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Orbital floor fractures are a common result of blunt trauma to
the periorbital region.1 Presenting signs and symptoms include
periorbital edema and ecchymosis, enophthalmos, diplopia,
subconjunctival hemorrhage, and facial deformity.2 The highest
risk group is men aged between 20 and 40 years.3,4 Common
mechanisms of injury include motor vehicle collisions, physical
assault, and falls, with regional and demographic differences
influencing the prevalence of each mechanism.4

Management of orbital floor fractures has been the subject
of debate. Some authors have developed guidelines for
observation versus surgical repair based on the presence of
extraocular muscle entrapment, oculocardiac reflex, degree
of diplopia or enophthalmos, and size of fracture and
resulting defect.5 However, specific parameters for signs
and symptoms remain surgeon and institution dependent.6

The primary goals of surgical reconstruction of orbital floor
fractures are to restore orbital volume, reduce extraocular
muscle entrapment, and prevent long-term enophthalmos
and/or diplopia. If surgical reduction is indicated, orbital floor
is reconstructed with autologous bone grafts, resorbable
materials, or permanent implants.7 Newer alloplastic implant
materials (porous polyethylene and titanium) are used more
frequently due to their safety and availability.8 Knowledge of
different materials used in reconstruction is essential when
presented with implant-related complications. In this case
report, we present a delayed implant-related periorbital abscess
5 years after orbital floor reconstruction with silicone.

Case Report

A 35-year-old man presented in February 2012 with a 2-day
history of worsening left lower eyelid edema, erythema, and
pain. He had previously suffered a traumatic left orbital floor
fracture in 2005 for which he underwent surgical repair at an
outside hospital. The operative details of the repair were not
immediately available. The patient reported blurred vision in the
left eye, but denied diplopia. On examination, his left lower
eyelid was indurated, edematous, and erythematous (►Fig. 1).
Visual acuity and extraocular movements were grossly intact,
but proptosis and superior globe displacement was noted.

A CTsinus with contrast revealed a left-sided, rim-enhancing
1.9 � 0.9 cm mass consistent with an abscess just superior to
previous surgical hardware (►Fig. 2). Superior displacement of
the globe andmedial displacement of the inferior rectus muscle
were noted (►Fig. 2a). The patient was taken for a trans-
conjunctival approach to the orbital floor. Drainage of the
abscess revealed a mobile titanium screw. The floor implant
made of a silicone sheet was partially secured by an additional
retained screw (►Fig. 3). After drainage of the abscess cavity and
removal of all infected hardware, the capsule surrounding the
infected implant was gently debrided. The scar tissue from the
prior repair appeared to support the orbitalfloor andno implant
was replaced in the infected cavity.

Wound cultures revealed methicillin-sensitive Staphylo-
coccus aureus, which was treated with intravenous (IV)
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Abstract There is a lack of consensus regarding preferred implant materials for orbital floor
fracture reconstruction, leading to surgeon- and institution-dependent preferences. A
variety of implants are used for orbital floor fracture reconstruction, each with their own
complication profile. Knowledge of different implant materials is critical to identifying
complications when they present. We report a delayed periorbital abscess 5 years after
orbital floor reconstruction using a silicone implant.
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clindamycin and IV ceftriaxone. Periorbital edema, erythema,
and blurry vision resolved after a week of outpatient anti-
biotics. At 1-year follow-up, the patient reports no diplopia
and demonstrates no gross asymmetry of the orbital position.

Discussion

Surgeons managing orbital floor fractures should be aware of
the complication and risks of any material that they may
prefer for floor reconstruction. There is a lack of consensus
regarding the ideal material to be used.9 Prospective,
comparative studies in orbital floor fracture management
are lacking due to lack of consensus on indications, timing,
and materials to be used.6 These different treatment
paradigms create some controversy in orbital floor fracture
management and the potential for delayed complications
from materials such as silicone.

This report is consistent with and expands upon other
publications reporting delayed infections due to silicone implant
materials used on the orbital floor.10–14 Poor implant fixation, as
demonstrated by the loose screw, can be problematic with any
implant material. When orbital cellulitis or abscess is suspected,
the authors suggest obtaining a history of prior orbital surgery
(diagnosis, approach, and materials used). As seen in this case,
removal of an infected silicone implant may leave adequate scar
and implant capsule to obviate the need for revision orbitalfloor
reconstruction. Patients should be counseled to comply with
long-term follow-up focusing on orbital floor support, orbital
volumes, and diplopia.

Complications from orbital floor implants may be identi-
fied more readily if the surgeon is familiar with the historical
and current trends. Autologous grafts (e.g., calvarial bone or
ear cartilage grafts) are less often chosen due to potential
donor site morbidity.7,9,15 Allogenic materials such as lyoph-
ilized dura have the potential for disease transmission, while
demineralized bone has shown high resorption rates.9,15

There is an extensive list of implant options, but
fewer materials are commonly used in practice. Both
permanent (e.g., porous polyethylene, titanium) and resorb-
able (e.g., gel film, polydioxanone, poly L-lactide) materials
are named in a recent study of members of the Canadian
Society of Plastic Surgeons.8 High-density porous polyethyl-
ene and/or titanium implants (or a composite of both) were
preferred by 83% of surgeons. Only 5% preferred autologous
bone or cartilage grafts. Silicone implants were used by only
4%.8 A survey of oculoplastic surgeons from 14 countries in
the Asia-Pacific region similarly found that porous polyethyl-
ene was the most preferred implant material.16

Surgeons have chosen to transition to porous polyethylene
and titanium due to their readily availability, safety, and
efficacy.17,18 Vascular and tissue ingrowth into the pores
(average size: 150 µm) of porous polyethylene implants may
stabilize the implant and reduce infection rates.10,18 Titanium
mesh also has low infection rates and stability. A reported
downside for both of these materials is the potential for scar

Fig. 1 Preoperative exam demonstrating erythema and edema of the
left lower eyelid.

Fig. 2 Preoperative CT of face coronal sections with (a) soft-tissue
window demonstrating periorbital abscess associated with a radi-
opaque implant (arrowhead) on the orbital floor. (b) Bone window
demonstrates loose screw (arrow) within the abscess cavity.

Fig. 3 Intraoperative image of removed silicone sheet and titanium
screw.
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adherence to periorbital tissues, which has been theorized to
induce diplopia by limiting extraocular motion.17 In contrast,
silicone implants induce a fibrous capsule secondary to a foreign
body reaction, and are prone to cysts, abscess formation, and
extrusion due to contraction of the fibrous capsule.10,11

The first reported use of silicone implants for orbital floor
fracture repair was in 1963 by Lipshutz and Ardizone.12

Numerous reports of silicone implant complications have
led to a decline in its use. Morrison et al reported that 12%
(n ¼ 311) of silicone orbital implants required removal due to
infection, implant migration or extrusion, and persistent
edema.13 Similarly, Laxenaire et al expounded on thefindings
that lead to a 13.8% removal rate (n ¼ 137), reasons for which
included infection, implant migration, dacryocystitis, cutane-
ous fistulas, and persistent diplopia.14

Despite these findings, some reports describe success with
silicone implants. Prowse et al published a comparative
retrospective review of all orbital floor reconstructions
(n ¼ 81) at their hospital over a 12-year period.19 Among
patients with orbital floor fractures, those treated with
silicone implants, compared with those treated with non-
silicone materials, had fewer palpable implants, patient
complaints, and implant-related revision surgery.19 The
limitations of this study are striking, leading to weak gener-
alizability. The non-silicone comparative group did not
include porous polyethylene and include only four cases of
titaniummesh. Additionally, the mean follow-up in the study
was on average of 3.5 months, which would not identify the
delayed complications of silicone implants.20–25

Conclusion

Silicone implants used in orbital floor reconstruction can
cause infection, implant migration, and abscess. While expo-
sure of silicone implants to the maxillary sinus microbiome
may contribute to infectious complications, this theory is less
likely due tomost infections occurring in a delayed fashion. In
cases of orbital cellulitis or abscess, obtaining a history of
prior orbital reconstruction is critical in identifying implant-
related infection. Practitioners should be knowledgeable in
geographic patterns of the implant preferences for orbital
floor reconstruction. After removal of an infected implant,
additional reconstruction of the orbital floor may not be
necessary, but at least a year of follow-up is recommended.
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