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ABSTRACT

Objectives: 1. Case report of foreign body and associated orbitoethmoid and
skull base mucocele following orbital blowout fracture repair. 2. Literature review of
orbital fracture repair complications and endoscopic removal of paranasal sinus and
anterior skull base foreign body. Design: Case report and literature review. Setting:
Tertiary-care academic otolaryngology practice. Results: Foreign body involvement of
the orbit, paranasal sinuses, and skull base are relatively rare entities. In contrast,
orbital blowout fractures are relatively common facial fractures. We report skull base
involvement of a previously placed orbital floor implant complicated by mucocele
formation and exophthalmos. Successful endoscopic removal and decompression of
foreign body and associated mucocele were accomplished. Review of orbital floor
fracture repair complications and paranasal sinus and skull base foreign body endo-
scopic removal were also performed. Conclusions: Transnasal endoscopic removal of
complicated foreign bodies involving the orbit, paranasal sinuses, and anterior skull
base can be successfully accomplished given appropriate patient selection and careful
technique.
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Orbital blowout fractures are relatively

common sequelae of midfacial trauma. Consider-

able variation exists in the literature regarding the

indications for operative exploration, reduction, and

fixation as well as the optimal techniques and im-

plant materials used for these fractures. Multiple

studies have reported complications with enoph-

thalmos, with infection and visual disturbance

among the more commonly reported complications.

Plate migration and cyst and mucocele formation

have also previously been reported.1–8

Foreign bodies involving the paranasal sinuses

and skull base are rare, with the majority of these

being posttraumatic in nature.9 We report the first

1Department of Otolaryngology–Head and Neck Surgery,
LSUHSC–New Orleans, New Orleans, Louisiana.

Address for correspondence and reprint requests: Colin D. Pero,
M.D., Fellow, Department of Otolaryngology, Head and Neck
Surgery, VIC; 1855 West Taylor St., MC 648, Chicago IL 60611
(e-mail: colinpero@yahoo.com).

Skull Base 2008;18:417–422. Copyright # 2008 by Thieme
Medical Publishers, Inc., 333 Seventh Avenue, New York, NY
10001, USA. Tel: +1(212) 584-4662.

Received: May 11, 2008. Accepted: May 13, 2008. Published
online: October 11, 2008.
DOI 10.1055/s-0028-1087223. ISSN 1531-5010.

417



case of migration of a previously placed orbital floor

plate resulting in an anterior skull base and orbital

mucocele. We also review orbital blowout fracture

repair complications and previous reports of para-

nasal sinus and anterior skull base foreign bodies.

METHODS

Our case report is followed by a literature review

using PubMed with a combination of the terms:

‘‘orbit blowout fracture, complications, Silastic

(Dow Corning, Midland, MI), removal, trans-

nasal,’’ ‘‘orbit foreign body, transnasal, anterior

cranial fossa, skull base, cribriform’’ with limits to

English language. A total of 34 articles were iden-

tified for further review.

CASE REPORT

A 40-year-old male with a history of previous right

orbital fracture repaired at an outside facility

10 years prior to his presentation complained of

recent onset of episodic severe pain, swelling and

erythema of his right eye, and periorbital area with

concurrent diplopia with each episode. Addition-

ally, he reported decreased right cheek sensation

with each episode. Previous oral and intravenous

antibiotic treatment yielded a good response for a

presumed diagnosis of ethmoid sinusitis and peri-

orbital cellulitis. His past medical history was sig-

nificant for a stable asymptomatic pituitary

adenoma being managed medically and a previous

endoscopic sinus surgery performed 6 years prior.

On physical examination he was noted to

have diplopia worst in the superior and right lateral

visual fields, along with minimal (1 to 2 mm)

proptosis of the right eye. His extraocular move-

ments superior and laterally were mildly restricted

on the right. Visual acuity was 20/20 in both eyes,

and the remainder of his physical exam was

significant only for minimal hypesthesia in the

distribution of the right infraorbital nerve. Flexible

nasopharyngeal endoscopy was performed, which

revealed only fullness in the right middle meatus

and lateral nasal wall without any mucosal disease

or evidence of sinusitis.

Magnetic resonance imaging (MRI) and

computed tomography (CT) scans of the head and

sinuses (Figs. 1 and 2) were obtained, which re-

vealed significant accumulation of a hypodense

material in the right anterior ethmoid sinus and

orbit to the root of the middle turbinate. A linear

Figure 1 Axial computed tomography without contrast

showing intraorbital fluid collection lateral to foreign body.

Figure 2 Coronal computed tomography without con-

trast showing foreign body involvement of anterior skull

base with ethmoid and orbital mucocele.
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foreign body was noted to be impinging upon the

cribriform plate without evidence of intracranial

involvement and appeared to be causing the ob-

struction in this area. Due to concern for the risk of

continued expansion and possible spread of infec-

tion intraorbitally and intracranially, the decision

was made to take the patient for a transnasal endo-

scopic decompression of the mucocele with removal

of the foreign body. The patient also consented for

the endoscopic repair of any skull base defect if

deemed necessary intraoperatively.

We performed a stereotactic navigation-

assisted transnasal endoscopic approach and noted

the patient to have a distinct erythematous bulge

centered on the middle meatus and lateral nasal wall

(Fig. 3). Upon incising the area of the ethmoid

bulla, we encountered immediate copious mucopur-

ulent secretions surrounding a thin membrane blu-

ish-gray in color in which was embedded a Silastic

implant (Fig. 4). Careful dissection of the implant

was carried medially into the orbit and toward the

skull base. There was apparent erosion of the root of

the middle turbinate with impingement upon the

cribriform plate noted, and the implant was care-

fully dissected free. There was no sign of cerebro-

spinal fluid leak. A dissecting hook and straight

Blakesly forceps were used to deliver the implant

from the orbit and cranial base through the nasal

cavity (Fig. 5). It measured 3� 4 cm. A consider-

able amount of fluid the color of motor oil was

mixed with the previously seen mucopurulent ma-

terial in this area. This was suctioned free from

behind the implant and the diseased mucosa of the

medial orbital wall and floor were then removed to

the point of healthy appearing bone. Thorough

external evaluation revealed no significant enoph-

thalmos despite the concern due to unopposed

orbital prolapse medially. Due to no apparent cos-

metically significant enophthalmos or significant

dystopia, the decision was made not to reconstruct

the medial orbital wall. Copious irrigation of the

cavity with antibiotic impregnated saline was then

performed followed by a complete ethmoidectomy

and revision of his maxillary antrostomy to aid

future irrigations of the area.

Postoperatively, the patient has done well

with restoration of globe symmetry without

Figure 3 Endoscopic transethmoid approach to orbit;

middle turbinate is to right of figure.

Figure 4 Foreign body (Silastic) revealed in ethmoid

sinus.

Figure 5 Implant removed.
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enophthalmos. His visual acuity remains consis-

tent with his preoperative levels, and he has had no

further infectious complications through the first

6 months postoperatively.

DISCUSSION

Orbital floor ‘‘blowout’’ fractures are relatively com-

mon sequelae of midfacial trauma. There is consid-

erable debate regarding the indications, technique,

and optimal implant material employed to best

manage these injuries. Most authors agree upon

the repair of any injury resulting in significant

enophthalmos, persistent diplopia, herniation, or

entrapment of the extraocular musculature.10 The

repair methods commonly employ autologous or

alloplastic materials with each choice having relative

benefits over the others. Choices of implant materi-

als have included autogenous bone (including cal-

varium, iliac crest, rib cartilage), titanium, porous

polyethylene (Medpor, Porex Technologies,

Fairburn, GA), silicone (Silastic, Dow Corning,

Midland, MI), polyamide mesh (Supramid, S.

Jackson, Inc., Alexandria, VA), gelatin film

(Gelfilm, Pfizer, New York, NY), Marlex mesh

(Marlex mesh, Chevron Phillips Chemical, The

Woodlands, TX) hydroxyapatite, polyglactin910/

polydiaxanone (Ethisorb, Codman, Raynham,

MA), and Teflon, (DuPont, Wilmington, DE)

among others.1,8,11 Repair using autogenous mate-

rials carries the disadvantages of donor site morbid-

ity, prolonged operative time, and poorly

predictable resorption rates.1 Recently, alloplastic

implants have been widely accepted as the treatment

of choice for repair. Improved pliability, porous

architecture allowing fibrous ingrowth, ready avail-

ability of implant material, and low complication

rates are cited by proponents of various materials.

Rates of postoperative sequelae vary widely among

reports, from 3 to 83%, with considerable difficulty

noted in accurately establishing their true incidence.

Determination of complication rates is difficult due

to the fact that some reported ‘‘complications’’ could

be attributed to the injury itself, and many late

complications are not reported due to patients being

lost to follow-up.1,4–6,11–13 Generally accepted

complication rates range from 7 to 17% with vari-

ability noted among various materials used.5,13,14

Infection rates range from 0.4 to 7%.10,14

Reported complications from orbital fracture

repair include enophthalmos, visual disturbance,

numbness, ectropion, dystopia, extrusion or migra-

tion of implant, hemorrhage, cyst and mucocele

formation, orbital infection, dacryocystitis, fistula

formation, proptosis, cold intolerance, pain, and

palpable hardware requiring removal.1–4,7,14,15 Sev-

eral of these complications, including extrusion,

migration, cyst, and hemorrhage, have been attrib-

uted directly to the implant itself.2,3,5,10,16 The

majority of complications occur within weeks to

months, although delayed infection, extrusion, and

cyst or mucocele formation have been well docu-

mented. Jordan et al reported on the largest series of

complications related to alloplastic implants in orbi-

tal fracture repair. Fistula formation, implant migra-

tion, infection, motility restriction, globe elevation

(hyperophthalmia), cyst formation, hemorrhage

with sudden proptosis, and optic nerve trauma were

found in their series of 17 patients.8 Timing of

complications postoperatively ranged from 2 weeks

to 10 years. Failure to fixate the implant and fracture

mobility have been noted to be contributory to the

likelihood of complication occurrence.4,8

Mucocele and cyst formation following mid-

face fracture and alloplastic implantation have been

previously reported, although they are not com-

monly found in many of the larger series.2,3,7,16–19

Cyst formation with respiratory and squamous

epithelium have both been described. Respiratory

epithelial-lined cysts have been described following

orbital fracture repair and are thought to arise from

the traumatic implantation of respiratory epithe-

lium into the orbit. These are most commonly

described in combination with mucocele formation.

When isolated, they have been described to be filled

with an oily-brown fluid, as seen in our patient’s

case.2,3 Cyst formation following Gelfilm resorp-

tion has also been reported.8,17 Migration of the
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implant has also been well described. Involvement

of the anterior skull base with cerebrospinal fluid

leak following migration of a silicone implant was

previously described only once in our review of the

literature.20

Foreign body involvement of the orbit, para-

nasal sinuses, and skull base is a relatively rare

entity, with up to 70% of cases being posttraumatic

in nature.9,21 The indications and techniques for

removal must be individualized and are dictated by

the mechanism of injury and location of the ob-

ject.9,21–23 The endoscopic transnasal approach to

the orbit has been supported for multiple indica-

tions, including removal of an orbital foreign

body.9,12,23–26 Initial open or combined approaches

are typically reserved for completely intracranial

foreign bodies or those complicated by risk of severe

hemorrhage.26 Dodson et al have previously de-

scribed the endoscopic retrieval of a completely

intracranial foreign body.27

Our case represents a previously unreported

complication of orbital fracture repair resulting in

implant migration with mucocele involvement of

the anterior skull base and orbit. Notably, there was

no evidence of fixation of the implant noted during

surgical removal, a factor thought to contribute to

implant complication rates. Complications related

to silicone itself are well documented in the liter-

ature. Increased rates of infection, migration, and

rejection leading to extrusion have been docu-

mented.5,16 Fibrous capsule formation around the

implant is thought to stabilize the implant in place

without true integration into the surrounding tis-

sues. The presence of the bluish-gray membrane

seen in our patient is suggestive of capsule forma-

tion consistent with previous reports. Specific his-

tological examination was not performed in this

case, so this is a presumptive finding only. Cyst

formation around the implant has been theorized to

occur secondary to hemorrhage into the capsule.3,19

These silicone-specific reactions typically occur late,

as much as 25 years postoperatively.28 The avascular

plane surrounding the implant is also thought to

contribute to greater risk of bacterial infection.14,17

Previous studies have shown Staphylococcus aureus

and Escherichia coli to have a preferential ability to

bind to the silicone polymer as well.16 Additionally,

the chronic exposure to a contaminated field is

thought to contribute to the potential for future

infection when used to bridge a defect from the

orbit to the exposed maxillary sinus.10 The removal

rate for complications after the use of silicone

orbital implants was 13.2% in a large series by

Morrison et al.5 They questioned the routine use

of silicone as an orbital implant given this compli-

cation rate but acknowledged further comparison

studies with other alloplastic and autogenous ma-

terials were required to better define its role.

CONCLUSIONS

Orbital fracture repair complications occurring as

late sequelae are well documented throughout the

literature. Proptosis and visual changes occurring in

patients with previous orbital blowout repair must

be carefully evaluated clinically and radiographically

with suspicion for a late complication of previous

repair. Further long-term studies are needed to

delineate the relative risk-to-benefit ratio of each

alloplastic implant given the occurrence of late

complications. Paranasal sinus and anterior skull

base foreign bodies are extremely rare in the absence

of trauma. Their removal is dictated by the nature of

injury and location of the object. We feel that in

selected cases, the removal of orbital and anterior

skull base foreign bodies can be successfully

achieved via an endoscopic approach.
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