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Abstract The objective of our study is to report a rare

complication of halo pin insertion associated with an epi-

leptic seizure and brain abscess, and to discuss the

diagnostic and therapeutic approach to its management.

The treatment of unstable cervical spine injuries with a

halo vest is an established procedure. Complications of pin

penetration such as brain abscess and seizure are rare, and

need to be urgently treated. Intracranial abscess and seizure

associated with the use of the halo device is an unusual

complication, and only a few cases have been reported in

the literature. A 21-year-old male had a halo vest placed for

the management of an odontoid type II fracture, which he

sustained from a motor vehicle accident. Ten weeks after

halo ring placement he complained of headaches which

relieved by analgesics. After 2 weeks he was admitted at

the emergency unit in an unconscious condition after a

generalized tonic-clonic seizure. The halo pins were dis-

placed during the seizure and were removed at his

admission. No drainage was noted from the pin sites, and a

Philadelphia cervical collar was applied. A brain CT and

MRI revealed intracranial penetration of both posterior

pins and a brain abscess in the right parietal lobe. Com-

puted tomography of the cervical spine revealed stable

fusion of the odontoid fracture. Cultures from the pin sites

were negative; however, intravenous wide spectrum

antibiotic treatment was administered to the patient

immediately for 4 weeks followed by oral antibiotics for

additional 2 weeks. Anti-epileptic medication was also

started at his admission. The patient was discharged from

the hospital in 6 weeks without symptoms, continuing anti-

epileptic medication. On the follow-up visits he had fully

recovered without any neurologic sequelae. In conclusion,

complications of halo pin penetration are rare which need

immediate intervention. Any neurologic or infectious, local

or generalized, symptom need to be investigated urgently

with available imaging techniques and treated promptly.

Pin over-tightening may cause bone penetration and pos-

sible deep cranial infection with serious complications.
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Introduction

Odontoid fractures account for approximately 20% of all

cervical fractures and most of them are classified as type II

fractures according to Anderson and D’Alonzo classifica-

tion [1, 2, 4, 15]. The decision for operative or nonoperative

treatment is still controversial [11, 12].

The treatment of unstable cervical spine injuries with a

halo vest is an established procedure. The halo vest is

commonly used for conservative treatment of an unstable

cervical spine secondary to fractures, infections, neo-

plasms, inflammatory arthritis, and deformities [10, 17,

20].

Despite the advantages, application of a halo ring may

result in complications such as pin loosening, pin site

infection, pressure sores, dysphagia, and loss of reduction

[5, 6]. Intracranial abscess and seizure associated with the

use of the halo device is an unusual complication, and only

a few cases have been reported in the literature [3, 6, 7, 9,
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10, 13, 16, 18, 19, 22]. We present a case of a 21-year-old

man with a brain abscess associated with epileptic seizure,

after intracranial penetration of both posterior halo pins and

a review of the literature.

Case report

A 21-year-old man sustained an isolated odontoid fracture

after a motorbike accident, with no neurological deficits.

He was admitted at the orthopedic department and treated

with a halo vest, which was placed in situ to stabilize the

cervical spine. The patient was discharged from the hos-

pital 4 days after the application of the halo. The halo pins

were tightened and checked 24 h after the insertion and at

2-week intervals. In 2 weeks of halo placement patient

noted loosening of both posterior halo pins, which were

retightened with a usual wrench. No signs of local infec-

tion at the pin sites were identified during the follow-up

visits. The patient’s family was educated about the pin site

care.

After 10 weeks and in between the follow-up visits he

started suffering from periodic headaches which were

relieved by analgesics. The patient was not seen by a

doctor at this time and personally decided to start with

analgesics. After 2 weeks and just 3 days before the

arranged appointment for halo removal, the patient had a

generalized tonic-clonic seizure, with tongue bite accord-

ing to the statement of a general practitioner and was

admitted at the emergency unit of our hospital in an

unconscious condition. The halo pins were displaced dur-

ing the seizure and were removed at his admission, no

drainage was noted from the pin sites, and a Philadelphia

cervical collar was applied.

The patient gained consciousness half an hour later,

after receiving intravenous 20 mg diazepam, 500 mg

epanutin, and 4 mg midazolam.

The neurological examination revealed a slight confu-

sion with normal speech and orientation in time and place.

Mobility, sensitivity, and cerebellum tests were normal and

Babinsky reflex negative.

Immediate computed tomography (CT) of the brain

showed intracranial penetration of both posterior halo pins

at the parietal bones with a gap of the inner table. The right

penetration site was associated with a brain abscess and

surrounding cerebral edema (Figs. 1, 2). Cervical spine CT

revealed a stable fusion of the dens fracture. Magnetic

resonance imaging of the brain demonstrated a ring lesion

enhanced with gadolinium and surrounding cerebral edema

at the parietal lobe, diagnosed as brain abscess (Fig. 3).

The patient was non-febrile, and the cultures from the

pin sites were negative; however, intravenous wide spec-

trum antibiotic treatment consisted of vancomycin and

ceftriaxone was administered immediately to the patient for

4 weeks followed by oral antibiotics for additional

2 weeks. The patient was also given epanutin and midaz-

olam as anti-epileptic medication.

Ten days after his admittance to the hospital a bone scan

revealed edema and inflammation of soft tissues around the

penetration, with mild bone participation. After 3 weeks a

second MRI of the brain was performed and demonstrated

improvement with alleviation of the size of the abscess and

the surrounding edema (Fig. 4).

The patient was discharged from the hospital in 6 weeks

without symptoms, continuing anti-epileptic medication for

a period of 10 months. The patient was followed up

monthly for a year and had fully recovered without any

neurologic sequelae.

Discussion

Complications of halo fixation device use are reported in

detail by Garfin et al. In this comprehensive review of 179

Fig. 1 CT scan of the brain

showing intracranial penetration

of both posterior halo pins at the

parietal bones, with a gap of the

inner table
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patients they reported pin loosening in 36%, pin-site

infection in 20%, pin discomfort in 18%, cosmetically

disfiguring scars in 9%, nerve injuries in 2% and dural

penetration in 1% of patients. In the same study 25% of

180 pins inserted were loose at least once and one-third of

the loosed pins were associated with infection [5].

In a similar report of Glaser et al. [6], 14 of 245 patients

with a halo device had pin related complications.

Intracranial pin penetration is a rare complication after

halo pin insertion. It is usually associated with falls, over

tightening of the pins, prolonged halo use, poor patient

compliance, and improper pin placement [8].

Rizzolo et al. [17] reported the effect of torque appli-

cation to the halo pins and the risk of skull penetration,

concluding that halo pins must be inserted with a torque of

6 in./lb to minimize the risk of pin penetration and to allow

retightening if required. In a similar study, Vertullo et al.

[21] concluded that pin retightening at 24 h and at 1 week

after halo application is a safe procedure minimizing pin-

site complications.

Intracranial abscess is a serious and rare complication

that needs urgent investigation and treatment. A few cases

have been reported in the literature [3, 7, 9, 10, 13, 18, 19,

22]. It may result after penetration of the inner table of the

skull and is usually manifested with local or generalized

signs of infection, headache, seizure, psychosis, disorien-

tation, lethargy, and aphasia [3, 7, 10, 14, 18, 19]. In a

review of the literature Saeed et al. [19] reported 17 cases

of halo-associated brain abscess, including their own case.

Epileptic seizures are usually associated with brain

abscess; however, intracranial penetration has also been

reported to cause epileptic seizure with no infection [10,

18]. Nottmeier et al. [14] reported a delayed onset of epi-

leptic seizure due to scar tissue formation as a complication

of halo orthosis.

We report the case of a patient with bilateral posterior

pin penetration and brain abscess at the right parietal lobe

developed 3 months after halo brace application, who had

no signs of pin track infection or systemic symptoms

before the seizure.

We believe that in our case a few factors have affected

the outcome. Application of the halo brace in situ, in the

patient’s room, inappropriate skin sterilization and finally

over tightening of the screws, without the use of a special

torque wrench, 2 weeks after the halo vest application are

considered responsible for pin penetration and infection.

Fig. 2 The right penetration site was associated with a brain abscess

and surrounding cerebral edema

Fig. 3 MRI of the brain demonstrated a ring lesion with surrounding

cerebral edema at the parietal lobe, diagnosed as brain abscess

Fig. 4 MRI of the brain after three weeks of intravenous antibiotic

therapy, demonstrated improvement, with alleviation of the size of the

abscess and the surrounding edema
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Conclusion

Complications of halo pin penetration are rare and need

immediate intervention. Any neurologic or infectious, local

or generalized, symptom need to be investigated urgently

with available imaging techniques and treated promptly.

Pin over-tightening may cause bone penetration and pos-

sible deep cranial infection with serious complications. The

use of a special torque wrench is mandatory avoiding over-

tightening and pin penetration.

Application technique with routine pin retightening at

24 h and 1 week after halo application is a safe method that

minimizes the risk of halo pin penetration. Any patient

with severe headaches, eye pain, neurological changes,

systemic signs of infection, or seizure should be evaluated

for brain abscess.
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