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Abstract

Background: Cataract surgery is one of the most common procedures performed worldwide in the elderly. Various
medications can provide effective anesthesia and analgesia for cataract surgery, but undesirable side effects limit
the utility of each medication or combination of medications. Dexmedetomidine may serve as an anesthesia
adjunct for outpatient cataract surgery in the elderly.

Methods: Searches were conducted in Cochrane, Embase, and PubMed for randomized clinical trials investigating
the use of dexmedetomidine in adult patients undergoing outpatient, or ambulatory, cataract surgery with sedation
and topical or peribulbar block. Ninety-nine publications were identified, of which 15 trials satisfied the inclusion
criteria. A total of 914 patients were included in this review. The following data were collected: American Society of
Anesthesiologists’ (ASA) physical status and age of study patients; method of blinding and randomization;
medication doses and routes of administration; and intraoperative levels of sedation. We also recorded statistically
significant differences between dexmedetomidine and other study medications or placebo with respect to the
following outcomes: hemodynamic and respiratory parameters; pain; sedation; post-operative nausea and vomiting
(PONV); discharge from post-anesthesia care unit (PACU) or recovery times; patient satisfaction; surgeon satisfaction;
and effects on intraocular pressure (IOP).

Results: Hypotension with or without bradycardia was reported following bolus doses of dexmedetomidine
ranging from 0.5-1.0 mcg/kg with or without a continuous dexmedetomidine infusion. Delayed PACU discharge
times were associated with the use of dexmedetomidine, but no clear association was identified between delayed
recovery and higher levels of intraoperative sedation. Better analgesia and higher patient satisfaction were
commonly reported with dexmedetomidine as well as reductions in IOP.

Conclusions: Overall, this review demonstrates better analgesia, higher patient satisfaction, and reduced IOP with
dexmedetomidine for outpatient cataract surgery when compared to traditional sedatives, hypnotics, and opioids.
These benefits of dexmedetomidine, however, must be weighed against relative cardiovascular depression and
delayed PACU discharge or recovery times. Therefore, the utility of dexmedetomidine for outpatient cataract
surgery should be considered on a patient-by-patient basis.
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Background

Cataract is a leading cause of visual impairment that
currently affects almost 25 million Americans and is
projected to reach almost 50 million by 2050 [1]. Ap-
proximately 2 million cataract operations are performed
in the United States each year, and the majority are done
in elderly patients [2, 3].

Anesthesia for cataract surgery often includes sedatives
and hypnotics (such as propofol, ketamine, or midazo-
lam) with or without opioids, along with topical anal-
gesia or peribulbar block. Propofol and benzodiazepines
may induce persistent sedation and respiratory depres-
sion, particularly when they are administered in combin-
ation with opioids in elderly patients [4]. Opioids may
also lead to nausea, vomiting, and perioperative neuro-
cognitive disorders [5].

Ambulatory, or outpatient, cataract surgery demands
quick resolution of anesthesia-related effects prior to pa-
tient discharge. Postoperative pain, sedation, nausea,
vomiting, as well as hemodynamic and respiratory param-
eters that have not returned to an acceptable percentage
of baseline may delay discharge, require additional moni-
toring, or lead to unexpected hospital admission.

Dexmedetomidine is an alpha-2 agonist with a half-life
of approximately 2h that provides sedation and anal-
gesia without compromising oxygenation and ventilation
[6, 7]. However, reported side effects of bradycardia,
hypotension, hypertension, and nausea may restrict the
use of dexmedetomidine in the ambulatory surgery set-
ting [6—8]. Despite the popularity of cataract surgery and
the widespread use of dexmedetomidine in anesthesia,
no systematic review is currently available that assembles
the evidence regarding dexmedetomidine for outpatient
cataract surgery.

This systematic review attempts to synthesize the re-
sults from randomized clinical trials investigating the
use of dexmedetomidine for sedation in adult patients
undergoing outpatient cataract surgery. Our review fo-
cuses on patient and surgeon satisfaction as well as fac-
tors that impact perioperative outcomes: hemodynamic
and respiratory parameters; pain; sedation; postoperative
nausea and vomiting (PONV); post-anesthesia care unit
(PACU) discharge or recovery times; and intraocular
pressure (IOP).

Methods

Literature search

The authors (JHJ and RA) independently performed ini-
tial literature searches in PubMed, Embase, and
Cochrane databases for articles published before January
1, 2019, using the following key terms in the English lan-
guage: “dexmedetomidine” and “cataract surgery.” Add-
itionally, the bibliographies of recovered publications
were screened for relevant titles, which were then also
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reviewed. Eligible studies included randomized clinical
trials of adult patients undergoing outpatient, or ambula-
tory, cataract surgery with sedation supplemented by
topical analgesia or peribulbar block.

Data collection

The following data were collected from each randomized
clinical trial: age and American Society of Anesthesiolo-
gists’ (ASA) physical status of study patients; method of
blinding and randomization; medication doses and
routes of administration; and intraoperative level of sed-
ation. We also recorded statistically significant differ-
ences between dexmedetomidine and other study
medications or placebo with respect to the following
outcomes: hemodynamic and respiratory parameters;
pain; sedation; PONV; discharge from PACU or recovery
times; patient satisfaction; surgeon satisfaction; and IOP.
The methods by which the studies measured each out-
come (such as Visual Analog Score, Numeric Rating
Scale, Aldrete’s scoring system, and Ramsay Sedation
Scale) were also noted. Data regarding outcomes not ex-
pected to impact patient discharge from an ambulatory
surgery center (such as incidence of dry mouth) were
not recorded.

Definitions

Ambulatory surgery was defined as surgery after which
the patients were discharged from the PACU to home
and was considered synonymous with outpatient surgery
for the purposes of this review. Unless the authors spe-
cifically stated otherwise, it was assumed that all patients
were discharged from the PACU to home. Adverse
events were only recorded if they were experienced by
dexmedetomidine-treated patients. Adverse events of
other study medications were not recorded given the
heterogeneity of medications analyzed, and the focus of
this review was on the effects of dexmedetomidine.

Assessment of study quality

The quality of each study was assessed with 3 measures
and given a score between 0 and 5 [9]. One point was
awarded if the study was randomized and another point
was awarded if the study utilized a double-blind approach.
Additional points were given based on the appropriateness
of randomization and blinding and if the study included a
clear description of withdrawals or dropouts (or specific-
ally stated that there were none). Points were not awarded
for inappropriate randomization or blinding.

Results

Study selection

Literature searches in PubMed, Cochrane, and Embase
databases identified 99 articles published prior to Janu-
ary 1, 2019. One additional publication was identified
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after reviewing the bibliographies of recovered studies.
After removing duplicates from database searches, 31
publications were screened and 16 were excluded due to
the following reasons: ophthalmic procedures other than
cataract surgery included in the study (number (n) = 2),
primary outcome regarding the effects of dexmedetomi-
dine on regional anesthesia for ophthalmic surgery (n =
2), outcomes not applicable to this review (n = 4), clinical
trials without retrievable results (n =3), study patients
received general anesthesia (n = 2), and pediatric patient
population (7 =3). All of the remaining 15 eligible stud-
ies were included for qualitative synthesis. The method
used to identify and screen publications is displayed in
Fig. 1: Identification and Screening of Publications. Add-
itional information regarding study designs and demo-
graphic information are shown in Table 1.

Quality of studies

Although each study in this review utilized a randomized
design, the method of randomization was frequently in-
appropriate and led to decreased quality scores. Failure
to describe withdrawals and dropouts also accounted for

Page 3 of 14

low quality scores as noted in Table 1. Most studies uti-
lized a double-blind approach that was considered
appropriate.

Routes of administration, dosing, and titration of
medications
Two studies titrated dexmedetomidine, remifentanil, and
midazolam to pre-determined target levels of sedation as
defined by Bispectral index (BIS) scores 70-80 and > 85
[10, 11]. Of the remaining studies, 7 titrated medications
to Ramsay Sedation Scale (RSS) scores of 2 or 3 [12—18].
Two studies administered intramuscular (IM) dexmede-
tomidine 45 min prior to the regional block [19, 20].
One study employed patient-controlled sedation [21].
Another study utilized target effect site concentrations
to titrate remifentanil [22]. Table 2 shows the medica-
tion doses, routes of administration, total medication ad-
ministered, and intraoperative levels of sedation.
Intravenous bolus doses of dexmedetomidine were
given over 10—20 min and ranged from 0.5-1.0 mcg/kg
[10, 12-16, 18, 21-23]. Continuous infusions of dexme-
detomidine ranged from 0.05-0.7 mcgekg™ 'ehr.”! [10-

Records identified through PubMed,
Embase, and Cochrane database searches
(n=99)

l

Records after duplicates removed
(m=30)

E

-

Records screened
n=31)

Full-text articles assessed for eligibility
m=15)

l

Studies included in qualitative synthesis
n=15)

[ INCLUDED I[ ELIGIBILITY N SCREENING J[IDENTIFICATION]

Fig. 1 Identification and Screening of Publications

Ophthalmic procedures other than cataract surgery included (n =2)
Primary outcome studying effects on regional anesthesia (n = 2)

Records identified upon reviewing
bibliographies of relevant studies

m=1)

Studied outcomes not applicable to this review (n =4)
Clinical trials without retrievable results (n = 3)
Patients received general anesthesia (n = 2)
Pediatric patient population (n = 3)
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Table 1 Study Design, Quality Score, and Demographic Data of Included Studies

Page 4 of 14

Study Quality Score N? ASAP Age in Dexmedetomidine Group(s)® Age in Other Group(s)
Abdalla [23] 3 40 - 63 (11) 60 (13)
Alhashemi [12] 4 44 =11 61 (34-79) 61 (40-75)
Altiparmak [24] 5 80 (-1 58 (5.7) 57 (5.8)
Apan [11] 3 90 -1l 65.7 (11.3) midazolam 65.8 (11.8)
saline 66.3 (9.8)
Ayoglu [21] 1 40 I-Il 50-75 50-75
Dogan [13] 4 80 -l 50-70 50-70
Erdurmus [14] 3 44 - 6741 (9.83) 69.46 (9.99)
Ghodki [15] 4 60 -l 62.6 (6.5) 614 (69)
Kermany [10] 1 100 -l 50.26 (9.44) 519 (10.2)
Muttu [16] 1 40 - Unknown Unknown
Na [17] 1 31 111 60.8 (11.4) 574 (134)
Park [22] 0 80 (Rl 60-80 60-80
Virkilla [19] 0 35 -1l 0.25 r‘mcg/kgd 69.0 (8.7) 60.8 (12.2)
0.5 mcg/kg 702 (3.3)
0.75 mcg/kg 67.8 (6.7)
1.0 mcg/kg 66.6 (15.0)
1.5 mcg/kg 714 (109)
Virkilla [20] 4 90 -l 633 (11.2) midazolam 66.2 (9.5)
placebo 66.6 (10.3)
Yagan [18] 3 60 -1l 686 (84) 664 (6.3)

N number of patients studied, ASA American Society of Anesthesiologists’ classification of Physical Health score, “Data are mean (standard deviation or age

range) or age range, “mcg/kg micrograms per kilogram

14, 16, 17, 22—24]. Variability was also noted in the dos-
ing of midazolam. Bolus doses of intravenous midazolam
ranged from 20 to 50 mcg/kg [12, 16, 20]. Two studies
titrated continuous infusions of midazolam at 25
mcgekg™ 'ehr.” ! and 2.5-35.0 mcgekg™ 'shr.”! to BIS >
85 and RSS 2, respectively [11, 16]. There was consider-
able variety in the total amount of dexmedetomidine
and midazolam administered among studies that re-
ported these values as shown in Table 2. Total doses of
fentanyl, remifentanil, alfentanil, propofol, and ketamine
were not reported in any of the studies. Although medi-
cation doses could be estimated from calculations using
the average duration of surgery and patient weight, when
reported, these calculations were not performed for this
review.

Hemodynamic and respiratory parameters

Cardiovascular depression was noted with dexmedeto-
midine as evidenced by statistically significant decreases
in arterial pressure, heart rate, or both. Administration
of dexmedetomidine by continuous infusion without ini-
tial bolus was not associated with statistically significant
decreases in arterial pressure when compared to remi-
fentanil, midazolam, and saline [11, 24]. However, when
compared to propofol-alfentanil (combination of

propofol and alfentanil), dexmedetomidine infusion ti-
trated to RSS 3 without initial bolus dose led to statisti-
cally significant decreases in systolic blood pressure
intraoperatively and postoperatively [17]. Additionally,
hypotension was reported as an adverse event in 5 pa-
tients spanning 2 studies that used continuous infusions
of dexmedetomidine at 0.4 mcgekg 'ehr. 'and 0.6
mcgekg™ 'ohr.” ! without initial boluses; arterial pressures
that defined hypotension in these studies, however, were
not specifically provided [17, 24]. Omitting a continuous
infusion of dexmedetomidine was not associated with
preserved arterial pressure or heart rate in any of the
studies included in this review [15, 18—20]. Table 3 dis-
plays the effects of dexmedetomidine on arterial pressure
and heart rate compared to other study medications and
placebo.

Heart rate was preserved in 2 studies that did not ad-
minister a bolus dose of dexmedetomidine [17, 24].
However, one study comparing the effects of dexmede-
tomidine to midazolam or saline in 90 patients did not
bolus dexmedetomidine, and reported statistically sig-
nificant decreases in intraoperative and postoperative
heart rates [11]. Bradycardia was reported as an adverse
event in 5 studies and frequently required atropine treat-
ment [15, 17, 19-21].
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No statistically significant differences in oxygen satur-
ation (SpO,), end-tidal carbon dioxide (ETCO,) values,
or respiratory rates were reported in studies investigat-
ing the respiratory effects of dexmedetomidine com-
pared to saline; no sedation; midazolam and fentanyl;
propofol and alfentanil; and ketamine and propofol
(ketofol) [10-15, 17-19, 21]. However, there were incon-
sistent results among studies investigating changes in
ETCO, and SpO, when comparing dexmedetomidine to
midazolam, placebo, and remifentanil [20, 22, 24]. One
study demonstrated statistically significant decreases in
oxygen saturation with IM dexmedetomidine 1 mcg/kg
compared to midazolam 20 mcg/kg and placebo [20].
Better ventilation as evidenced by lower ETCO, values and
increased respiratory rates was noted in dexmedetomidine-
treated patients compared to those receiving remifentanil
titrated to a target effect site concentration of 1 ng/ml [22].
However, another study comparing dexmedetomidine to
remifentanil infusion at 0.05 mcgekg™ 'emin~' reported
statistically significant decreases in oxygen saturation in
dexmedetomidine-treated patients 35-45 min after induc-
tion [24].

Analgesia, sedation/cognitive dysfunction, and ponv
There were inconsistent results among studies that in-
vestigated pain perception during regional blocks and
postoperative analgesia with dexmedetomidine com-
pared to other study medications as shown in Table 4
[11, 13-16, 18, 20, 21, 24]. One study demonstrated bet-
ter analgesia as measured by Verbal Pain Scale (VPS)
score in patients receiving bolus doses of fentanyl 0.5
mcg/kg and midazolam 20 mcg/kg followed by midazo-
lam infusion at 5-15 mcgekg™ *ohr.” ! compared to those
receiving dexmedetomidine 0.6 mcg/kg followed by con-
tinuous dexmedetomidine infusion at 0.1-0.5 mcgekg™
"ehr.” ! titrated to RSS 3 [13].

Better cognitive outcomes as measured by performance
on Mini-Mental State Examination (MMSE) were noted
in a study comparing dexmedetomidine to remifentanil
[10]. Increased intraoperative levels of sedation as mea-
sured by Observer Assessment of Alertness/Sedation Scale
(OAA/S) and BIS were noted when dexmedetomidine was
compared to remifentanil [24]. Increased sedation was
also noted with dexmedetomidine compared to saline as
measured by BIS and RSS [15, 23]. Increased postopera-
tive sedation lasting up to 3 h postoperatively as measured
by 4-point sedation score was reported in one study com-
paring dexmedetomidine to midazolam and saline [11].

Three studies commented on the incidence of PONV
[11, 13, 20]. One study found no statistically significant
difference in the subjective assessment of nausea in pa-
tients receiving IM dexmedetomidine compared to IM
midazolam or placebo, but confidence intervals are un-
known [20]. Another study comparing dexmedetomidine
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to midazolam and saline stated that PONV was not ex-
perienced by any patients, while another study reported
nausea in 2 patients (2.5%) [11, 13].

Pacu discharge and recovery times

Four studies investigated the time necessary to achieve a
pre-determined target Aldrete score [12, 13, 15, 18].
One study noted that dexmedetomidine-treated patients
required more time to achieve an Aldrete score of 10
when compared to midazolam-treated patients [median
interquartile range (IQR): 45 (36—54) vs 21 (10—32) min,
P<0.01] [12]. Prolonged PACU discharge times were
also noted in a study comparing dexmedetomidine to
ketofol [mean time to achieve Aldrete score 9 (standard
deviation (SD)): 24.9 (4.5) vs 16.1 (2.1) min, P <0.001]
[18]. These findings were not consistent with one study
that utilized intravenous dexmedetomidine 1 mcg/kg
followed by patient-controlled sedation with dexmedeto-
midine, which demonstrated no statistically significant
differences in Aldrete scores at 30 min postoperatively
compared to patients who received no sedation [21].
However, it is not clear from this study if the Aldrete
scores achieved in 30 min were acceptable to discharge
the patient, such as an Aldrete score 9 or 10 [21].

Intraocular pressure
Seven studies in our review demonstrated significant re-
ductions in IOP [13, 15, 18-21, 23]. One study reported
a 3.8 mmHg decrease in IOP compared to control after a
1 mcg/kg bolus of dexmedetomidine [21]. Intramuscular
dexmedetomidine was also shown to reduce IOP, and
the greatest reductions were noted in patients who re-
ceived 1 mcg/kg and 1.5 mcg/kg [mean IOP (SD): 6.8
(3.1) and 6.8 (3.0), respectively] [19]. Another study re-
ported statistically significant decreases in IOP for pa-
tients who received dexmedetomidine [mean IOP (SD):
17.10 (1.92) to 13.81 (1.63), P<0.0001] compared to
those who received saline [mean IOP (SD):16.90 (4.11)
to 15.41 (3.93), P> 0.05] [15]. Ketofol was also shown to
reduce IOP at a rate similar to dexmedetomidine [18].
Preoperative decreases in IOP from dexmedetomidine
were not sustained postoperatively. Dogan et al. identified
no statistically significant differences in IOP between pa-
tients who received dexmedetomidine or the combination
of fentanyl and midazolam at 1 h and 24 h following sur-
gery [13]. These findings of non-sustained reductions in
IOP are supported by another study comparing the effects
of IM dexmedetomidine to IM placebo and IM midazo-
lam, which reported similar mean IOP values in the oper-
ated eye in all groups 24 h after surgery [20].

Patient and surgeon satisfaction
Compared to patients who received propofol-alfentanil,
patients who received dexmedetomidine reported higher
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satisfaction scores [Ilowa Satisfaction with Anesthesia
Scale (ISAS) mean (SD): 50.3 (6.2) vs 42.7 (8.7), P<
0.001] [17]. Other studies corroborate this finding of
higher patient satisfaction with dexmedetomidine com-
pared to no sedation, saline, and midazolam [12, 14, 15,
21]. No statistically significant difference in patient satis-
faction was noted when dexmedetomidine was com-
pared to ketofol [mean 7-point Likert-like verbal rating
scale (SD): 6.3 (0.5) vs 6.1 (0.7), P=0.084] [18]. Further-
more, no statistically significant difference in patient
satisfaction was noted when dexmedetomidine was com-
pared to remifentanil [22].

Surgeon satisfaction was higher in 2 studies comparing
dexmedetomidine to saline [14, 15]. There was no statis-
tically significant difference in surgeon satisfaction when
comparing dexmedetomidine to the combination of
ketamine and propofol, or ketofol, [mean 7-point Likert-
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like verbal rating scale (SD): 6.4 (0.6) vs 6.2 (0.8), P=
0.067] or midazolam [median 7-point Likert-like verbal
rating scale (IQR): 5 (4—6) vs 5 (4-6)] [12, 18]. Lower
surgeon satisfaction was noted when dexmedetomidine
was compared to remifentanil and midazolam-fentanyl
[13, 22]. However, reasons for surgeon dissatisfaction
were not specifically stated. Table 5 provides study de-
tails regarding patient and surgeon satisfaction.

Discussion

There is noteworthy inconsistency in medication classes,
doses, routes of administration, and outcomes analyzed
in randomized clinical trials investigating the use of dex-
medetomidine for sedation in outpatient cataract sur-
gery. Although strict selection criteria could allow for
meta-analysis, the number of relevant studies would be
substantially reduced. In attempt to capture relevant

Table 5 Effects of Dexmedetomidine on Patient and Surgeon Satisfaction

Study Other Treatment Patient Satisfaction Surgeon Satisfaction
Group(s)
Abdalla saline - -
[23]
Alhashemi  midazolam Increased satisfaction with sedation [median No statistically significant difference (7-point
[12] 7-point Likert-like verbal rating scale (IQR): 6 Likert-like verbal rating scale)
(6-7) vs 6 (5-7), P<0.05]
Altiparmak  remifentanil - -
[24]
Apan [11]  midazolam and No statistical analyses of patient comments No statistically significant difference (4-point scale)
saline regarding satisfaction and effectiveness of sedation
Ayoglu no sedation Increased NRS? scores [data not reported, P=0.001] No statistically significant difference (NRS)
[21]
Dogan [13] midazolam-fentanyl ~ Decreased [mean patient satisfaction on 5-point Decreased [mean surgeon satisfaction on
with topical analgesia scale: 3.60 and 3.65 for patients receiving midazolam,  5-point scale: 3.75 and 3.70 for patients receiving
or peribulbar block fentanyl, and topical or peribulbar block, respectively;  midazolam, fentanyl, and topical or peribulbar
compared to 3.15 and 2.90 for patients receiving block, respectively; compared to 3.25 and 3.25
dexmedetomidine and topical or peribulbar block, for patients receiving dexmedetomidine and
respectively; P < 0.05] topical or peribulbar block, respectively; P < 0.05]
Erdurmus  saline Increased score on 5-point scale [no data reported, Increased [mean surgeon satisfaction score on 5-point
[14] P=0.042] scale (SDb): 341 (0.80) vs 2.36 (1.26), P=10.003]
Ghodki saline Increased [mean patient satisfaction score on 10-point  Increased [surgeon satisfaction score (excellent/good):
[15] scale (range): 9 (8-10) vs 7 (5-8), P=0.0001] 26/4 vs 13/17, P =0.0001]
Kermany remifentanil - -
[10]
Muttu [16]  midazolam - No statistically significant difference on 4-point scale®
Na [17] propofol-alfentanil Increased [ISASE (SD): 50.3 (6.2) vs 42.7 (8.7), -
P < 0.001; and median ISAS (IQR): 50 (48-55) vs
450 (39-49)]
Park [22] remifentanil No statistically significant difference in 7-point Decreased [mean 7-point Likert-like verbal rating
Likert-like verbal rating scale scale (range): 6.05 (4-7) vs 6.35 (3-7), P < 0.05]
Virkilla [19]  placebo - -
Virkilla [20]  midazolam and - -
placebo
Yagan [18]  ketofol® No statistically significant difference in 7-point No statistically significant difference in 7-point

Likert-like verbal rating scale

Likert-like verbal rating scale

2NRS numeric rating scale, ®SD standard deviation, ISAS lowa Satisfaction with Anesthesia Scale, “4-point scale poor, acceptable, good, or excellent, Sketofol

ketamine and propofol
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outcomes for outpatient cataract surgery, we reviewed
the impact of dexmedetomidine on hemodynamic pa-
rameters, respiratory parameters, pain, sedation, PONV,
PACU discharge times, patient satisfaction, surgeon sat-
isfaction, and IOP.

Safety

Hemodynamic and respiratory parameters

Cardiovascular depression secondary to dexmedetomi-
dine is consistent with the known effects of alpha-2 ago-
nists and, particularly, the perioperative administration
of dexmedetomidine [6, 7]. Our review demonstrates
statistically significant decreases in arterial pressures and
heart rates associated with dexmedetomidine in multiple
studies utilizing various medication dosages and titration
schemes. However, these decreases in arterial pressures
and heart rates may not be clinically significant or nega-
tively impact a patient’s perioperative course.

Although there appears to be some association be-
tween the bolus administration of dexmedetomidine and
decreases in arterial pressures and heart rates, these
findings are not supported by all studies. Specific data
regarding arterial pressures, heart rates, and associated
standard deviations are not retrievable from all publica-
tions. Many investigators graphically displayed these
data without providing absolute values, thus precluding
meta-analyses.

The ability to provide sedation and analgesia while also
maintaining oxygenation and spontaneous ventilation is a
commonly cited advantage of dexmedetomidine over alter-
native hypnotics, sedatives, and opioids [6, 7]. Multiple
studies in this review demonstrated preserved oxygenation
and ventilation [12, 17, 21, 22]. Statistically significant de-
creases in oxygen saturation in dexmedetomidine-treated
patients were noted in two studies [20, 24]. However, the
mean oxygen saturation did not fall below 93.14% (+
4.71%) in one study that reported the nadir [24]. Adverse
respiratory events, such as the need for emergent intub-
ation, were not reported in any study.

Post-operative cognitive dysfunction and sedation

Dexmedetomidine has been recommended as a safe
therapy for reducing the incidence of post-operative de-
lirium in the elderly after non-cardiac surgery in patients
admitted to the ICU [25]. POCD and delirium have been
associated with inflammatory mediators, which may be
suppressed by dexmedetomidine [26, 27]. The incidence
of POCD following cataract surgery has been reported at
4.4% and identified risk factors include advanced age
and benzodiazepine pre-medication [28]. Overall, the
commonest medications resulting in delirium (in the
aging brain) include benzodiazepines, morphine, and
anti-cholinergics [29]. Mansouri et al. identified no dif-
ference in the occurrence of POCD between midazolam
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and dexmedetomidine following cataract surgery under
general anesthesia, although both were superior to pla-
cebo [30]. Unfortunately, the studies included in this re-
view primarily focused on intraoperative levels of
sedation and cognitive dysfunction, thus limiting our
ability to draw conclusions regarding dexmedetomidine
and postoperative neurocognitive disorders following
cataract surgery.

The studies included in this review attempted to
standardize the dosing of medications by targeting spe-
cific levels of intraoperative sedation. However, the
methods used to assess sedation were variable. One
study titrated dexmedetomidine and remifentanil to a
BIS of 70-80 and described improved cognitive out-
comes with dexmedetomidine as demonstrated by higher
performance on MMSE [10]. Another study titrated dex-
medetomidine and midazolam to a BIS greater than 85
and described persistent postoperative sedation on a 4-
point scale [11]. Inconsistent study methods in assessing
sedation preclude meta-analysis of these outcomes.

Nausea

Nausea is a known side effect of dexmedetomidine [6].
Only one study investigated the subjective assessment of
nausea utilizing VAS and found no statistically signifi-
cant difference between IM midazolam, IM dexmedeto-
midine, and IM placebo; however, the number of
patients who experienced nausea was not provided and
the confidence intervals for this result are unknown [20].
After combining the number of patients studied in 2 tri-
als that defined nausea as an adverse event, only 2 pa-
tients (1.18%) reported nausea [11, 13].

Efficacy

Analgesia

Pain is one of the most powerful predictors of return to
normal activity after surgery [31]. Although pain after
cataract surgery is often considered minimal, Porela-
Tiihonen reported that 34% of patients had some pain
and 9% had more than moderate pain (VAS >4) in the
first few hours after cataract surgery [32].

Better analgesia was noted in patients treated with
dexmedetomidine compared to remifentanil, midazolam,
saline, and placebo in several studies [11, 14, 21, 24].
These findings are consistent with the known pharmaco-
dynamic properties of dexmedetomidine. However,
multiple studies reported no statistically significant dif-
ference in analgesia when comparing dexmedetomidine
to saline, placebo, midazolam, and ketofol [15, 16, 18,
20]. Peribulbar blocks can provide complete analgesia
for cataract surgery, which may limit the ability to iden-
tify statistically significant differences in analgesia be-
tween dexmedetomidine and other medications or
placebo in patients following cataract surgery. Most
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studies did not investigate analgesia beyond 1h postop-
eratively, at which time the peribulbar block may start to
dissipate and potentially reveal differences in analgesia
between study medications or placebo. Only one study
compared dexmedetomidine to the common pairing of
midazolam and fentanyl, which exhibited better anal-
gesia [13].

Intraocular pressure
Dexmedetomidine reduces intraocular pressure by its
central action [33]. Kim et al. reported that dexmedeto-
midine attenuated the increases in IOP associated with
steep Trendelenburg positioning during laparoscopic
radical prostatectomy [34]. Reduced eye pressure may
improve surgical operating conditions and decrease the
risk for elevated IOP following cataract surgery [35].
Multiple studies in our review demonstrated signifi-
cant reductions in IOP [13, 15, 18-21, 23]. However,
these decreases in IOP were not sustained postopera-
tively. These findings may be related to the relatively
short half-life of dexmedetomidine, the short duration of
surgery during which dexmedetomidine was infused, or
both.

Recovery time

Our review demonstrates a tendency for prolonged re-
covery in patients who received dexmedetomidine,
which may limit its utility in the ambulatory surgery set-
ting. When compared to ketofol or midazolam, patients
treated with dexmedetomidine required longer times to
achieve an Aldrete score of 9 or 10, respectively [12, 18].
In these studies demonstrating prolonged recovery, med-
ications were titrated to RSS 3, which was a common
sedation target of other studies included in this review.
These findings may be the clinical manifestations of dif-
ferences in context-sensitive half-times between medica-
tions. Overall, PACU discharge and recovery times were
infrequently reported by investigators.

Satisfaction

Patients who received dexmedetomidine generally re-
ported higher satisfaction scores [12, 14, 15, 17, 21].
Each of the articles included in this review studied pa-
tients undergoing monitored anesthesia care, a form of
anesthesia in which patient cooperation with the sur-
geon is critical. Therefore, despite unknown validity and
reliability, we considered surgeon satisfaction to be a key
component in comparing sedative agents. Surgeons most
frequently reported no statistically significant difference
in satisfaction associated with the administration of dex-
medetomidine compared to other agents [11, 12, 16, 18,
21]. However, lower satisfaction was noted by surgeons
when dexmedetomidine was compared to remifentanil
[22]. The combination of midazolam and fentanyl was
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the only study medication group other than saline that
was associated with higher patient and surgeon satisfac-
tion scores [13]. Specific reasons for patient or surgeon
dissatisfaction were not provided, thus limiting our abil-
ity to further analyze these outcomes.

Limitations

This systematic review is limited by inconsistent study
medications, doses, routes of administration, and pri-
mary study outcomes of randomized clinical trials. Add-
itionally, the publications included in this review
demonstrate variability in the quality of randomization,
double-blinding, and reporting of withdrawals and drop-
outs. These limitations preclude meta-analyses.

Conclusion

Dexmedetomidine offers several advantages over trad-
itional sedatives, hypnotics, and opioids in adult patients
undergoing outpatient cataract surgery, such as better
analgesia, preserved respiratory function, reduced intra-
ocular pressure, and higher patient satisfaction.
However, dexmedetomidine is frequently associated with
cardiovascular depression, particularly when adminis-
tered in bolus doses ranging from 0.5-1.0 mcg/kg, and
may delay PACU discharge. The advantages and disad-
vantages of perioperative dexmedetomidine for out-
patient cataract surgery should be considered on a
patient-by-patient basis.
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