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FIGURE 1. (A) Initial sagittal computed tomography (CT) showing isolated left
orbital floor fracture with fluid in maxillary sinus. (B) Subsequent sagittal CTscan
demonstrating the left orbital floor reconstruction with titanium-reinforced
porous polyethylene implant after secondary trauma. (C) Axial CT
demonstrating left medial orbital wall blowout fracture after secondary trauma.
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Abstract: A study of a 22-year-old male who was assaulted and
sustained a left orbital floor blowout fracture was presented in this
study. The orbital floor was repaired with a titanium-reinforced
porous polyethylene implant. Two years postoperatively, the patient
sustained repeated left orbital trauma. The orbital floor implant
remained stable while the medial wall blew out.
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he facial skeleton has evolved to protect the globe with adjacent
Tmaxillary, ethmoid, and frontal sinuses. The preferential frac-
ture of the orbital floor and medial orbital wall allows the sinuses to
effectively act as ‘‘crumple zones,’’ protecting against globe injury
or rupture. Typically, significant fractures of the orbital floor are
repaired with implants or bone grafts to restore orbital volume and
prevent enophthalmos, hypoglobus, or diplopia. Implants and bone
grafts are inherently more rigid than the native orbital bone, which
could jeopardize the well-designed protective blow-out mechanism
of the orbital walls. An orbital blow-out fracture is an increase in
orbital volume with orbital contents and bony orbital wall fragments
expanding into the surrounding sinuses, including the maxillary and
ethmoid sinuses.

We present a patient with recurrent trauma to the orbit after
orbital floor reconstruction with an implant. In this study, the orbital
floor implant remained intact while the medial orbital wall sus-
tained a blow-out fracture into the ethmoid sinuses. This suggests
that the medial orbital wall may be at higher risk of fracture after
orbital floor repair, while remaining an effective protective mecha-
nism against globe injury or rupture.

CLINICAL REPORT
A 22-year-year old male was assaulted and sustained facial trauma
around the orbit. Computed tomography (CT) scan demonstrated an
isolated left orbital floor blowout fracture (Fig. 1A). The patient
underwent repair two and a half weeks postinjury and the orbital
floor was reconstructed using a SynPOR (DePuy Synthes, Zuchwil,
Switzerland) porous polyethylene titanium-reinforced implant. The
implant was secured with a single 4-mm screw along the orbital rim.
Twenty-seven months after this repair, he sustained another assault
to the left orbit. He presented with periorbital swelling, photosen-
sitivity, and pain. Ophthalmologic examination demonstrated left
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traumatic iritis with subconjunctival hemorrhage and chemosis,
3 cm laceration superficial to the upper lateral orbital rim, and
periorbital edema. Visual acuity, pupils, vitreous, retina, and intra-
ocular pressures were all normal. The CT imaging revealed an intact
orbital floor reconstruction and a new medial orbital wall blow-out
fracture (Fig. 1C). He did not return for follow-up. One month later,
he again presented to the emergency department with nasal bone
fractures following another assault.

DISCUSSION
Orbital floor fractures account for nearly 3% of all emergency
department visits in the United States.1 Through the hydraulic
mechanism, as little as 2.08 J of force to the globe can be transferred
to the orbital floor, which acts as a crumple zone and blow-out to
prevent globe rupture.2,3 A CT scan accurately demonstrates the
size and location of orbital fractures. Treatment is largely dependent
on the severity of the blowout and the attendant risk of developing
enophthalmos, hypoglobus, or diplopia. Restriction in upward gaze,
which might be accompanied by pain, or bradycardia, may indicate
entrapment of the inferior rectus muscle or the adjacent septa,
mandating more urgent intervention to prevent fibrosis of the
inferior rectus and permanent diplopia. Given the frequency of
concurrent globe and optic nerve injury, a comprehensive ophthal-
mologic evaluation is recommended.4

If surgery is indicated, various materials can be used to recon-
struct the floor, including bone grafts, titanium, porous polyethyl-
ene, or titanium-reinforced porous polyethylene. All these materials
are more rigid than the native orbital floor bone.5–9 For example,
polydioxanone foil and collagen membranes both have a puncture
force of 5 and 1.6 N, respectively. The same study found that the
orbital floor could only withstand 0.12 N.

As seen in Figure 1C, these materials can resist fracture or
displacement in the event of repeat orbital trauma. While the
reconstructed orbital floor remains intact, it no longer effectively
acts as a crumple zone to protect the globe from rupture.10,11

Nevertheless, from this report we can see that the force of repeat
orbital trauma in the setting of a repaired orbital floor is transmitted
to the medial orbital wall, resulting in a medial wall blow-out
fracture. This suggests that the medial orbital wall serves as an
effective reserve crumple zone and protective mechanism for
orbital trauma following orbital floor repair with implant. In
patients with repeat orbital trauma, the medial wall should be
carefully evaluated.12 Indications for surgery concerning an iso-
lated medial wall fracture include clinically significant enophthal-
mos, entrapment of the medial recuts muscle and bradycardia with
attempted eye movement. The transcaruncular medial orbitotomy
approach of the medial wall is favored and has replaced the more
traditional percutaneous frontoethmoidal approach. If surgery is
not indicated, patients should be followed to see if clinically
significant enophthalmos develops. No other intervention is
required otherwise.13
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CONCLUSION
Orbital floor reconstruction is the standard of care for large orbital
floor fractures.5 An orbital floor fracture properly repaired with an
implant remains intact despite the forces of repeated trauma and
appears to change the dynamics of the orbit as it no longer serves as
a crumple zone into the adjacent maxillary sinus. The medial orbital
wall and ethmoid sinuses then act as an effective reserve crumple
zone and pressure outlet in the setting of repeat trauma. In patients
with repeat facial trauma after orbital floor repair, the medial orbital
wall should be scrutinized for fracture.
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