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, Abstract—Background: Orbital compartment syndrome is a sight-threatening emergency. Vision may be preserved when timely intervention is performed. Objective: To
present a case of orbital compartment syndrome caused by
traumatic retrobulbar hemorrhage and the procedure of
lateral canthotomy and cantholysis, reviewed with photographic illustration. Discussion: Lateral canthotomy and
cantholysis are readily performed at the bedside with simple
instruments. The procedure may prevent irreversible blindness in cases of acute orbital compartment syndrome. Conclusions: Emergency physicians should be familiar with
lateral canthotomy and cantholysis in the management of
orbital compartment syndrome to minimize the chance of
irreversible visual loss. Ó 2014 Elsevier Inc.

intervention is ideal, often, emergency physicians will
not have access to an ophthalmologist in the timeframe
required to treat OCS arising from traumatic retrobulbar
hemorrhage.
Lateral canthotomy and cantholysis (LCC) is a simple
procedure, which, when performed expeditiously, can be
vision saving (1–5). A case report is presented, followed
by a review of the relevant anatomy, pathophysiology,
technique, and potential complications of the procedure.
CASE REPORT
A 45-year-old man presented to the Emergency Department (ED) after being assaulted with a blunt object. He
sustained multiple facial injuries, including a severe eye
injury. He complained of decreased visual acuity and
severe pain in the right eye. A grade IV (100%) hyphema
and 360 subconjunctival hemorrhage were noted,
together with proptosis and restricted extraocular movements (Figure 1).
As part of initial trauma management, an unenhanced
computed tomography scan of the head was obtained,
which demonstrated retrobulbar hemorrhage on the right
side without evidence of globe rupture. Visual acuity
testing revealed no light perception in the affected eye,
and intraocular pressure (IOP) was measured to be 79
mm Hg. Ophthalmology was emergently consulted, but
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INTRODUCTION
Facial and ocular trauma can result in retrobulbar hemorrhage, which can cause rapid vision loss that can be
permanent if not aggressively managed. Significant hemorrhage in an enclosed orbital space may result in an
orbital compartment syndrome (OCS). Resultant retinal
ischemia produces rapid and irreversible visual loss.
Although emergent ophthalmologic consultation and
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Figure 2. The fibrous tarsal plates, joining medially and laterally to form the canthal tendons, also known as palpebral
ligaments (arrow, inferior crus of lateral canthal tendon;
arrowhead, superior crus). Reproduced from Gray’s Anatomy, public domain.

Figure 1. Gross appearance of the patient’s eye after blunt
trauma. There is marked soft tissue swelling, 100% (grade
IV) hyphema, and 360 subconjunctival hemorrhage.

the physician was nearly 2 h away. The decision was
made to proceed with emergent LCC.
After LCC, the patient’s pain immediately improved
and IOP decreased to 35 mm Hg. His ocular injuries
were managed as an inpatient by Ophthalmology, and
at time of discharge, he had regained a visual acuity of
20/40 in the affected eye.
DISCUSSION
Anatomy of the Relevant Orbital Structures
The articular edges of the eyelids form the palpebral
fissure (the natural shape of the open eyelids). The canthi
are the anatomic junctions of the upper and lower lids at
the medial and lateral extremes of the palpebral fissure.
Subcutaneously, the structure of each lid is formed by
the tarsal plates, dense fibrous bands that run from medial
bony orbit to lateral bony orbit (Figure 2). Posteriorly,
each tarsus is attached to the conjunctiva. Together, the
globe, the tarsal plates, and their insertions (fascial septae) form the anterior anatomic border of the orbit. The
orbit is bounded posteriorly and on all sides by the
bony skull (6). The volume of a normal adult orbit is
approximately 30 mL (7).

Laterally, the superior and inferior tarsal plates join
to form the lateral canthal tendon, which inserts
just posterior to the rim of the bony orbit at Whitnall’s tubercle. This canthal tendon is distinct from
the fascial orbital septum, which is located more
superficially (8).
Arterial circulation to the eye is via the ophthalmic
artery and its branches, which arises from the internal
carotid. Venous drainage is into the ophthalmic veins,
which merge and join the cavernous sinus, the pterygoid
plexus, and the facial vein (9).
Pathophysiology of Orbital Compartment Syndrome
Normal intraorbital pressure is 3–6 mm Hg (10,11).
Normal intraocular pressure is 10–20 mm Hg (12). Blunt
trauma to the face or globe can cause bleeding in the
retrobulbar space, which quickly causes an increase in
retrobulbar pressure due to the lack of distensibility of
the surrounding structures. Retinal ischemia results, and
vision loss can be permanent after as little as 60–100
min of ischemia (13). Arterial blood flow has been
demonstrated to cease at tissue pressures significantly
lower than diastolic blood pressure (14,15). When the
vasa nervorum are affected by increased intraorbital
pressure, optic nerve ischemia will result. When the
central retinal artery is affected by increased intraocular
pressure, retinal ischemia will result. The orbit lacks
lymphatic drainage, so the only drainage is via the
compressible ophthalmic veins (7). As little as 7 mL of
fluid experimentally injected into the orbit can produce
persistent retinal changes (16).
Although trauma is the most common etiology of
acute OCS among ED patients, other causes may include
orbital cellulitis/abscess, tumor, spontaneous hemorrhage, massive fluid resuscitation, or prolonged hypoxemia (7,17).

Lateral Canthotomy

Figure 3. Normal anatomy of the lateral canthus. With forceps distracting the lower lid, the reflection of the conjunctiva is visible.

Indications for Emergent Lateral Canthotomy and
Cantholysis
Emergent LCC is indicated when retrobulbar hemorrhage
is accompanied by symptoms including proptosis,
elevated IOP, decreased visual acuity, an afferent pupillary defect (Marcus-Gunn pupil), or restricted extraocular
movements. Due to the risk of rapidly progressive and
irreversible vision loss, OCS is a clinical diagnosis, and
treatment should not be delayed by imaging or other
diagnostics (7). When IOP measurement is available, a
value of 40 mm Hg is typically considered the threshold
above which emergent intervention is indicated (18). In
patients with periorbital injury who are unconscious or
unable to participate with physical examination, an IOP
> 40 mm Hg is sufficient indication to perform LCC
(19). Globe rupture (suggested by enophthalmos rather
than proptosis) is a contraindication to bedside decompression.

Figure 4. Injection of local anesthetic into the skin of the
lateral canthus. Note the orientation of the needle away
from the globe. Less than 1 cc of anesthetic is necessary,
as the anatomic structures are small and potentially distorted
by excessive fluid infiltration.
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Figure 5. Application of a hemostat to the skin of the lateral
canthus. This isolates and crushes the skin, resulting in a
relative devascularization of the area to be incised. This
step is more important in cases where greater swelling and
tissue distortion is present due to the inciting injury.

Technique
Because of its superficial location and the relative distance of its inferior crus from other anatomic structures
(such as the lacrimal apparatus), the lateral canthal
tendon is the preferred anatomic target for emergent
bedside orbital decompression. Division of the inferior
crus of the lateral canthal tendon separates the inferior
tarsal plate from the lateral bony orbit. The lower lid becomes lax and allows anterior-inferior displacement of
the globe from its normal position, thereby increasing
the volume of the orbit and relieving the pressure therein.
The area around the lateral canthus is cleaned using
irrigation with normal saline and draped (20). True sterile
prep is often impractical due to time pressure and the
dirty nature of most wounds, but the skin may be cleaned
with chlorhexidine or a similar solution while avoiding
chemical injury to the globe. The initial landmarks are
carefully identified (Figure 3).

Figure 6. After application of the hemostat, the canthal skin
is crushed and the landmark for canthotomy is highlighted
(arrow).
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Figure 7. Scissors are inserted carefully along the internal
aspect of the lateral canthus, with the points being directed
away from the globe. In this position, the skin and conjunctiva
of the lateral canthus can be divided while minimizing the risk
of iatrogenic globe injury. The incision should extend to the
rim of the bony orbit.
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Figure 9. With distraction of the lower lid, the inferior crus of
the canthal tendon is isolated (arrow). Again, great care is
taken to direct the point of the scissors away from the globe.

The skin of the lateral canthus is infiltrated with a
small amount (1–2 mL) of 1% lidocaine with 1:100,000
epinephrine (Figure 4).
Next, a hemostat is applied to the canthus for 30 to 60 s
to crush and devascularize the skin (Figures 5 and 6).
Sterile scissors are used to incise the canthus (canthotomy). The incision is approximately 1 cm long and is
directed toward the lateral bony orbital rim (Figure 7).
This will divide the skin, fascial septum, orbicularis oculi
muscle, and conjunctiva (Figure 8). Care is taken to direct
the instrument laterally and superficially to avoid iatrogenic globe injury. Swelling may be extreme, and undue
haste can compound the patient’s injuries.
The canthotomy itself is not therapeutic; it only serves
to expose the canthal tendon, which must be divided to
release the retrobulbar pressure. When the canthotomy
exposes the orbital rim, palpation identifies the lateral

canthal tendon near its insertion. A metal instrument
may aid in identification of the superior crus and inferior
crus, especially if visual landmarks are distorted. Inferior
retraction of the lower lid by an assistant can facilitate the
procedure.
The second step uses sharp scissors to divide the inferior crus of the lateral canthal tendon. The instrument is
directed inferiorly and laterally, away from the globe.
This incision is approximately 1 cm long, toward the
inferolateral orbital rim (Figure 9). Upon division of the
tendon, the globe and lower lid will displace anteriorly
and inferiorly (Figure 10).
Invoking the mnemonic ‘‘one is the number’’ may be
helpful when performing this uncommon but important
procedure: use about 1 cc of 1% lidocaine with epinephrine to infiltrate; use the hemostats for about 1 min to
devitalize the skin at the lateral canthus before making
a 1-cm incision (the lateral canthotomy) to expose the
one structure you want to incise first, again with a 1-cm

Figure 8. After lateral canthotomy, the skin and conjunctiva
are divided, revealing orbital fat (arrowhead). At this stage,
no significant increase in the laxity of the eyelid will be
achieved, but the canthal tendon can be identified (arrow).

Figure 10. After cantholysis. Now the lateral attachment of
the lower eyelid is divided (arrows, cut edges). The fibrous
tarsal plate within the eyelid, which forms the anterior border
of the orbit, can be mobilized. This is the step that increases
the volume of the orbit and thereby decreases its pressure.

Lateral Canthotomy

Figure 11. If further intervention is required, the superior crus
of the canthal tendon may be isolated and divided in the same
manner as the inferior crus.

incision: the inferior crus of the lateral canthal tendon
(the inferior cantholysis).
At this point, the operator should reassess the patient.
Rapid improvement in symptoms should occur, and IOP
should decrease as well. The goals of the procedure are
a return of visual acuity and an IOP < 40 mm Hg. Physical
findings such as proptosis and extraocular motions will be
less reliable after a successful LCC. The afferent pupillary defect, however, should resolve as circulation returns
to the optic nerve and retina.
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If release of the retrobulbar pressure is deemed incomplete, whether by lack of symptom improvement or by
elevated repeat IOP measurement, the operator should
confirm the adequacy of the superficial dissection
and inferior cantholysis. The inferior crus may again
be approached. Or, if complete inferior cantholysis is
assured, division of the superior crus of the lateral canthal
tendon should proceed.
When dividing the superior crus, the instrument is
directed superiorly and laterally, again away from the
globe and toward the bony orbital rim (Figure 11).
Successful division of the superior crus should allow
laxity of both eyelids and even greater mobility of the
globe (Figure 12). Extra care should be taken when
dividing the superior crus, as it lies in close proximity
to the lacrimal gland.
Pitfalls and Complications
The most common pitfalls for inexperienced operators
are failure to fully expose the canthal tendon and failure
to fully divide it. As long as the instruments are directed
toward the orbital rim, tangential to the globe surface,
accidental injury to extraocular muscles or other major
structures is unlikely. Incomplete canthal release, however, serves no therapeutic purpose.

Figure 12. After canthotomy, inferior cantholysis, and superior cantholysis (arrow, cut edge of superior crus). Both eyelids are
disconnected from their lateral attachments to the bony orbit, and the maximum decompression of the orbit is achieved.
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The principal anticipated immediate complication of
emergent canthotomy and cantholysis is iatrogenic globe
injury. Since portions of the procedure are performed
blindly, care must be taken to direct all instruments laterally, toward the orbital edge.
Delayed complications, such as infection, functional
impairment, and cosmetic deformity, are all effectively
managed after the acute sight-threatening emergency
has been resolved. Spontaneous healing is the norm,
and delayed surgical repair of the canthotomy is not indicated or performed. Emergent ophthalmologic consultation should occur, even if the procedure is performed by
the emergency physician. There exists an inherent
trade-off between the risks and benefits of any emergent
procedure; in this case, prevention of irreversible visual
loss is considered to take priority over the potential complications of LCC.
CONCLUSION
Retrobulbar hemorrhage can cause orbital compartment
syndrome, a time-sensitive and sight-threatening emergency. Orbital decompression via lateral canthotomy
and cantholysis is the treatment of choice and can be
readily performed at the bedside by the emergency physician, without specialized equipment.
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