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Abstract
Cataract surgery is the most common ambulatory surgery at our outpatient surgery center. Several studies have shown that patients
with bilateral cataracts may experience different levels of anxiety, pain, and awareness during the first and second cataract extraction.
A prospective observational cohort study was conducted at The Ohio State UniversityWexner Medical Center Eye and Ear Institute

in order to compare anxiety, general comfort, awareness, and pain levels in patients undergoing sequential cataract surgeries. Likert
and numerical rating scale were used to assess the outcomes. Patients receiving monitored anesthesia care and topical anesthesia
were included.
A total of 198 patients were enrolled in this study, 116 patients (59%) were female and 157 patients (78%) were Caucasians with a

median age of 67 years among participants. Patients with rating “no anxiety” or feeling “somewhat anxious” were significantly higher
during surgery 2 (P=< .001). Most of the patients felt “extremely comfortable” during surgery 1 when compared to surgery 2 (54% vs
42.9%; P= .08). No significant differences were found between surgeries regarding intraoperative awareness (P= .16). Overall,
patients experienced mild pain during both procedures (92.4% in surgery 1 compared to 90.4% in surgery 2; P= .55). During the
postoperative visit, 54% of the patients associated surgery 2 with less anxiety levels, 53%with no differences in general comfort, 60%
felt more aware, and 59% had no differences in pain levels.
Previous exposure to surgery could have been associated with a significant reduction in anxiety levels reported during surgery 2.

Non-pharmacological strategies aiming to reduce perioperative anxiety may be considered an alternative or additional approach to
premedication in patients undergoing consecutive cataract surgeries.

Abbreviations: IV= intravenous, MAC=monitored anesthesia care, NRS= numerical rating scale, PACU= post-anesthesia care
unit.
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1. Introduction

Cataract surgery is the most common ambulatory surgery
performed in ophthalmology.[1,2] The definitive treatment for
senile cataract is surgical removal through phacoemulsification
and insertion of an intraocular lens. This procedure has been
associated with shorter operative times, smaller incisions, faster
visual recovery, and lower risk of postoperative complications.[1–4]

Intraconal and extraconal injections were previously used for
anesthesia management in patients undergoing cataract extrac-
tion. Ecchymosis, retrobulbar hemorrhage, extraocular muscle
damage, ptosis, risk of globe perforation, optic nerve injury, and
optic atrophywere some of the complications associatedwith this
technique.[4,5] With the advances in surgical approaches, topical
anesthesia has become the preferred anesthesia technique for
cataract phacoemulsification procedures.[5,6] Even though re-
duced pain levels have been linked with the use of topical
anesthesia, significant intraoperative pain, and anxiety continues
to be frequently reported among patients.[5]

Cataract phacoemulsification is usually performed in the eye
with greater visual deficit and complex condition first, followed
by the less affected eye.[1] Recent studies have shown that patients
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with bilateral cataract may experience different levels of anxiety,
pain, and awareness during the first and second cataract
extraction.[1,2] Increased discomfort and awareness have been
reported during surgery 2 when compared to the first
procedure.[1,6]

Monitored anesthesia care (MAC) consists of conscious
sedation through the intravenous (IV) administration of
propofol, benzodiazepines, and/or opioids. MAC combined with
topical anesthesia has been associated with improved patients’
satisfaction, and reduced pain levels and anxiety.[7,8] IV
midazolam is widely used for premedication in surgical patients.
However, Habib et al described that IV midazolam may be only
necessary in patients with high preoperative anxiety scores.[7]

The Likert scale is widely used in clinical practice to assess
several symptoms such as anxiety and discomfort. It consists in a
agree-disagree scale for a series of statements where 1 means
strongly disagree, 2 means disagree, 3 means undecided, 4 means
agree, and 5 means strongly agree.[9] Likewise, the numerical
rating scale (NRS) is a validated tool used to evaluate the pain
level from 0 to 10, being 0 no pain at all and 10 the worst
imaginable pain.[10]
1.1. Objective

To compare intraoperative anxiety, general comfort, awareness,
and pain levels in patients undergoing consecutive cataract
phacoemulsification under MAC and topical anesthesia.

2. Materials and methods

2.1. Study design

We conducted a prospective observational cohort study at The
Ohio State University Wexner Medical Center, Eye and Ear
Institute, in patients undergoing consecutive cataract phacoe-
mulsification under MAC and topical anesthesia from January
2017 to March 2018. The study was approved by the
Institutional Review Board of The Ohio State University and
registered at ClinicalTrial.gov (NCT03002688; principal inves-
tigator D.L.; December 26, 2016).We followed the Strengthening
the Reporting of Observational Studies in Epidemiology guide-
lines to report this study.
Adult patients scheduled to undergo sequential cataract

surgeries within a 6 week time period performed by the same
ophthalmologist were enrolled in this study. Subjects with
cognitive impairment, language barrier, and not able to consent
were excluded. Written informed consent was obtained from all
the patients included in this study.

2.2. Perioperative management and data collection

Demographic variables including age, gender, race, height,
weight, body max index, and American Society of Anesthesiol-
ogists physical status were collected the day of the surgery.
Subsequently, standard topical anesthesia including bupivacaine
PF 0.75% 1 mL and cataract compounded gel (lidocaine 2%,
cyclopentolate 1%, moxifloxacin 0.5%, phenylephrine 10%
tropicamide 1%, flurbiprofen 0.03%) was applied 15 to 30
minutes before surgery. In addition, supplemental topical
anesthesia (lidocaine PF 1.0% 0.5 mL intracameral or topical
and bupivacaine PF 0.75% PRN) was administered by the
surgeon in the operating room. IV midazolam (0.01–0.03mg/kg)
was used as premedication in all patients in both surgeries,
2

standard of care at our institution, with dosing and timing at the
discretion of the anesthesiologist and in-room provider based on
patients’ comfort and awareness. “Premedication time” was
defined as the time frommidazolam administration to the incision
time.
A questionnaire was verbally completed in the post-anesthesia

care unit (PACU) after each surgery. The responses of this
questionnaire were not available to the anesthesia provider
during the second encounter. Anxiety, awareness, and general
comfort were assessed based on Likert Scale. For the purpose of
this study, patients were trained to report awareness based on
Likert Scale, being level 1 “not aware” (do not recall any events
during the surgery) and level 5 “extremely aware” (recall detailed
events during the surgery). Likewise, NRS (0–10) was used to
evaluate pain level (0–3: mild pain; 4–7: moderate pain; 8–10:
severe pain). Lastly, a postoperative visit survey was completed 1
day after surgery 2 in order to compare the aforementioned
variables between surgeries.
2.3. Statistical analysis

Demographic characteristics were summarized using descriptive
statistics. Survey responses for reported anxiety, general comfort,
awareness, and pain levels were summarized using counts for an
individual’s paired responses for both surgeries. The Sign Test
was used to assess change from surgery 1 to surgery 2 of reported
anxiety, general comfort, awareness, and pain level. Direct
assessment of differences reported for these variables between
the 2 surgeries were also categorized and compared as “Less”
(any change less than 0 from surgery 2 compared to surgery 1),
“No difference” (a difference of 0 from surgery 2 compared to
surgery 1), or “More” (any change greater than 0 from surgery 2
compared to surgery 1). The postoperative survey completed 1
day after surgery 2 summarized the perceived differences between
surgeries using the same categories. These direct and perceived
differences reported between surgeries were summarized using
descriptive statistics.

3. Results

A total of 198 patients (n=198) were enrolled in this study out of
which 116 patients (59%) were female and 157 patients (78%)
were Caucasians. The median age was 67 years among
participants (Table S1, http://links.lww.com/MD/F57). No
significant differences were found in length of surgery,
preoperative midazolam dose administered, and premedication
time (Table S2, http://links.lww.com/MD/F58). In addition, no
perioperative complications were reported in our patient setting.

3.1. Anxiety

The number of patients with “no anxiety” or feeling “somewhat
anxious”was significantly higherduring surgery2whencompared
to surgery 1. Hence, 64.7% of the patients who were “very
anxious” and 66.6% of those who were “extremely anxious”
during surgery 1, reported lower levels of anxiety during surgery 2
(P=< .0001; Table S3, http://links.lww.com/MD/F59).

3.2. General comfort

Most of the patients felt “extremely comfortable” during surgery
1 when compared to surgery 2 (54% vs 42.9%). In addition, only
4 patients in surgery 1 and 8 patients in surgery 2 reported feeling
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either “not comfortable” or “somewhat comfortable” (P= .08;
Table S4, http://links.lww.com/MD/F60).
3.3. Awareness

No significant differences were found between surgeries regard-
ing intraoperative awareness (P= .16). The number of patients
reporting to be either “extremely aware” or “very aware” in
surgery 1 compared to surgery 2 was similar (74.2% and 69.1%,
respectively). Likewise, the number of patients who were “not
aware” or “somewhat aware”was comparable between surgeries
(15.7% and 13.1% in surgery 1 and 2, respectively) (Table S5,
http://links.lww.com/MD/F61).
3.4. Pain

Most of the patients reported mild pain during both procedures
(92.4% in surgery 1 compared to 90.4% in surgery 2). Only 1
patient (0.5%) experienced severe pain during both surgeries
(P= .55; Table S6, http://links.lww.com/MD/F62).
3.5. Differences in Likert scale and NRS values between
surgeries

Most of the patients experienced lower levels of anxiety and
awareness during surgery 2 in comparison with surgery 1 (52%
and 37% of the respondents, respectively). No differences of
these variables were found in one-third of patients surveyed.
Additionally, 34% of the patients had more discomfort during
surgery 2% versus 41% that reported no difference in comfort
between procedures. No differences in pain levels were found in
172 patients (86.6%) and only 7.5% of them experienced more
pain during surgery 2 (Table S7, http://links.lww.com/MD/F63).
3.6. Qualitative patients’ perception between surgeries

During the postoperative visit (day 1 after surgery 2), 54% of the
patients reported less anxiety during surgery 2, 53% reported no
differences in comfort, 60% felt more aware during surgery 2,
and 59% had no differences in pain levels (Table S7, http://links.
lww.com/MD/F63).
4. Discussion

Recently, consecutive phacoemulsification cataract surgeries
have been increasing worldwide.[3] Pain is the most common
symptom assessed when considering patients’ satisfaction during
and after cataract surgery, being topical anesthesia combined
with MAC widely accepted for this type of procedure.[1,11]

However, other determinant variables such as anxiety, aware-
ness, and general comfort are frequently overlooked.
Sharma et al reported no significant differences in anxiety levels

with the use of topical anesthesia during surgery 1 when
compared to surgery 2 even after the administration of a single
dose of midazolam.[7,12] In contrast, Khezri et al evaluated the
effects of melatonin on anxiety in patients undergoing phacoe-
mulsification surgery. The authors reported a significant
reduction of anxiety scores during and after the procedure with
the use of 3mg of melatonin 60 minutes before surgery.[8]

Likewise, Ursea et al found that patients experienced less anxiety
during surgery 2 compared to surgery 1 when combining MAC
and topical anesthesia.[11]
3

Major variations in pain levels have been reported in patients
undergoing consecutive cataract surgeries.[3,13,14] These varia-
tions have been associated with the patients’ ability to recall their
intraoperative overall experience and the level of sedation.[1–3,11]

Moreover, the level of pain experienced may have a significant
impact on patients’ cooperation during surgery.[3,4]

In our study, anxiety levels were significantly reduced during
surgery 2 with most of the patients reporting mild pain levels and
high levels of awareness in both surgeries. Therefore, the fact that
patients were aware during the entire procedure was not
correlated with the level of pain nor the level of anxiety
experienced. Considering that the preoperative administration of
midazolam and premedication times were comparable among
surgeries, our findings may result from non-pharmacologic
interventions instead (ie, increased patients’ counseling, reinforc-
ing surgeon-patient relationship, and the fact that patients knew
the most affected eye was previously treated).
Even though some reports showed more discomfort during

surgery 2, the independent evaluation of this variable could be
challenging.[1,3,11] Level of comfort, awareness, and patients’
cooperation with the surgical procedure are significantly affected
by intraoperative pain.[3] Although higher comfort levels were
experienced during surgery 1 in our patient setting, these results
were not statistically significant and were not correlated with
significant changes in pain levels between procedures.
Additionally, we identified some discrepancies when compar-

ing direct and perceived perioperative variable assessments
between surgeries (ie, PACU and postoperative day 1 visit
respectively). Even though similar preoperative midazolam doses
were administered and most of the patients were actually less
aware with no differences in pain levels among procedures,
patients perceived being more aware and experiencing more pain
during surgery 2 when compared to surgery 1. Time frame
between surgeries and setting (outpatient clinic) during the
postoperative visit, could explain the aforementioned differences
between the direct (ie, PACU) and the perceived (ie, postoperative
visit 1) assessments. On the other hand, perceived anxiety and
comfort levels were similar when compared to direct assessments
(Table S7, http://links.lww.com/MD/F63).
5. Limitations

Relevant limitations concerning the observational nature of this
study such as the absence of a baseline questionnaire and
delivered verbal comfort during the surgery were identified. In
order to overcome the latter limitation, we only included in our
data analysis patients receiving care from the 3 main anesthesia
providers based on the numbers of cases per physician.
Moreover, we only analyzed data from patients who had
sequential cataract surgeries within a 6-week time period.
6. Conclusion

We compared anxiety, awareness, general comfort, and pain
levels in patients undergoing consecutive cataract surgeries under
a standardized anesthesia management. Previous exposure to
surgery could have been associated with a significant reduction in
anxiety levels reported in surgery 2. MAC combined with topical
anesthesia may be an effective anesthetic approach in patients
undergoing consecutive cataract surgery. Our findings suggest
that reduced awareness and deep sedation techniques may not be
required for cataract surgery since they did not correlate with
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significant improvement on pain levels. Physicians should
consider new non-pharmacological strategies aiming to reduce
perioperative anxiety such as familiarizing patients with the
perioperative process, operating room environment, and anes-
thetic burden before surgery 1.
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