
Postoperative visual loss (POVL) rarely develops, but is as-
sociated with unfavorable consequences including permanent 
loss of vision [1]. POVL can be caused by central retinal artery 
occlusion (CRAO), ischemic optic neuropathy, or cortical blind-
ness [1-4]. It poses high risk when blood flow and subsequent 
oxygen delivery to eyes, including blood pressure and hemato-
crit level, decrease during the perioeprtive period [3,5-7]. 

Micro-emboli are commonly generated during arthroscopic 

surgery, and are generally of clinical insignificance [8-11]. Such 
micro-emboli may, however, contribute to the development of a 
paradoxical embolism, if an intra-cardiac shunt, such as a patent 
foramen ovale, is observed in the surgical patients [12].

We here report a patient who experienced unilateral POVL 
caused by CRAO following a hip arthroscopy performed in 
the supine position throughout the surgery. A CRAO might be 
speculated to be associated with micro-emboli formed during 
arthroscopic surgery.

Case Report

A 52-year-old female patient (height 160 cm and weight 60 
kg) was scheduled for emergent hip arthroscopic synovectomy 
and partial labral resection due to acute hematogenous osteomy-
elitis with abscess. She had been treated with thiazide and angio-
tensin receptor blocker to control hypertension. A preoperative 
electrocardiogram indicated a normal sinus rhythm. Preopera-
tive hematocrit was 29.8% and other laboratory findings were 
within the normal ranges. She had been NPO for 14.5 hours 
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before surgery. 
Upon arriving in the operating room, an initial systolic/dia-

stolic blood pressure (BP) of 124/99 mmHg, heart rate (HR) of 
90 beats/min, and oxygen saturation of 100% at room air were 
observed. Anesthetic induction was performed using 300 mg of 
thiopental sodium and 40 mg of rocuronium, followed by tra-
cheal intubation. Anesthesia was maintained using 6.0–7.0 vol% 
of desflurane with 50% of oxygen using medical air. The surgery 
was performed while the patient was in the supine position. 
After surgical draping, the patient’s face was observed by the 
attending anesthesiologist to be free from any external compres-
sion throughout the surgery.

During the surgery, the systolic and diastolic BP were kept 
within the ranges of 95–110 mmHg and 60–80 mmHg, respec-
tively. A normal sinus rhythm was sustained through the sur-
gery, with a HR of 85 beats/ min. The end-tidal carbon dioxide 
was maintained within the range of 30–35 mmHg. The surgery 
lasted for 256 minutes, with the administration of Ringer’s lac-
tate solution (800 ml). A 3000 ml normal saline for irrigating the 
arthroscopic field was delivered by an arthroscopic pump (24kⓇ 
Fluid Management System, ConMED, Largo, FL, USA). At the 
end of the surgery, the patient was confirmed to be fully awake 
and was delivered to the post anesthetic care unit (PACU).

One hour after arriving at the PACU, she complained of vi-
sual impairment in her left eye, saying that she could not detect 
any light with her left eye. A hematology evaluation indicated 
a hematocrit value of 25.1%. Immediately after being notified 
as regard to her visual problem, the patient was referred to an 
ophthalmologist and diagnosed as most likely having CRAO 
(Fig. 1). At that time, intraocular pressure (IOP) was 19 mmHg 
in the left eye that might be caused by swelling of the surround-
ing tissue. Paracentesis in the anterior chamber of the left eye 
was performed to increase perfusion pressure to retinal artery 

perfusion, resulting in decreased IOP to 15 mmHg in the left 
eye. Three hours after paracentesis, her visual impairment had 
slightly improved and she could distinguish the outline of ob-
jects. On postoperative day 2, the patient was treated with hy-
perbaric oxygen therapy to improve oxygen delivery, combined 
with topical medications every day for 1 week. On postoperative 
day 4, brain magnetic resonance imaging revealed a normal 
optic pathway and transthoracic echocardiography showed no 
intra-cardiac shunt and no thrombus. Her visual acuity in the 
left eye had gradually recovered to 0.8 on postoperative day 5, 
at which point the IOP was 10 mmHg in the left eye. She was 
discharged with a visual acuity of 0.8 and IOP of 7 mmHg in the 
left eye on postoperative day 29. 

Discussion

We present a patient who experienced an unilateral POVL 
following hip arthroscopic surgery in the supine position. An 
unilateral POVL in our case was confirmed to be caused by 
CRAO in fundoscopic examination. 

CRAO is most commonly associated with emboli and direct 
globe compression [2]. Most cases that reported an embolization 
described embolic materials from intravascular injections, from 
the surgical field, and from cardiopulmonary bypass equipment 
during cardiac surgery [1]. All CRAO cases shows unilateral loss 
of vision and can be diagnosed by fundoscopic examination of 
typical findings, such as macular or retinal edema, a cherry-red 
spot, or attenuated retinal vessels [3]. For acute management of 
CRAO, attempts to increase the blood oxygen content, to reduce 
IOP below 15 mmHg and thus increase the retinal artery perfu-
sion, and to reduce the retinal edema have been made [13]. Most 
patients who developed CRAO postoperatively show unfavorable 
outcomes, despite prompt and appropriate managements [1].

In our present case, hip arthroscopic surgery was performed 
while the patient was in the supine position. This enabled us to 
confirm that the patient’s eye was free of any external pressure 
throughout the surgery. When considering the unilaterality of 
visual loss, ischemia induced by a specific artery was suspected 
to contribute to the patient’s symptoms. Finally, CRAO was 
confirmed by fundoscopic examination. Air emboli, which have 
been known to commonly develop during arthroscopic surgery 
[8-11], can result in CRAO, likely through an undetected intra-
cardiac shunt [14]. The potential risk for fatal venous air embo-
lism in arthroscopic procedures has been previously reported [9]. 
In addition, some clinical factors, including the patient’s medical 
history of hypertension, a long duration of surgery over 4 hours, 
and a low perioperative hematocrit level of 25.1%–29.8%, may 
have aggravated the ischemia-related symptoms and signs in our 
case.

It has been reported that the pressure gradient between the 

*

Fig. 1. A postoperative retinal fundoscopy shows cherry-red spot in the 
macula (astrix) and surrounding ischemic retina (arrows). 
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surgical site and the right atrium is a critical factor in the volume 
and rate of air entry during arthroscopic surgery [9]. To decrease 
the gradient between the operative site and right atrium, it is 
important to adequately maintain the patient’s volume status. 
We think that the intravascular volume status in our present pa-
tient might not be sufficiently maintained, when considering the 
duration of NPO time and of surgery and the total amount of 
administered fluid. This condition may subsequently precipitate 
an air embolism during surgery. Vigilant monitoring and man-
agement to optimize the intravascular volume status may thus 
be necessary during arthroscopic surgery. In addition, it is also 
recommended to remove air from the irrigation bags and prime 
the arthroscopic tubing to prevent air embolism [8,9].

In conclusion, we have presented a case of unilateral visual 
loss after hip arthroscopic surgery performed with the patient 
in the supine position. Our case suggests that CRAO can be 
caused by a paradoxical air embolism during arthroscopic sur-
gery when using irrigation fluid. It is necessary to adequately 
manage the patient’s volume status and surgical irrigation bag 
to prevent clinically significant paradoxical air embolism during 
arthroscopic surgery.
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