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Abstract
This is a review paper on management of orbital floor fractures. It includes tips regarding evaluation and diagnosis, 

treatment planning, intraoperative problem solving, and avoidance/management of complications.

Evaluation and Diagnosis: A young patient with a small fracture is most likely to have acute entrapment. Clinical signs 
concerning for orbital compartment syndrome include proptosis, a rock-hard globe, resistance to retropulsion, afferent pupillary 
defect, or loss of color vision. Surgeons should have a low threshold for an exam under anesthesia if the patient struggles to 
cooperate with an accurate exam in the emergency bay.

Treatment planning: Posterior and large fractures may be better accessed through a transantral approach, whereas smaller or 
more anterior fractures may be better accessed through transorbital approaches. Each transorbital approach has pros and cons, 
and choice depends on access needed and healing characteristics of the patient.

Intraoperative Problem Solving: Adding an additional approach to triangulate anatomy from multiple viewpoints, use of 
intraoperative imaging, and use of a high-quality headlight are all useful techniques.

Avoidance/Management of Complications:  Always check for the presence of vision in the operated eye immediately following 
surgery. Steroids improve post-operative course. Antibiotics covering sinonasal flora should be used intraoperatively and for 24 
hours following surgery. Combination orbital floor/medial wall fractures may have a higher risk of post-operative diplopia or 
gaze restriction. Prism corrective lenses and/or strabismus surgery may be indicated and appropriate referral to ophthalmology 
should be arranged.

Keywords: Entrapment; Headlight; Orbital compartment 
syndrome; Orbital floor fractures; Orbital trauma

Introduction
Orbital floor fractures are typically seen in patients who 

have sustained moderate intensity blunt trauma to the midface and 
may occur alone or in combination with other midface fractures. 
There has been considerable discussion over the past century 
about whether the pattern of the isolated orbital floor fracture is 
the result of linear force transmission known as the “buckling” 
theory or pressure transmission known as the “hydraulic” theory 
[1]. Nevertheless, the functional outcome is that the fracture of 
the orbital floor is thought to act as a pressure release valve, thus 
sparing the globe itself from injury after orbital impact.

The sequelae of orbital floor fractures themselves fall into 
two categories: functional and esthetic. Functional consequences 

most frequently include binocular diplopia, gaze restriction, or 
an oculocardiac bradycardic response [2-4]. The esthetic changes 
of the fractures themselves are typically related to globe or orbit 
position- enophthalmos or vertical dystopia, respectively.

Similarly, there can be both functional and esthetic 
complications of orbital surgery, and thus the decision to perform 
surgery should be based on sound analysis of the patient’s goals and 
the risk-benefit profile of the proposed intervention. Rarely, there 
can be severe vision loss after orbital surgery, but this is typically 
seen in patients with facial polytrauma or with fractures involving 
the orbital apex [5]. The more frequently encountered functional 
risks include incomplete resolution of diplopia, gaze restriction, or 
enophthalmos [6-8]. Changes to the eyelid from orbital approaches 
can have a combination of functional and esthetic sequelae, which 
we will discuss in more detail below.  Here we present a review 
paper based both on literature and the lead author’s experience in 
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managing orbital floor trauma. It includes tips regarding evaluation 
and diagnosis, treatment planning, intraoperative problem solving, 
and avoidance/management of complications.

Evaluation and Diagnosis 
Clinical History 

Consultants in orbital trauma may have backgrounds in 
oral and maxillofacial surgery, plastic and reconstructive surgery, 
otolaryngology, or ophthalmology. Most typically, calls will come 
from emergency departments or primary care physicians after 
an initial evaluation has been performed. It is rare in today that 
a patient with significant facial trauma does not have a CT scan 
prior to the consultant being called with a radiographic description 
of the injuries. The consultant should view the images him/herself, 
with particular attention to the coronal and sagittal slices of a thin-
cut (<1 mm) CT scan without contrast. Patients who have had an 
orbital fracture diagnosed on a less detailed exam of the brain or 
cervical spine should have dedicated imaging of the facial bones.

In the acute setting, the critical question to answer is 
whether a patient with orbital trauma has entrapment, as relief 
of the entrapped muscle within 1 day reduces the risk of long-
term diplopia [9,10]. While every patient should get a careful 
physical examination, some knowledge of the pre-test probability 
for entrapment is useful for the evaluating surgeon. The age of 
the patient and size of the fracture are to be considered. Muscular 
entrapment is more common in pediatric or adolescent patients than 
in older adults, and entrapment is more common in small fractures 
than in large ones [11]. The non-entrapped patient should be re-
evaluated after resolution of acute edema. The history question I 
find most useful in the adult patient for isolating diplopia on up 
gaze is whether the patient notices double vision checking the rear-
view mirror while driving.

Physical Examination 

While a standard trauma assessment and complete head and 
neck exam should be performed on every patient, the goal of this 
section is to highlight a few key nuances of the physical exam 
specific to orbital fractures.

Evaluation for Orbital Compartment Syndrome (OCS)

Most facial trauma surgeons are taught to be concerned 
for orbital compartment syndrome in the setting of retrobulbar 

hematoma. The absence of this radiographic finding should not 
lull the evaluating surgeon into a false sense of security, as edema 
alone can also cause OCS. Proptosis, a rock-hard globe, resistance 
to retropulsion, an Afferent Pupillary Defect (APD), or loss of color 
vision (loss of red vision is often the first sign) are all concerning 
physical exam findings for OCS.

Handheld tonometers are notoriously finicky. Clinicians 
should familiarize themselves with whatever device to which they 
have access, both with calibration and use of the instrument. Normal 
intraocular pressure is 10-21 mm Hg, and lateral canthotomy +/- 
inferior canthylosis if Intraocular Pressure (IOP) is greater than 
40 mm Hg or greater than 30 mm Hg with other cardinal physical 
exam findings concerning for OCS [12]. The swinging flashlight 
test is the correct way to assess the pupils for an APD. It has been 
described elsewhere in detail, but in short, if there is an afferent 
pupillary defect, the pupils will be larger while the light is shining 
on the affected eye [13-16].

Entrapment

Entrapment is a clinical diagnosis, not a radiographic one. 
The extraocular movement exam is one where subtle findings may 
reveal a need for urgent intervention. Eye movements should be 
evaluated slowly with the clinician’s finger equidistant between the 
examiner and the patient. The examiner should hold the extremes 
of gaze (characteristic H pattern as well as straight up and down) 
and watch for asymmetry and restriction. The inability of the 
affected eye to look in one or more directions (most commonly 
up) requires a trip to the operating room to release the entrapped 
muscle or periorbital tissue.

Periorbital edema can make the exam difficult. The swollen 
eyelid may prevent the patient from seeing in the extremes of gaze. 
Gentle retraction of the eyelid during extraocular movements can 
be helpful but is not successful in all cases, and the Desmarres lid 
retractor is the instrument of choice (shown in Figure 1). In cases 
with a very swollen eyelid but normal mental status, one can ask 
the patient to move the eyes behind the closed eyelid. The eye can 
be seen moving under the eyelid and restriction of movement can 
be reported by the patient sometimes more accurately than when 
the swollen eyelid is forced open. Diplopia without a clinically 
discernable gaze restriction does not necessarily mean the muscle 
is entrapped and should be evaluated in conjunction with the rest 
of the exam.
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Figure 1: The Desmarres eyelid retractor is the instrument of 
choice for retracting the swollen eyelid to examine the globe.

If the patient is not able to cooperate with an extraocular 
movement exam or the exam is inconclusive, forced duction may 
be utilized. This is classically taught by grasping the conjunctiva/
sclera with an Adson forceps and moving the eye to assess for any 
hang-ups [17]. The lead author typically uses topical anesthetic 
eye drops and two sterile cotton swabs to manipulate the eye.

In the patient who struggles to cooperate with an accurate 
exam in the emergency bay, have a low threshold for an exam 
under anesthesia if there is high enough clinical suspicion for 
entrapment.

Ophthalmology involvement

Different hospitals have different access to immediate 
ophthalmologic evaluation. Depending on the exact type of 
orbital injury, rates of concomitant ocular injury range from 2 
to 17% [18]. All patients with abnormal visual acuity should be 
evaluated by an ophthalmologist. Different surgeons have different 
preferences on whether someone with a normal ocular exam needs 
an ophthalmologic evaluation prior to surgery. We believes all 
patients undergoing non-emergent orbital surgery should at least 
be given the option to see an ophthalmologist for documentation 
of a baseline eye exam.

Imaging

The surgeon should evaluate the CT scan him/herself, not 

only to confirm or deny the findings stated by the radiologist, but 
also for planning the extent of surgical dissection. Comments on 
concern for entrapment in the radiology report can be distracting, 
and especially junior surgeons should be aware of the psychological 
challenge of “disagreeing” with the radiologist.

Radiographic signs concerning for OCS include guitar-pick 
shape at the posterior aspect of the globe or straightening of the 
optic nerve. Comparing the stretch angle between the affected and 
unaffected eyes and measuring the length from globe to orbital 
apex can help identify patients at risk for poor visual outcomes as 
well [19]. Cases of true entrapment with small greenstick trapdoor 
fractures may be entirely missed by the radiologist, especially if 
peri-orbital fat rather than a muscle is what is entrapped in the 
fracture. Bleeding into the maxillary sinus should heighten the 
reading physician’s awareness to look closely for orbital fractures.

Treatment Planning
Indications for surgery

Relief of an entrapped extraocular muscle or even periorbital 
fat should be done urgently, as involved tissue can undergo 
avascular necrosis. While persistent diplopia is an accepted 
indication for repair, we advocate letting acute edema resolve 
before deciding whether or not to operate. Often, enophthalmos 
may be more noticeable yet diplopia less so as swelling subsides. 
The lay public can identify as little as 2 mm of enophthalmos, but 
not all patients are bothered by this. Classically, we have used 50% 
of the orbital floor fractured as a predictor of who would develop 
noticeable enophthalmos, but outcomes are not worse in the non-
entrapped patient if one waits a few weeks to re-evaluate [20,21]. 
Either way, a patient who is not sure, if he/she wants surgery and 
is not entrapped should not be “talked into” surgery. Accurate pre-
operative photos, particularly from a submental vertex view and 
documentation of thorough discussion of risks and benefits are 
appropriate.

Surgical Approach

Approaches to the orbital floor can be broadly separated into 
transorbital and transantral approaches. Larger or more posterior 
orbital floor fractures are more easily treated through a transantral 
approach while smaller or more anterior fractures are better treated 
through transorbital approaches [22].

Transantral approaches are made through an intraoral 
maxillary vestibular incision and anterior maxillary osteotomy 
with or without the aid of an endoscope. We advocate for the use 
of a high-quality headlight no matter the approach. Whether using 
an endoscope or not, a large antrostomy window helps both for 
visualization and manipulation of the involved structures [23].

Placement of incision for transorbital approaches

Transorbital approaches may be transconjunctival or 
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transcutaneous. The transconjunctival approach may technically 
be done in a preseptal or retroseptal fashion, but for trauma 
surgery, the retroseptal variant is preferred due to its ease and 
low likelihood of disrupting the tarsal plate. Use of a lateral 
canthotomy widens the access but adds a visible scar. In addition, 
care must be taken to resuspend the lateral canthus accurately, 
which can be tricky and time consuming in some cases. Most 
straightforward reconstructions of orbital floors can be done 
through a transconjunctival incision alone. The incidence of 
entropion with this incision is 0.5-4% [24].

Transcutaneous approaches include subciliary and mid-lid/
subtarsal variants. The subciliary incision carries with it a high 
risk of uncorrectable ectropion and should not be used for trauma 
surgery [25]. The subtarsal/mid-lid approach provides excellent 
access but carries with it some risk of hypertrophic scarring. When 
the inferior orbital rim must be plated, access is easier with the 
mid-lid incision than the transconjunctival, although this can often 
be done through a maxillary vestibular incision as well. Lastly, 
patients with darker skin are more likely to have poor cosmetic 
outcomes with transcutaneous incisions than their lighter skinned 
counterparts [26]. Figure 2 shows an obvious mid-lid scar on a 
young man with Fitzpatrick Type 4 skin over four months after 
surgery. Figure 3 shows a nearly imperceptible lower eyelid scar 
on a woman with Fitzpatrick Type 1 skin just four weeks after 
surgery. Notably, her supraorbital/eyebrow scar from a traumatic 
laceration is quite obvious.

Figure 2: Four months after surgery, this patient with Fitzpatrick 
Type 4 skin still has an obvious scar from a subtarsal approach.

Figure 3: Four weeks after surgery, this patient with Fitzpatrick 
Type 1 skin has an almost imperceptible lower eyelid scar. Notably, 
her supraorbital/eyebrow scar from a traumatic laceration is quite 
obvious.

Intraoperative Problem Solving
Consider adding an additional approach

Adherence to the principles described above in the treatment 
planning section decreases the chance for intraoperative difficulty. 
Like most surgeries, improving access and visualization are often 
useful when struggling. If struggling with a transorbital approach, 
one can consider adding a transantral approach with introduction 
of an endoscope to help guide the reduction, or vice versa.

From a transorbital approach, it can be difficult to find the 
posterior ledge. One technique is to let the periosteal elevator fall 
into the sinus and find the posterior-superior corner of the sinus, 
then bring the instrument along the roof of the sinus until the 
fracture is encountered. Then slide onto the superior aspect of the 
bone, and the instrument should be on the posterior ledge of the 
fracture.

Choice of reconstructive material and style

Orbital floors are typically described as being reconstructed 
with titanium, porous polyethylene, combination of the two, or 
bone grafts typically from the calvarium. Routine use of calvarium 
should be abandoned, as the morbidity of a second surgical site 
and the inability to customize the contour of the material make it 
inferior to an alloplastic reconstruction. Most plating companies 
have anatomic pre-formed orbital plates. The surgeon should 
select the plate that requires the least amount of modification to 
cover the defect and minimizes the amount of further dissection 
needed to place the implant.

Although many surgeons have success with simply a guitar-
pick style sheet of porous polyethylene, we prefer a plate that 
can be fixated in some way, typically made from either titanium 
or titanium coated with porous polyethylene. Although rare, 
migration of an orbital floor plate can cause blindness, and there is 
minimal morbidity of adding screws to fixate the plate.

Use of Intraoperative Imaging

Intraoperative CT and/or navigation may be used, if 
available. These modalities can aid in intraoperative problem 
solving. More often, the image avoids the need for wondering 
overnight if the patient needs to return to the OR, and there is 
some evidence especially for novice orbital surgeons that image 
guidance can improve outcomes [27].

Closure

If using a transconjunctival approach, the wound will 
typically heal within a week whether it is closed with sutures or 
fibrin sealant, but there is some evidence the latter causes less 
post-operative discomfort [28]. Transcutaneous incisions should 
be closed in three layers: the periosteum with a 4-0 vicryl, the 
orbicularis oculi with a buried 5-0 monocryl, and a gentle skin 
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suture with 6-0 fast absorbing gut. The skin should already be 
approximated after the muscle closure, and the skin stitches should 
minimize pull on the eyelid.

There is no evidence to support the routine use of a Frost 
suspensory stitch, especially given that the subciliary incision 
should not be used for trauma [29]. However, a suspensory stitch 
may be useful if some of the lower eyelid has been avulsed in the 
injury. In the latter case, the Frost stitch may oppose the pull of the 
primary closure over the avulsed tissue [30]. Alternatively, well 
color matched skin grafts can be utilized to cover the defect.

Avoidance and management of complications 
Immediately after surgery, all patients should have an 

immediate post-op check in the recovery room to check that there 
is vision in the eye that has been operated on. Absence of vision 
should be followed by immediate take-back to the operating 
room for removal of the reconstructive material, as it may have 
been impinging upon the optic nerve or providing unacceptable 
pressure on the globe. This should be done in conjunction with a 
consultation to the ophthalmology service.

There is strong evidence that steroids should be given at the 
time of orbital surgery, as they lessen perioperative edema and 
pain and improve function [31,32]. Intraoperative broad spectrum 
antibiotics covering sinonasal flora (ampicillin-sulbactam or 
similar scope) should be used. Twenty-four hours of post-operative 
antibiotics are given by most surgeons. A randomized controlled 
trial found that a 1-day course is as effective in preventing infective 
complications as a 5-day regimen [33].

Patients with significant diplopia after orbital surgery may 
need additional strabismus surgery and/or corrective lenses with 
prisms. This possibility should be discussed with patients ahead 
of time, particularly in patients with combined orbital floor/medial 
wall fractures [6]. Referral to an ophthalmologist for management 
is indicated for persistent diplopia beyond a few weeks.

Conclusions
The goal of treatment of orbital floor fractures is to support 

the eye to look and move naturally. Subtleties of the position and 
size of the fracture as well as the age and goals of the patient help 
the treating surgeon recognize absolute indications and decide on 
relative indications for surgery. There are myriad choices in terms 
of approach, reconstructive material, and assistive instruments, 
each with its pros and cons. The one constant is that a high-quality 
headlight should always be used, as there is no other way for light 
and the surgeon’s eyes to focus on the same spot deep within the 
orbit. This paper guides the surgeon treating orbital floor fractures 
through some of the key decisions to consider in managing this 
pattern of injury. 
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