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Abstract: Background: Visual experience is an important part of the safety evaluation in intraocular surgery. However,
the incidence of no light perception after local ophthalmic anesthesia varied largely as reported. This study aims to
investigate the impact of contralateral non-operative eye in intraoperative visual evaluation during ophthalmic surgery. Methods: Forty healthy volunteers were enrolled in this study. One eye from each subject was randomly chosen
as the “operative eye” and the other as “non-operative” eye. The non-operative eye was then draped with cloths to
simulate preoperative preparation. Under surgical illumination, the operative eye was tightly covered and volunteers
were interviewed about their visual experience on the non-operative eye, including light perception, color changes
and hand movement. Results: A majority of subjects reported no light perception (38/40) or hand movement feeling
(39/40) under surgical illumination with their “non-operative” eyes closed. When asked to open the “non-operative”
eye, all subjects (40/40) had light perception and could felt hand movement under surgical illumination. Nearly a
third of subjects (15/40) sensed blue light, while a half (22/40) failed to distinguish the color of light. In addition,
60% (24/40) of the subjects detected the dimming of light when the ambient illumination of operation room was
turned-off. There was no statistical difference in feeling of light perception, hand movement, and color between gender and age. Conclusions: During ophthalmic surgeries, light perception from the non-operative eye could impact
visual evaluation on the operative eye, though it was draped with cloth. Surgeons should tightly cover the contralateral eye before intraoperative visual assessment of the operative eye.
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Introduction
Local anesthesia, including retrobulbar, peribulbar and sub-Tenon’s anesthesia are widely
used for intraocular surgery for decades. Though it is generally considered to be safe, some adverse effects have also been reported
[1, 2]. Intraoperative amaurosis is also mentioned after local anesthesia, which may make
the surgeon and patient stressed [3, 4].
However, previous studies have revealed large
variation in occurrence rate of post-anesthetic
loss light perception, with an incidence rate of
3.6% to 53.8% [5-9].
Clinically, patients with contralateral eye blind
or severe glaucoma were easier to complain
loss light perception during surgery [10-12].
Previously, rare patients receiving intraocular
surgery under sub-Tenon’s anesthesia complained of lost light perception during surgery.

However, interestingly, when their contralateral
eyes were tightly covered, more than 90% of
patients reported no light perception at different time period of the surgery [13]. This finding
indicated that the non-operative eye might
affect the evaluation of intraoperative visual
experience. Since most of the previous studies
paid less attention to the light perception of
non-operative eye when evaluating post-anesthetic amaurosis, in this study, the impact of
non-operative eye on the assessment of intraoperative visual perception was further investigated.
Methods
Subjects
The study followed the tenets of the Declaration
of Helsinki and was approved by Research
Ethics Committee of Joint Shantou International
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years old (range 23-38 years).
Twenty-two left eyes (55.0%)
and 18 right eyes (45.0%) were randomly chosen for investigation. The volunteers had
no ocular diseases, with a
best corrected visual acuity of
20/20. One eye in each volunteer was randomly selected as
the simulative operative eye
by using envelope method.
Assessment of visual perception during surgery

Figure 1. Investigation of visual experience on the non-operative eye under
microscope and ambient illumination on/off. The right eye of volunteer was
considered as the “operative” eye and the left eye as the “non-operative”
one. (A, B) The non-operative eye was first draped routinely with double
layer cloth (A) and single layer non-woven fabric (B). (C) Under ambient and
microscope illumination, the operative eyes was covered with 5 pieces of
gauze and the investigator’s palm to make sure it could not feel any light.
(D) Evaluation of hand movement on the non-operative eye was performed.
(E, F) Same investigation was conducted without ambient lighting in order to
mimic the surgical environment.

Eye Center (JSIEC). Volunteers are informed about the whole study procedure and understood
all aspects of the informed consent.
Forty healthy volunteers were enrolled in this
study, inducing 13 males (32.5%) and 27 females (67.5%). The average age was 26.6 ± 3.6
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The study was conducted in
the same operation room in
JSIEC. Under ambient lighting,
subjects were asked to lie in
the operating bed as generally
required. The “non-operative”
eye was then draped routinely
with double layer cloth (Figure
1A) and single layer non-woven fabric (Figure 1B). All the
wraps were in blue. Light illumination of the ophthalmic
surgical microscope (Opmi Lumera 700, Zeiss, Germany)
was opened and focused on
the cornea of “operative eye”
with a light intensity of 85%.
Then, their “operative eyes”
were covered tightly with 5
pieces of gauze and the investigator’s palm (Figure 1C) to
make sure it could not feel any
light. Subjects were interviewed about visual experience
when they closed and opened
their “non-operative” eyes respectively, including light perception, color identification
and feeling of hand movement
(Figure 1D) at 10 cm in front
of the “non-operative eye”.

In order to mimic the surgical environment, the
ambient lighting of operation room was then
turned off and volunteers are inquired about
the visual experience respectively (Figure 1E
and 1F). In addition, subjects were also asked about whether the light became brighter or
dimmer when the ambient lighting changed.
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Table 1. Visual experience on contralateral eye under ambient and microscope illumination
Contralateral eye closed
Contralateral eye open
*

Light perception
5.0% (2/40)
100%* (40/40)

Hand movement
2.5% (1/40)
95%* (38/40)

P < 0.001.

Table 2. Experience of color in opened contralateral eye under surgical
illumination

could impact the visual
evaluation in the operative eye under both
ambient and microscope illumination.
The non-operative eye
could perceive light in
the environment of vitreoretinal surgery

White
Blue
Unidentified
Microscope and ambient illumination 7.5% (3/40) 37.5% (15/40) 55% (22/40)
Only microscope illumination
15% (6/40) 35% (14/40) 50% (20/40)

The ambient lighting
of operating room was
then turned off to mimic the environment
of vitreoretinal surgery
Table 3. Visual experience on contralateral eye under microscope illumiand asked if the volunnation without ambient light
teers could feel the
light. As a result, only a
Light perception
Hand movement
few subjects reported
Contralateral eye closed
5.0% (2/40)
10% (4/40)
light perception (5%,
Contralateral eye open
100%* (40/40)
100%* (40/40)
2/40) or hand move*
P < 0.001.
ment (10%, 4/40) with their “non-operative”
The results were recorded in time by the reeye closed. When asked to open the “non-operative” eye, all subjects could feel light percepsearchers.
tion and hand movement, which was consisStatistical analysis
tently with the above results (Table 3). In addition, 35% (14/40) of subjects thought the light
The visual experiences of “non-operative eye”
was blue and 15% (6/40) felt it was white,
under different conditions were compared uswhereas half of them (20/40) failed to tell the
ing the Pearson Chi-square test or Fisher’s
color of the light (Table 2). These results
exact test. Statistical analysis was performed
showed that the non-operative eye could
using SPSS for windows version 20.0 (SPSS
impact the visual evaluation in the operative
Inc., Chicago, IL, USA). P values of less than
eye under microscope illumination without
0.05 were considered statistically significant.
ambient lighting.
Results
The non-operative eye could have visual perception under ambient and microscope light
Under ambient and microscope illumination,
only 5% (2/40) of subjects could feel the light
and only one experienced hand movement
when their “non-operative” eye kept closed
with routine drape. However, when asked to
open the “non-operative eye”, all subjects (40/
40) said they had light perception (Table 1).
Among them, 37.5% (15/40) thought the light
was blue and 7.5% (3/40) felt a white light,
while more than half (55%, 22/40) could not
distinguish the color of the light (Table 2).
Furthermore, 95% of the subjects (38/40) were
able to perceive hand movement with their
“non-operative eye” open (Table 1). These results confirmed that the non-operative eye
10802

The non-operative eye could sense the changes in light intensity in the operation room
In addition, subjects was asked whether they
could feel the illumination changing when the
ambient lighting light was turned on/off. As a
result, more than half of subjects (60%, 24/40)
believed that the light became darker when the
ambient lighting was closed, while a few (12.5%,
5/40) reported a brighter microscope illumination. Some other (27.5%, 11/40) thought that
the light was unchanged. The results further
indicate that the non-operative eye had a sense
of light from the ambient.
Discussion
In the present study, we investigated the visual
experience of the “non-operative” eye in surgery and interestingly found that the “feeling of
Int J Clin Exp Med 2019;12(8):10800-10804
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light perception” mostly came from the nonoperative eye when the operative eye were kept
out of light. Most subjects could feel the light
with the non-operative eye open, while lost light
perception when it was closed. During surgical
procedure, patients could randomly close and
open their non-operative eyes. Post-surgical
questionnaire therefore only reflected their visual impression in a certain stage of surgery,
leading to different incidence rate of amaurosis. These studies provide a possible explanation for the different incident rate of post-anesthetic amaurosis after local anesthesia in previous study. To the best of our knowledge, this is
the first study to investigate the visual experience of the non-operative eye in ocular surgery.
Local anesthesia is widely used for intraocular
surgeries and has been proved to be relatively
effective and safe. Since patients are conscious, they may have different visual experiences during the surgery, including flashes of
light, vague movement of surgical instruments
or hands, change in light brightness or colors,
and transient loss of light perception [8, 14].
Among these feelings, light perception loss has
been reported as a less common but severe
situation, which may lead to stress of the surgeon and even impact the surgical procedure.
However, the incidence of no light perception
after local ophthalmic anesthesia varied largely
in previous studies. Murdoch [8] reported only
3.6% of patient suffered from losing light perception during cataract surgeries after peribulbar anesthesia. However, Tan [9] found 53.8%
of patients who received vitreous surgeries
after retrobulbar or peribulbar anesthesia suffered from intraoperative loss light perception,
with 29.2% reported transient light loss and
24.6% experienced no light perception throughout the entire duration of the surgery. Optic
nerve block [15-17] and intraocular pressure
increased [18, 19] after local anesthesia were
assumed to be possible mechanisms. However,
few study considered whether the contralateral
eye impact the intraoperative visual perception
assessment. In a pilot study, the contralateral
non-operative eye in patients receiving vitreoretinal surgery was covered and surprisingly
almost all patients reported no light perception
after anesthesia [13]. Therefore, the aim of this
research was to inspect the light perception of
the non-operative eye with routine disinfected
and draped under surgical illumination.
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In ophthalmic surgery, the non-operative eye is
generally draped closely with two or more layers of sterile cloth. However, because the cloth
is often partial light transmissible, patients
could very likely get light perception from their
opened non-operative eye. When their nonoperative eye kept closed, the eyelid could
block the light in a larger extent and patient
thus hardly felt the light. Therefore, the situation of the contralateral eye without covered
tightly might disturb the light perception identification for the patients when the operative eye
had already lost light perception after anesthesia. These might explain why the incidence of
loss light perception varied largely in previous
studies, since most investigators paid less
attention to the situation of contralateral eye.
This data, together with our previous study,
indicate that post-anesthetic amaurosis appeared to be a more common phenomenon than
expected and that light perception of the nonoperative eye could influence the evaluation of
post-anesthetic amaurosis in the “operative
eye”.
In this study, some volunteers considered the
light to be blue which was the color of the therapy cloth. However, a large proportion of volunteers failed to identify the color, probably due to
relatively low light entering their “non-operative” eye.
This research has some limitations. First, the
therapy cloth used for draping varies in different hospitals, with different materials, thickness and colors, which may lead to different
visual experience of the non-operative eye.
Second, the subjects enrolled in this study were
all young people with sensitive reaction, which
could not well represent the clinical patients
receiving intraocular surgeries. Further study in
patients is needed to solve this problem.
In conclusion, during an ophthalmic surgery,
most subjects could have light perception from
the microscope illumination in their open contralateral “non-operative” eye. Covering the contralateral eye tightly is therefore necessary to
accurately evaluate patients’ visual perception
during the surgery.
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