagnosis of septic cavernous sinus thrombosis (CST), appropriate antibiotics and anticoagulant therapies 

were administered. 

Outcome: With the continuation of this conservative treatment regimen, he was successfully managed with no 

residual neurological consequences. 

Conclusion: Halo vest orthosis is an appropriately tolerated upper cervical spinal stabilizing device that is a 

commonly used worldwide. Septic CST that is secondary to a halo vest pin site infection has not been previously 

described within medical literature. In the case of a neglected pin site infection, with demonstration of ipsilateral 

eyelid edema and proptosis, septic CST should be immediately considered and treated vigorously with antibiotics 

and anticoagulant therapies. 
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. Introduction 

Septic cavernous sinus thrombosis (CST) was initially described by

ebase in 1778 and was later reported by Duncan in 1821 as a rare

nd late complication of facial infections [1–4] . Septic CST is generally

 fulminate process with high rates of mortality and lifelong morbidity

1 , 2 , 4–8] . 

One of the most common complications of halo vest orthosis is a pin

ite infection [9–11] . Herein, we describe a case of septic CST that is

econdary to a halo pin site infection which eventually had a favorable

utcome. 

. Case report 

A 48-year old man was admitted to our facility with an acute swelling

nd protrusion of the left eye. He had previously developed a hangman

racture for which halo crown vest orthosis was undertaken 5 weeks

arlier. A week prior to admission he noticed an enlarging infection
✩ Consent: Written Consent was obtained from the first two patients to publish the h

onsent was taken to write the summary of their history, age, sex and clinical feature
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round the left frontal pin site which was neglected for one week. On

dmission, the examination revealed left eye-ball protrusion in associ-

tion with engorgement of the veins of the corresponding sclera. The

eft eye protrusion was associated with impaired eye movements and a

ilated pupil ( Fig. 1 ). As the first attempt, a culture from the infected

in site was obtained, then the Halo vest was removed and replaced by

 Philadelphia collar. Brain MR venography (MRV) showed an engorged

nd enlarged superior ophthalmic vein ( Fig. 2 ). 

With respect to the result of the culture which showed Staphylo-

occus Aureus; initially intravenous Vancomycin 1 g twice daily was

tarted with the simultaneous administration of low molecular weight

eparin. Both therapies were continued for a duration of 3 weeks. Fol-

owing this time period, low molecular weight heparin and Vancomycin

ere switched to Rivaroxaban 10 mg daily and Rifampicin 300 mg twice

 day respectively. These medications were continued for an additional

 weeks. A new brain MRI was conducted 6 weeks after the onset of CST

nd showed heterogeneity within the left petrosal vein compatible with

etrosal vein thrombosis within axial T2-weighted images. Surprisingly,
istory and their corresponding radiological images. From two brothers written 

s, but didn’t permit to publish their imaging features. 
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Fig. 1. Digital photograph two weeks after ad- 

mission (a,b) showing a man with left eye- 

lid edema, proptosis, and a ptosis and exter- 

nal deviation of the left, note the scars of pin 

sites (black arrow heads). (b) Note dilated pupil 

which is due to third nerve palsy. 

Fig. 2. MR venogram showing enlarged left ophthalmic vein indicating the ob- 

struction of the cavernous sinus. 
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he enlargement of the ophthalmic vein had disappeared in a subsequent

R venogram ( Fig. 3 ). 

Nine weeks after the onset, the protrusion and full range movements

f the left eye as well as the pupil size had returned to normal ( Fig. 4 ).

wo weeks later, oral antibiotics were discontinued, but Rivaroxaban

as advised for an additional 12 weeks in order to allow for the com-

lete recanalization of the petrosal veins. A year after his initial presen-

ation, the patient is doing well, without any neurological deficit. 
. Discussion 

Pin site infection is regarded as a frequent complication of halo

rown vest orthosis [9-11] . This complication can be reduced by means

f proper pin site daily care. A clean cotton tip applicator or gauze with

emoval of any crusts that may form around the pins should be used for

ach individual pin site. Cleaning should be started with normal saline

nd then with Chlorhexidine solution. Finally, the pin site should be

rapped with normal-saline-soaked gauze for 10 to15 min and wiped

ry following the removal of the gauze [9 , 11] . Training for the care

ivers should be a necessary addendum in the undertaking of the Halo

rocedure in order to ensure the best overall outcome for the patient. 

With appearance of pus drainage at the pin site, an oral antibiotic

hould be administered blindly after a culture is taken, but it should be

ater switched to the most appropriate antibiotic. Simultaneously, the in-

olved pin should be promptly removed, but prior to removal, new pin

hould be inserted in a new anchoring site [9 , 11] . If pin site infection is

eglected, rare complications such as osteomyelitis of the cranium, the

pidural, subdural or brain abscesses may occur [12–18] . Septic CST

s a rare pathology that results from the spread of infection from the

ace, mouth, nose, teeth, paranasal sinuses, and ear via the valve-less

eins of the face to the ipsilateral cavernous sinus via the petrosal veins

1 , 8] . Clinically, septic CST presents with the sudden onset of headache,

rbital pain, fever, unilateral periorbital swelling, and possible conjunc-

ival swelling. Within a few days; chemosis, proptosis, ptosis, double

ision, dilated pupil may appear [1 , 2 , 4–8] . Rarely, the infection may

pread to the contralateral cavernous sinus [1 , 2 , 4–8 , 19–23] . 

In the majority of cases, the pathologic microorganism is Staphylo-

occus aureus followed by Streptococcus pneumoniae, Gram-negative

acilli, and anaerobes [1 , 2 , 4–8 , 19–26] . 
Fig. 3. (a) In brain MR venography, there is no longer 

any engorgement and enlargement of ophthalmic vein 

present. (b) MRI of the brain shows the enlargement of 

left petrosal vein, note heterogeneous features inside 

this vein indicating a partial resorption of the thrombus 

and its recanalization (black arrow head). 
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Fig. 4. Digital photograph 4 months after the 

onset, (a–d) demonstrates the recovery of prop- 

tosis and ptosis. Note that eye movements in all 

directions are normalized. 
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Magnetic resonance imaging (MRI) is not always conclusive in septic

ST [7 , 22 , 23] . However, an enlarged and dilated superior ophthalmic

ein, in magnetic resonance venogram (MRV) is an important feature

f CST which is indicative of the obstruction of the cavernous sinus

22 , 23] . 

With respect to the culture, an appropriate empirical antibiotic

hould be quickly administered and continued for at least three weeks

1 , 2 , 4–8 , 20] . Simultaneously, for the resolution of the thrombus; anti-

oagulant therapy should be initiated [19 , 21 , 24 , 26] . Both of these med-

cations should be switched to oral ones and continued for additional 6

eeks [19 , 21] . 

Even with modern treatment, the mortality rate is around 15%

20 , 25] However, with a delay in diagnosis and from diagnosis to treat-

ent; a mortality rate of 50% can be expected [1 , 2 , 4–8 , 22 , 25] . 

Recently, for those resistant to medical treatment, endovascular

hrombolysis and recanalization have been proposed [24] . 

. Conclusion 

Cavernous sinus thrombosis is a potentially fatal scenario that should

e added to the sequels of neglected halo pin site infection. Diagnosis of

eptic CST requires a high degree of clinical suspicion. Painful proptosis

fter an infection at the territory of the face is septic CST unless proven

therwise. Institution of timely and aggressive treatments is required to

revent permanent neurological disability. 
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