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Suddenly fixed upward ocular deviation under general anesthesia

Won Jae Kim1, Sang-Jin Park2, Myung Mi Kim1

Departments of 1Ophthalmology and 2Anesthesiology and Pain Medicine, Yeungnam University College of Medicine, Daegu, Korea

Various changes in ocular position are possible during general anesthesia as opposed to the awakening 
state. However, unexpected ocular deviation under general anesthesia is a disconcerting event as it can 
lead to difficult complications intraoperatively. To date, sudden fixed upward ocular deviation has been rarely 
reported previously. This phenomenon was observed in an 8-year-old boy during strabismus surgery. Su- 
ddenly fixed upward ocular deviation occurred when the speculum was inserted into the right eye. When 
the eyeball was pulled down, using forceps, there was some resistance, such as contracture of superior 
rectus. The eyeball sprang back into the upward position when the forceps was released. These changes 
could hamper the good exposition of the surgical field, leading to significant intraoperative difficulties and 
complications. Surgeons should be aware of this possibility, despite general anesthesia; if it occurs, proceed 
with the surgery as planned preoperatively, and both ophthalmic and anesthetic interventions should be used 
to solve this problem.
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INTRODUCTION

Previous studies reported changes in ocular position during 
general anesthesia, and some attempted to evaluate the use 

of these changes in ocular position to improve surgical out-
comes [1-4]. Moreover, others reported different changes in 
the ocular position (fixed, eccentrically upward deviation) un-

der general anesthesia [5]. These sudden unexpected ocular 
deviations during strabismus surgery would be disconcerting 
for many surgeons as it could hamper good exposition of the 

surgical field, leading to significant intraoperative difficulties 
and complications. However, to date, there has been limited 
reports of this ocular deviation in the literature. Hence, we 

reported this suddenly fixed upward ocular deviation in an 
8-year-old boy during strabismus surgery under general anes- 
thesia.

CASE

Informed consent was obtained from the parents of our 
patient. An 8-year-old boy was referred to our clinic for exo-
tropia and chin elevation. He had no systemic disease. He 

demonstrated 35 prism diopters (PD) exotropia in the primary 
position, with 2+ overaction of inferior oblique (IO) on the 
right eye and 3+ overaction of IO on the left eye. The exami-

nation revealed an exotropia of 45 PD in the upgaze position, 
and 30 PD in the downgaze position. The Bielschowsky head 
tilt test showed positive results on both sides [6]. A diagnosis 

of exotropia with bilateral superior oblique palsy was con- 
firmed. We planned IO recession 8 mm on the right eye, and 
for the left eye, lateral rectus recession of 5 mm, medial rectus 

resection of 4 mm, and IO recession of 10 mm were planned. 
His pre-anesthetic history and examination were insignificant. 
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Fig. 1. Suddenly fixed upward ocular deviation occurred when the speculum was inserted into the right eye under general anesthesia (A).
When the eyeball was pulled down using forceps, there was some resistance, such as contracture of the superior rectus (B). The eyeball
sprang back into the upward position when the grasp was freed (C).

The patient received an intravenous administration of mida- 
zolam 0.05 mg/kg to reduce separation anxiety prior to the 

arrival in the operating room. Anesthesia was induced with 
intravenous Pentothal, Remifentanil, and Sevoflurane. The 
tracheal intubation was performed with non-depolarizing mu- 

scle relaxant (rocuronium 0.6 mg/kg). General anesthesia was 
induced without complications. The surgical procedure of the 
left eye was performed initially without significant finding. 

On the other hand, suddenly fixed upward ocular deviation 
occurred when the speculum was inserted into the right eye 
(Fig. 1A). The left eye also showed the same phenomenon. 

When eyeball was pulled down using forceps, there was some 
resistance, such as contracture of superior rectus (Fig. 1B). 
The eyeball sprang back into the upward position when the 

grasp was freed (Fig. 1C). The traction suture, adjacent to the 
temporal limbus, was applied to fixate the globe into a good 
surgical field and to use an anatomical marker. An IO rece- 

ssion of 8 mm was performed via a fornix incision as planned. 
The patient was stable after recovery from general anesthesia.

DISCUSSION

The exact mechanism of this ocular change has not been 

fully elucidated to date. Previous study suggested that it may 
be due to the association between depth of anesthesia and 
ocular position [1]. For strabismus surgeons, the development 

of unexpected ocular deviation under general anesthesia can 
raise two questions: First, do I need to change the surgical 
plan? A previous study recommended that surgeons should 

rely on their preoperative measurements, despite the grossly 
different amount of deviation under general anesthesia than 
expected [3]. In the present case, the surgery was performed 

as planned preoperatively because both eyes showed the same 

upward deviation and the patient did not show any restrictive 
pattern at the preoperative measurement. The patient showed 

stable ocular alignment after the surgery. The second ques-
tion is how this phenomenon should be prevented? Not only 
ophthalmic interventions, such as traction suture, but also 

anesthetic interventions should be considered to solve this 
problem. Rossiter et al. suggested the use of a muscle relaxant 
with a medium duration, such as atracurium or vecuronium 

[5]. We agree with their opinions. Conversely, the use of 
muscle relaxant requires a prolonged recover time because of 
the time to reverse the neuromuscular blockade. Other agents, 

such as rocuronium or cisatracurium, could be considered as 
alternative options with respect to the anesthetic perspective [7].

Suddenly fixed upward ocular deviation under general an-

esthesia can create both intraoperative difficulty and com- 
plications. If this occurs in a patient that required surgery at 
the superior rectus, the surgery is likely to be more difficult 

than usual. Surgeons needs to be aware of this possibility, 
and if it occurs, proceed with the surgery as planned preopera- 
tively, and both ophthalmic and anesthetic interventions should 

be considered to solve this problem.
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