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Objective: To describe two rare cases of concurrent vision loss and external ophthalmoplegia 

following powered endoscopic sinus surgery (ESS).

Design: Observational case report.

Results: The records of two patients who underwent powered ESS and developed multiple 

concurrent ophthalmic complications were retrospectively reviewed for clinical history, neuro-

ophthalmologic examination, and imaging findings. Patient 1 developed a retinal vascular 

occlusion and complete loss of adduction. Patient 2 developed an orbital hemorrhage, optic 

neuropathy, and a restrictive global ophthalmoplegia. Similar published case reports were also 

reviewed.

Conclusion: Despite advances in powered ESS technique and instrumentation, serious ophthal-

mic complications can still occur. Inadvertent entry into the medial orbital wall can result in a 

combination of blindness and ocular motility dysfunction. The variety of mechanisms responsible 

for these complications underscores the importance of thorough pre- and postoperative clinical 

examination and review of imaging studies.
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Introduction
Sinus surgery is one of the most commonly performed procedures in the United States, 

with more than 600,000 patients undergoing sinus operations each year.1 Since 1985, 

when endoscopic sinus surgery (ESS) was first introduced,2 it has become the surgical 

technique of choice for chronic infectious sinusitis, with a growing role in the man-

agement of other sinus, orbit, and skull base diseases.3,4 The addition of a powered 

cutting instrument, known as the “hummer,” “microdebrider,” or “soft-tissue shaver” 

(Figure 1), has allowed for a less interrupted, more precise, better visualized, and faster 

sinus surgery.5 Despite its advantages, the powered instrument could be harmful due 

to its ability to rapidly grasp and draw tissue into the blade before cutting, without the 

surgeon’s awareness, which could lead to injury to vital cranial and orbital structures.6–9 

In a nationwide study on 62,823 ESS cases in the US, the overall major complication 

rate was 1%, of which orbital injury comprised 0.07%.10

The purpose of this report is to emphasize the ophthalmic hazards associated with 

powered instrumentation in ESS. We describe two cases in which orbital injuries were 

sustained during powered ESS, resulting in the rare complication of combined vision 

loss and ocular motility dysfunction. We conducted a search for cases of this compli-

cation that were reported from 1985 to 2012, through the PubMed website, using the 

keywords “endoscopic sinus surgery,” “complications,” “orbit,” and “vision loss.”
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Case 1
A 52-year-old man underwent powered ESS for bilateral eth-

moid sinus disease and polyposis. No anatomical anomalies 

of the medial orbital wall were noted on preoperative com-

puted tomography (CT) imaging. During surgery, the surgeon 

encountered brisk bleeding in the floor of the left ethmoid 

sinus. The area of bleeding was controlled with bipolar cautery 

and eventually packed with gel foam. At the conclusion of 

the case, the left ethmoid sinus was re-examined and found to 

be dry with no evidence of active bleeding. In the immediate 

postoperative period, the patient’s left eye was described by 

his wife as “swollen shut.” The patient was discharged with-

out any intervention. The next morning, the eyelid swelling 

had improved; however, he reported loss of vision in his left 

eye and the eye was deviated out. An immediate referral was 

made to an ophthalmologist. A computerized tomography scan 

of the orbits revealed a bony dehiscence of the medial wall 

of the orbit and soft tissue changes of the intraorbital injury 

(Figure 2). Despite 3 days of intravenous methylprednisolone, 

there was no improvement in vision. Three weeks after the 

surgery, the patient sought a second opinion at our institution. 

Visual acuity was 20/20 in the right eye and no light perception 

(NLP) in the left eye. The pupil of the left eye was amaurotic. 

Eye movements in the right eye were full. The left eye was 

unable to adduct and there was a large angle left exotropia in 

primary gaze (Figure 3A). Forced duction and forced genera-

tion testing in the office were negative in the left eye. There 

was no enophthalmos or proptosis. Dilated fundus examina-

tion of the right eye was normal. In the left eye, there was a 

macular cherry red spot with arterial narrowing (Figure 3B). 

These findings were in keeping with retinal vascular  occlusion. 

No further intervention was recommended because this 

condition was considered to be irreversible.

Case 2
A 65-year-old man underwent powered ESS for recurrent 

bilateral sinusitis. Intraoperatively, there was bleeding from 

Figure 1 Distal end of powered cutting instrument (see text for details).

Figure 2 Computed tomography (CT) images of the orbits from Case 1. (A) Axial 
and (B) coronal CT images show bony dehiscence in the medial wall of the left 
orbit (arrows).
Notes: There is soft tissue thickening at the left orbital apex (arrowhead in A) and 
loss of normal fat planes around the medial and inferior rectus muscles (arrowheads 
in B). These findings are consistent with penetration into the left orbit and soft 
tissue injury (transection of the medial rectus muscle) or inflammation.

the area of the inferomedial right lamina papyracea, and when 

the surgeon inspected it, he described the inferomedial wall as 

being dehiscent or inadvertently fractured (he was not clear 

on the precise interpretation of the finding). The medial and 

inferior recti muscles were not identified, but adjacent peri-

orbital fat was contacted by the microdebrider. The bleeding 

from the site required bipolar cauterization and packing. The 

remainder of the surgery was completed without incident. As 

the patient was being extubated, there was moderate nasal 

bleeding from the right nares with the development of right 
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orbital edema, ecchymosis, and  proptosis. The patient was 

immediately reintubated. A right lateral canthotomy and 

cantholysis was performed and intravenous mannitol was 

administered. An intraoperative ophthalmology consulta-

tion was obtained; intraocular pressures were 17 mmHg 

in the right eye and 21 mmHg in the left eye, and fundus 

examination was unremarkable. The following morning, 

the patient reported loss of vision in the right eye. Visual 

acuity was hand motion in the right eye. There was limited 

movement of the right eye in all directions, with diffuse 

periorbital ecchymosis and swelling. A magnetic resonance 

imaging (MRI) scan of the orbits revealed a hematoma in 

the inferonasal quadrant of the right orbit (Figure 4A). One 

month after surgery, the patient was referred to a local neuro-

ophthalmologist. Visual acuity was light perception only in 

the right eye, with limited movement of the right eye in all 

gazes, with the addition of 3 mm of right-eye enophthalmos. 

He was diagnosed with an orbital apex lesion. A follow-up 

MRI showed fibrosis in the inferonasal aspect of the orbit 

(Figure 4B). Two months after surgery, the patient sought 

a second opinion at our institution. Visual acuity was light 

perception in the right eye and 20/20 in the left eye. There was 

a right relative afferent pupillary defect. There was complete 

Figure 3 Ocular motility and fundus photographs for Case 1. (A) Nine positions of gaze. Eye movements in the right eye were full. There is complete loss of adduction of 
the left eye. (B) Fundus photographs.
Notes: The right eye was normal. There is a macular cherry red spot with arterial narrowing in the left eye.

ophthalmoplegia of the right eye (Figure 5A). Movement in 

the left eye was normal. Forced duction testing was positive 

in the right eye in all directions. There was 2 mm of right 

enophthalmos, deepening of superior eyelid sulcus and 

2 mm of lagophthalmos. Dilated fundus examination of the 

right eye revealed a pale optic nerve with cupping, but was 

otherwise unremarkable (Figure 5B). No further testing or 

treatment was recommended.

Discussion
Two decades ago, grabbing forceps were used by sinus sur-

geons to strip away mucosa and extirpate soft tissue, followed 

by the development of suction forceps.11 In 1994, a revolu-

tionary powered cutting instrument, termed the “hummer” or 

“microdebrider,” was introduced.5 Modified from a preexist-

ing temporomandibular joint instrument, it is constructed of 

a hollow shaft connected to an aspiration-irrigating device 

with a rotating or oscillating blade at its distal end. Aspiration 

of soft tissue and thin bone into the blade allows for precise 

excision and removal. The rate of aspiration and speed of the 

blade is controlled by the surgeon.12 Despite its advantages, 

as a powered instrument with strong suction and cutting abil-

ity, the microdebrider can rapidly grasp and draw tissue into 
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the blade before cutting, without the surgeon’s awareness, or 

pull periorbita and fat into the sinus with removal of orbital 

tissue without entering the orbit,13 which can lead to injury 

to vital orbital structures.6–9 In a study of 62,823 ESS cases, 

the overall major complication rate was 1%, of which orbital 

injury comprised 0.07%.10

Vision loss and ophthalmoplegia are two infrequent and 

devastating complications of ESS. They are rarely seen in 

combination. In this report, we describe two cases from our 

clinic and nine more case reports from the literature that 

had both complications concurrently (Table 1). Each case 

has distinct clinical and radiographic findings and a distinct 

mechanism of injury, highlighting the variety of mechanisms 

that may be involved in the ophthalmic complications associ-

ated with powered ESS.

Our first patient exhibited the inability to adduct the 

left eye. The negative forced duction test indicating a non-

restrictive process and the negative forced generation test 

indicating loss of muscle activity indicate a diagnosis of 

loss of function of the medial rectus muscle. Computed 

tomography showed the muscle had been transected. The 

medial rectus muscle was the most common extraocular 

muscle injured in the previously published cases (eight of 

nine);8,16–20 direct injury or laceration of the medial rectus 

muscle was present in eight out of the eleven cases. Two 

cases of ophthalmoplegia were caused by entrapment of the 

muscle within a defect of the medial orbital wall.16 Due to its 

proximity to the lamina papyracea, the medial rectus muscle 

is known to be the muscle most susceptible to injury during 

ESS.12 When it is completely transected during powered ESS, 

surgical correction may not be possible because of the loss 

of too much muscle mass.21 Thus, strabismus surgery was 

not indicated in Case 1.

In our second patient, there may have been a pre-existing 

anatomical defect in the medial orbital wall (dehiscent 

lamina papyracea). In light of the positive forced duction 

test, we believe the complete ophthalmoplegia was due 

to inadvertent surgical disruption of the orbital connec-

tive tissue framework through the medial orbital wall, 

resulting in a hematoma that was replaced by fibrosis;7 an 

MRI 1 month after surgery showed that the normal high 

orbital fat signal was replaced with a low abnormal signal 

consistent with fibrosis (Figure 4B). Strabismus surgery 

was not indicated in this case either, as it would have 

been very difficult to realign the eyes given the underly-

ing mechanism of injury. Also, neither patient was com-

plaining of double vision because of the loss of vision in  

the same eye.

Ocular motility complications of ESS may result from 

direct damage to the muscle from contusion, destruction, or 

transection;7,8,17–20,22 entrapment of the muscle within a bony 

orbital wall defect;16,23 oculomotor nerve injury;24 or disrup-

tion of the orbital connective tissue system.7

All eleven cases in Table 1 had concomitant vision loss 

with different degrees of severity. Three cases had retinal 

vascular occlusion,17,19 and the most serious of all cases had 

bilateral vision loss and ophthalmoplegia.17 Vision loss is a 

less common complication than ophthalmoplegia. In our first 

patient, the visual loss was probably due to ophthalmic artery 

occlusion or a combined central retinal artery occlusion and 

Figure 4 Magnetic resonance (MR) images of the orbits for Case 2. (A) Coronal 
unenhanced T1-weighted MRI image, approximately 24 hours after surgery, shows a 
T1 isointense collection in the inferonasal quadrant of the right orbit (arrow), which 
was most consistent with a hematoma. There is also a bony defect in the medial and 
inferomedial wall of the orbit (arrowhead) adjacent to the hematoma representing 
the site of bony penetration. (B) Axial unenhanced T1-weighted MR image from a 
follow-up MRI, one month after surgery, shows resolution of the hematoma, but 
there is right enopthalmos and deviation of the globe medially.
Notes: The abnormal position of the globe associated with an abnormal signal in 
the inferonasal aspect of the orbit (arrow, and seen on other images from MRI) is 
consistent with fibrotic tissue causing globe/muscle tethering.
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Figure 5 Ocular motility and fundus photographs for Case 2. (A) Nine positions of gaze. The right eye does not move in any direction. (B) Fundus photographs. 
Note: The right optic nerve pallor with cupping.

optic nerve injury, as NLP vision rarely, if ever, results from 

central retinal artery occlusion alone. This case joins the few 

published reports of retinal vascular occlusion as a cause of 

vision loss following ESS.17,19,25,26 In our second patient, fundo-

scopic examination showed a pale optic nerve, a non-specific 

finding that does not help define the underlying mechanism 

of injury. We believe the vision loss was a result of either the 

orbital hematoma causing a compressive optic neuropathy 

or the use of cautery resulting in direct injury to the optic 

nerve. Orbital hemorrhage is known to be the most reported 

ophthalmic complication associated with ESS12 and can, as 

in our patient, result in indirect (compressive) optic nerve 

injury.8,16,18 A meta-analysis of 2583 patients undergoing ESS 

found a 0.12% incidence of orbital complications, the vast 

majority being orbital hemorrhage,27 caused by unintentional 

entry into the orbit through the lamina papyracea.28

The other possible mechanism of optic nerve injury in 

our patient is direct trauma from the use of cautery. There 

are few reports of irreversible unilateral and bilateral visual 

loss caused by direct injury to the optic nerve from the elec-

trocoagulator and microdebrider.17,19,20,29,30 There is no proven 

treatment for direct traumatic optic neuropathy.

Several procedures and measures have been recom-

mended by ENT surgeons in order to avoid orbital  hematoma/ 

blindness when performing powered ESS.13 High risk 

patients should be recognized through review of CT scans 

for preoperative orbital dehiscence, expansion by disease, 

and thinning. The location of the medial rectus against the 

lamina papyracea should be noted, as well as whether the 

anterior ethmoid artery is below the skull base in the ethmoid 

sinus and subject to trauma and retraction into the orbit, and 

whether the maxillary sinus is hypoplastic.13 In surgery, the 

key to preventing orbital injury is identifying the lamina 

papyracea. Surgery without endoscopic guidance and visu-

alization increases the risk of orbital complication. The most 

helpful way to identify any opening in the lamina papyracea 

is to use simultaneous endoscopic exam and eye palpation, 

the so-called bulb press test, which was first identified in a 

1989 report by Stankiewicz et al.13,14

During surgery, any patient who has orbital fat exposure 

should be observed for orbital hematoma. Visible orbital fat 

indicates a probable orbital hematoma. Time is critical when 

dealing with increased intraorbital pressure – more so with an 

acute arterial or fast hematoma. Pressure can build quickly 
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in a confined space such as the orbit. Reversal of critical 

pressure is the key to success.14,15 Orbital massage should 

be instituted and pressure measured with an ophthalmom-

eter, if available. If the eye is persistently hard and tense or 

pressure continues to be elevated, a lateral canthotomy with 

cantholysis should be performed only if the surgeon knows 

how to perform the procedure. Unfortunately, cantholysis and 

canthotomy are not taught in most training programs because 

they are looked upon as ophthalmology procedures. Perhaps, 

in high risk patients, the surgeon performing the operation 

should be experienced with this procedure.13

Unfortunately, there is very little room for treatment in 

cases of direct optic nerve injury13 and treatment is difficult 

when significant muscle mass loss has occurred as a result 

of transection.21

A comprehensive review of the preventive measures and 

treatment that can be applied by the sinus surgeon during or 

after powered ESS is beyond the scope of this paper.

Conclusion
Sinus surgery can cause major complications in the orbit, 

which is a different anatomical system. Surprisingly, in the 

last 18 years, only nine cases of combined vision loss and 

ophthalmoplegia have been reported. Two of these cases 

were examined at the Duke Eye Center during the last year. 

We therefore conclude that the scarcity of published cases 

may be due to underreporting or underdiagnosis, perhaps due 

to insufficient awareness and collaboration between sinus 

surgeons and ophthalmologists. We believe it is important 

that both should be familiar with the mechanisms leading to 

these concurrent complications of ESS and should enhance 

collaboration for facilitating better recognition, treatment, 

and reporting of these cases.
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