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WHY IT MATTERS
Orbital compartment syndrome (OCS) is a vision threatening emergency that requires decisive and timely action in the form of lateral canthotomy and cantholysis.
Today’s case provides a description of a porcine task training model for lateral canthotomy and includes a simple simulation case to go along with it. This model was recently used for the @KelownaEM annual resident procedure day.
BACKGROUND
OCS is a rarely encountered clinical entity that arises after orbital trauma or as a complication of oculofacial surgery1. Its presence is suggested based on history and clinical examination which are often remarkable for recent orbital trauma or manipulation accompanied by decreased visual acuity, afferent pupillary defect, proptosis, and increased intra-ocular pressure 2. The bony architecture of the orbit creates an enclosed space in which increased pressure can rapidly begin to compress vital structures such as the optic nerve, which can lead to irreversible vision loss in the affected eye. 
Once the diagnosis of OCS is made, the decision to carry out a lateral canthotomy (LC) must be made expeditiously as permanent vision loss can occur within 90-120 minutes from symptom onset3. Though the LC is a simple and potentially vision saving procedure that is in the scope of practice of emergency medicine physicians, many will have had minimal experience carrying out the procedure in clinical practice. Numerous models have been developed to train physicians in the proper technique of LC; cadaveric models provide some of the highest fidelity models available for LC but their use is limited by cadaver availability and embalmed cadaver’s globes often lose their volume, making the model low fidelity4,5. Synthetic anatomical models are more readily available, but their cost and fidelity can vary substantially. Animal models provide a happy medium in terms of cost and fidelity. Recently the UBC EM Interior residency cohort trialed the use of porcine facial models as task trainers for simulated LCs.  
CASE SUMMARY
A 25 y/o M pitching in a Sunday baseball game is hit in the face by a line drive. He is brought to the ED by his friends complaining of decreased visual acuity to his right eye accompanied by significant right peri-orbital swelling. At triage his VA is OD 20/100 OS 20/25 but at the time of assessment VA OD is limited to detection of light and his pupil is fixed and dilated, extra-ocular movements are intact. The team should recognize the need for lateral canthotomy based on the history and physical exam findings (including IOP) and mobilize the appropriate resources for bed-side lateral canthotomy as well as the need for emergent ophthalmology consult.   
MATERIALS AND METHODS
Prior to carrying out the procedure in the simulation lab, learners were provided with educational resources outlining the indications for and methods of carrying out the LC. 
Recently butchered porcine heads were procured from a local processor. Each model allowed for two LC procedures to be carried out allowing for one learner to carry out bilateral LCs or for two learners to practice on the same model. To mimic the clinical findings of proptosis, chemosis, and increased intra-ocular pressure seen with retrobulbar hematoma/orbital compartment syndrome, 20mL of normal saline was instilled retro-orbitally with a 22G 1.5-inch needle via a medial approach. 
For the procedure itself each learner was provided with alcohol swabs for skin sterilization, a 10mL syringe with 27G needle for instillation of local anesthetic, a mosquito hemostat for crush hemostasis, forceps for tissue manipulation, and iris scissors for tissue dissection and cantholysis. 
Once the skin overlying the lateral orbit was cleaned a small volume of local anesthetic was instilled, after which the hemostat was applied to the lateral canthus for 30-60 seconds to achieve hemostasis. After sufficient time had elapsed the hemostat was released, and the iris scissors were used to cut along the path of compression through all layers of tissue down to the level of bone with care being taken to direct instruments laterally, toward the orbital rim and away from the globe to minimize the risk of iatrogenic globe injury. Forceps were then used to retract the lower eyelid and expose the inferior crus of the lateral canthal tendon at its position just inferior and posterior to the lateral canthal fold. The location of the tendon can be confirmed by palpation, with its characteristic band-like texture belying its location. Once located, the tendon was cut with the iris scissors to decompress the orbital compartment, again taking care to avoid injury to the globe. The superior crus can be similarly located via palpation and cut should the orbital compartment require additional decompression. 6,7
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Figure 1: Overview of the LC (Source: Prevention and Management of Orbital Hematoma by Ramakrishnan and Palmer, Otolaryngologic Clinics of North America, 2010)

DISCUSSION
Porcine facial models provided an excellent task trainer for LC in the simulation lab. Their orbital anatomy closely approximates that of humans and the instillation of 20mL saline into the retro-orbital space mimics the clinical presentation of OCS quite well. There are some limitations when it comes to the use of porcine facial models. The skin of the porcine model is significantly thicker than human skin and requires more force to dissect. Additionally, there are some fidelity shortcomings with the porcine model, the lack of pupillary reactivity makes it difficult to evaluate successful decompression and without active bleeding the LC site is much cleaner in the porcine model than can be expected in vivo. Despite these minor issues the porcine facial models proved to be outstanding task trainers. 
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