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Abstract

Background: Dexmedetomidine (DEX) is a potent alpha-2 adrenoceptor agonist with a high degree of selectivity.
Its pharmacologic effects include sedation, anxiolysis, analgesia, sympatholysis, opioid-sparing properties and
preservation of respiratory function, making it suitable for sedation and analgesia throughout the perioperative
period. Ambulatory anesthesia concerns all patients who require anesthesia for a procedure or surgery without
requiring an overnight hospital stay. In this setting and due to its properties, DEX may be beneficial. The aim
of this narrative review is to draw a picture of the potential indications for the use of DEX in current outpatient
practice.

Materials and methods: PubMed and Embase were searched for relevant articles from January 1, 2008, to
January 31, 2023. Studies were eligible for inclusion if they reported the use of DEX in adults or children
receiving any type of anesthesia for outpatient procedures.

Results: After screening the literature according to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses criteria, 104 studies were retained for the final analysis.

Conclusion: The currently available literature supports the safety and efficacy of DEX in ambulatory anesthesia.
Its use as premedication, as an anesthetic adjunct to general and regional anesthesia, and as a postoperative
analgesic has demonstrated its benefits. Its use in children has shown great interest, especially in the prevention
of emergence delirium. These advantages must be weighed against several disadvantages of DEX administration,
such as potentially prolonged induction and recovery times, high price, and lack of a reversal agent. In the
ambulatory care setting, the use of DEX must be done under the supervision of a professional who knows the
advantages and disadvantages of the molecule in this context, and patients should be informed of post-procedure
safety measures to follow after hospital discharge.

Keywords: Dexmedetomidine, Ambulatory care, Ambulatory surgical procedures, Outpatients.

Introduction

In the past few decades, the number of procedures
performed in daycare centers has increased. In
Belgium, for example, the surgical day case rate
increased from 34.8% in 2000 to 47.2 % in 2016".
The ideal anesthetic agent in this context must
meet a certain number of requirements: allow rapid
induction, optimal surgical conditions, and rapid
recovery. It must be free of major intraoperative
or postoperative side effects, have the ability to
rapidly change its concentration at the site of
effect to easily modulate the depth of anesthesia,

and be cost-effective’. Currently, there is no single
anesthetic agent who completely meets all of these
requirements. The purpose of this review is to
determine the place of dexmedetomidine (DEX) in
the practice of day-care anesthesia. We define day-
care as a surgery or procedure that does not require
an overnight hospital stay, but for which the patient
requires monitoring prior to discharge.
Dexmedetomidine is a potent agonist of the
alpha-2 adrenoceptor that displays a high degree
of selectivity. Its pharmacologic effects include
sedation, anxiolysis, analgesia, sympatholysis,
opioid-sparing properties®*. Dexmedetomidine also
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produces a distinct sedative response characterized
by a smooth transition from sleep to wakefulness,
which allows patients to remain responsive and
cooperative when stimulated. Moreover, DEX has
minimal impact on respiratory rate and preserves the
ventilatory response to carbon dioxide®. Nonetheless,
DEX induces a characteristic biphasic hemodynamic
response in which higher concentrations result
in hypertension and bradycardia, while low
plasma concentrations result in hypotension®.
Administration of the loading dose over a period of
10 minutes prevents the onset of initial hypertension.

Approximately 94% of DEX in the plasma is
bound to serum albumin and glycoprotein’. DEX
is almost completely metabolized in the liver,
yielding less than 5% of the drug in its unchanged
form’. These metabolites are believed to be
pharmacologically inactive and are eliminated by
renal excretion®. Renal dysfunction does not exert a
substantial effect on the pharmacokinetics of DEX
but hepatic dysfunction can affect its metabolism.

Recently, the end of the patent linking DEX to
a single firm and the introduction on the market
of generics have made it possible to reduce
its cost (according to the Belgian Center for
Pharmacotherapeutic Information: in 2020, a 2 ml
vial of 200 pg would cost €17.2, compared to €6.20
in 2023). This is an opportunity to promote the
rediscovery of this molecule.

In this article, we discuss the use of DEX
during ambulatory procedures, both regarding the
indications retained by the European Medicines
Agency (EMA) (i.e. only IV route of administration
for mild sedation in intensive care and for diagnostic
or procedural anesthesia) and for its off-label use.

Methodology

We searched PubMed/MEDLINE database
using a combination of the following search
terms: “dexmedetomidine”, “ambulatory care”,
“ambulatory surgical procedures”, “ambulatory
care facilities”, “outpatients”. Boolean operators
(OR / AND) were applied and the search included
both Medical Subject Heading (MeSH) terms and
keywords. In the Embase database, we used the

Emtree tool in the same way. The search strategy is

Table I. — Research strategy.

specified in Table I. We limited our search to articles
published between the 1st of January 2008 and the
31st of January 2023. This starting date was chosen
because in 2008, the Food and Drug Administration
(FDA) extended marketing authorization to the
sedation of non-intubated patients during surgical
or medical procedures outside of intensive care
units. The selected papers were screened by title and
abstract and the following exclusion criteria were
used: 1/ animals or in vitro studies; 2/ not in English
language; 3/ not a randomized controlled trial
(RCT), a systematic review or a meta-analysis; 4/
no full text available or still in process; 5/ retracted
article; 6/ not relevant, use of DEX not or briefly
mentioned, ambulatory nature of the procedure not
clearly mentioned. Finally, references cited in the
selected articles were searched manually to identify
additional manuscripts of interest that were not
found via databases. Despite the narrative character
of this review, a flow-diagram according to the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses criteria (PRISMA)9 was build.

Results

Results are summarized in Figure 1. We obtained
453 results. After exclusion of 65 duplicate articles,
325 articles were excluded after reading their title,
abstract, or full text. In addition, 41 articles were
included via cross-reference. In all, 104 articles
were included in this narrative review, consisting
of 94 RCTs and 10 meta-analysis.

Results are presented in different subcategories
referring to the different types of procedures
performed in the outpatient setting, with a special
subgroup dedicated to diagnostic anesthesia and
another to pediatric anesthesia.

An overview of the authors, population,
anesthesia, and primary outcome of the included
studies is provided in Table II.

Discussion
Although the literature on this topic is extensive, it

must keep in mind that the majority of studies have
been performed outside of European countries or the

Search: ((((((“Dexmedetomidine”[Mesh]) AND (“Outpatients”’[Mesh])) OR ((“Dexmedetomidine”[Mesh])
AND (“Ambulatory Care”[Mesh]))) OR ((“Dexmedetomidine”[Mesh]) AND (“Ambulatory Care
Facilities”[Mesh]))) OR ((“Dexmedetomidine”’[Mesh]) AND (“Ambulatory Surgical Procedures”[Mesh]))) OR

PubMed ((“Dexmedetomidine”[Mesh]) AND (“Day Care, Medical”[Mesh]))) OR (dexmedetomidine ambulatory OR
dexmedetomidine daycare)
Filters: from 2008/1/1 - 2023/1/31
(‘dexmedetomidine’ AND ‘ambulatory surgery’ OR (‘dexmedetomidine’ AND ‘outpatient care’) OR
Embase (‘dexmedetomidine’ AND ‘ambulatory care’) OR (‘dexmedetomidine’ AND ‘outpatient department”) OR

(‘dexmedetomidine’ AND ‘outpatient’)) AND [2008-2023]/py
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Identification of new studies via databases and registers

Records identified from:

Identification of new studies via other methods

Databases (n = 453):
PubMed (n =110)

Records removed before screening:
Duplicate records (n = 65)

Records identified from:
Citation searching (n = 41)

Identification

Embase 343 (n = 343)

Reports excluded:

g’ Nothuman (n=9)

3 4 Notin English (n = 8) J

§ Reports as(s::s_s;gsf;)r eligibility Nota RCT or a meta-analysis (n = 139) Reports ass((;s_st-‘:;:i1 ;or eligibility
@ - No full text available (n = 3) =

Retracted article (n = 3)
Notrelevant (n = 163)

y

New studies included in review
(n=63

Included

Reports of new included studies
(n=41)

Fig. 1 — Literature selection according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses criteria.

United States due to the recent recognition of limited
indications for DEX in this part of the world. Ethical
considerations or editorial board requirements may
vary from one part of the world to another. Sample
sizes are small for the majority of RCTs and primary
outcomes are not always clearly defined. The DEX
dose for the same issue is also inconsistent, leading
to numerous biases. All these considerations mean
that the results should be interpreted with extreme
caution in our daily outpatient practice. We then
decided to discuss the use of DEX in different areas
of our ambulatory practice.

Orthopedic surgery

Several studies evaluate the use of DEX added to
local anesthetic or intravenously (IV) to extend
the duration of peripheral nerve blocks for patients
undergoing orthopedic surgery. Animal experiments
indicate that DEX administered perineurally does
not produce neurotoxicity'®'' and may even decrease
the toxicity of local anesthetics'>".

One study chose to compare the effects of IV
versus perineural DEX in an interscalene brachial
plexus block (ISB) for shoulder surgeries'. Patients
were randomized to a group receiving ropivacaine
0.5% with DEX 0.5 ng/kg for the block, a group
receiving ropivacaine 0.5% for the block with DEX
0.5 ng/kg IV, or a control group receiving ropivacaine
0.5% alone. It was observed that both perineural and
IV DEX prolonged the analgesic duration (10.9 h
and 9.8 h respectively) compared to ropivacaine
alone (6.7 h) and demonstrated a reduction in
opioid intake for 24 hours postoperatively, all of
this without prolonging the duration of motor block.

Rodrigues et al. evaluated the effects of IV
dexamethasone, DEX, or their combination on the
analgesic duration of ISB in patients undergoing
arthroscopic shoulder surgery. In this study,
dexamethasone alone gives an advantage in

analgesic block duration compared to DEX. This
study has also shown that analgesic duration in
patients receiving both drugs was no longer than
that in patients receiving dexamethasone alone.
This finding is supported by a meta-analysis by
Albrecht et al. in which dexamethasone appears to
be a superior perineural adjunct for peripheral nerve
blocks, prolonging the duration of analgesia by 2.5
hours more than DEX without the risk of sedation
or hypotension'®. In another recent study, Albrecht
et al. found that taking DEX in combination with
dexamethasone administrated by IV route and
performing an ISB for arthroscopic rotator cuff
repair shortened the time to first morphine intake
and may have even increased the dose of morphine
needed”. Margulis et al., who compared the
addition of perineural DEX or dexamethasone as
an adjuvant to ropivacaine in ISB for arthroscopic
shoulder surgery, did not demonstrate superiority
of using DEX or dexamethasone to reduce opioid
use in the first 48 hours compared to ropivacaine
alone. However, intraoperative opioid use was
significantly lower with DEX and block duration
was significantly longer in both adjuvant groups
compared to ropivacaine alone. The authors conclude
by suggesting the use of DEX as an alternative when
dexamethasone use may be contraindicated'.

As an adjunct to supraclavicular brachial plexus
block for upper limb surgery, IV DEX produced
earlier onset of sensory block (but not of motor
block), longer duration of sensory and motor block,
and longer duration of analgesia (but not longer
mean time to rescue analgesia) as compared with
perineural administration®.

No significant hypotension or bradycardia was
noted at the doses of perineural DEX used (75 pg,
0.5 to 1 pg/kg) in these studies''*",

For minor surgical procedures on the extremities
under intravenous regional anesthesia, DEX IV
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Table II. — Summary of included randomized clinical trials.

First author

Continuous

(Year of . Main Timing Bolus | administra- Uiite Primary
.. Population . Route . treatment
publication, anesthesia of DEX (ng/kg) | tion (ng/ oup(s) outcome(s)
country) kg/h) Ry
Orthopedic surgery
Sample size:
99 Interscalene During Duration of
Age (y): brachial plexus .
ISB ISB 0.5 postoperative
Abdallah™ 18-65 block (ISB) Normal analocsia +
(2016, Can- ASA: I-II (ropivacaine) or or or 0 . Eesle
saline cumulative
ada) Surgery: + General .
unilateral anesthesia After in- v 0.5 24-h analgf:sm
arthroscopic (desflurane) duction consumption
shoulder
Sample size: ISB
122 (ropivacaine +
Age (y)>18 dexamethasone .
Albrecht” ASA: LI %) After in- Normal | Lime from block
. v 1 0 . to first morphine
(2022, France) Surgery: + General duction saline intake
arthroscopic anesthesia
rotator cuff (propofol +
repair sufentanil)
Sample size:
131 During
Breebaart® Age (y): Intrathecal IT IT Sug Chloropro- On§et and
18-70 . . duration of the
(2019, Bel- anesthesia (IT) or or or 0 caine 40
. ASA:1 . sensory and
gium) (chloroprocaine) | Just after v 0.5 mg alone
Surgery: IT motor block.
knee arthros-
copy
Sampé;: size: Vl:((:)el:ill;e Prolongation of
Age (y): ISB + dexa- postoperative
Margulis™ 18-60 (ripévchie) During ISB 75 0 methasone arizlierza, ;;Ele
(2021, USA) | ASA: LI enera ISB He 3 mg Stp
Surgery: anesthesia or medication,
arthroscopic (sevoflurane) Plain ropi- cfrii?r??i?n
shoulder vacaine P
Sample size:
45
Age (y): < 18 Intravenous Before
Mizrak® ge ()= regional IVRA v 0.5
ASA: I-1I . Not clearly
(2010, Tur- S ) anesthesia or or or 0 / defined
key) “rlgfry' | (IVRA) During | IVRA 0.5
carpal funne (lidocaine) IVRA
and tendon
release
Sample size:
54
. Age (y): > 18
21
Mizrak ASA: I-1I IVRA Premedi- Normal Not clearly
(2011, Tur- . . . v 0.5 0 .
key) Surgery: (lidocaine) cation saline defined
carpal tunnel
and tendon
release
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Sample size:

Dexame-

thasone
198
Rodrigues®” Age (y): <18 4mg alone
(2021, Can- ASA- i—_lII ISB During v 50 0 or Analgesic block
ada) ’ Sur 'e ) (bupivacaine) ISB HE DEX 50 duration
arthr(;gscrg.' Mg + dexa-
pic
shoulder methasone
4mg
Sample size: . Mainte-
40 Supraclavicular
nance v 1 0.4
Samar®® Age (y): plexus block Sensory and
. 18-60 (SCB) / motor block
(2020, India) . . or or or or .
ASA: I-11 (lidocaine + Durin SCB | 0 characteristics
Surgery: up- bupivacaine) urng
: SCB
per limb
Urology
Sample size: Ketamine
Akea® A 25( ) General 250 pg/kg Postoperative
¢ ge L) anesthesia End of bladder
(2016, 18-75 v 1 0 or
Turkey) ASA: LIT (sevoflurane + surgery catheter-related
T N20) N 1 discomfort/pain
Surgery: orma
cystoscopy saline
Sample size:
Arpaci and 40 Sedation M1dazglam .
Bozkirli* Age (y): (remifentanil) infusion Postoperative
20-70 . | Sedation v 0 0.2-0.7 | rate 0.05- cognitive
(2013, + local anesthesia .
Turkey) ASA: I-1I of the urethra 0.15 pg/ functions
v Surgery: " kg/h
cystoscopy
Sampig size: Propofol
loading
Age (y): . .
Kaygusuz? 18-60 Sedation lrr;ﬁl/sliozf Analgesi
(2008, ASA: I-1T Sedation | IV 1 0.2 ke, algesic
(fentanyl) then infu- efficacy
Turkey) Surgery: ex- sion rate
tra-corporeal 2 4 mo/
shock wave .k /hg
lithotripsy g
Samp6lg size: + Keta-
. mine 1mg/
Kose* Algge-g(f)). 1 0.2 kg R
(2012, ASA: LIT Sedation Sedation v or or or a:;;‘;igs
Turkey) S o 1 0.2 + Midazo- P
ureery: lam 0.05
transurethral ma/k
procedure g/kg
Sample size:
52 Propofol
Age (y): loading
Salem?® 20-60 . dose 1 mg/ .
(2016, Egypt) | ASA: I-1I Sedation Sedation | IV 1 03 ke, then | Ciicacity of
(fentanyl) . . analgesia
Surgery: ex- infusion
tra-corporeal rate 3 mg/
shock wave kg/h.
lithotripsy
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Sample size:

60
Age (y): Intraoperative
Shariffuddin® 18-65 General Premedi- Normal anesthetic agent
(2018, Malay- ASA: I-1I anesthesia cation v 0.5 0 saline requirements
sia) Surgery: (sevoflurane) (MAC of
ureteros- sevoflurane)
copy, ureteric
stenting
Sample size: Midazolam
49
0.05 mg/
Age (y): ke +
Zeyneloglu® 18-80 Sedation fentany
(2008, Tur- ASA: I-11 (rescue fentanyl + | Sedation v 1 0.2 I g /k}é Recovery time
key) Surgery: ex- midazolam) then nor-
tra-corporeal .
mal saline
shock wave . .
. . infusion
lithotripsy
Gynecology and obstetrics
Sample size: Propofol
60 loading
E{lngo! Tan- Age (¥): Sedation dose 1.5 Postoperative
riverdi® 18-65 (fentanyl + Sedation v 1 0.7 mg/ke, ain and anxiet
(2019, Tur- ASA: I-11 entany : then infu- | P y
midazolam) . level
key) Surgery: sion rate
minor hys- 2.5 mg/
teroscopic kg/h
Sample size:
100 .
Age (¥): General Induc- Incidence on
Das® ge v anesthesia tion and Normal the discharge
. 30-60 . . v 0 0.6 . .
(2018, India) ASA: LI (isoflurane + mainte- saline six hours after
Surgery: N20) nance surgery
breast cancer
Sample size: Sedation Midazolam
. 52 (fentanyl +
Elnabtity and Age (¥): ropofol in 0.06 mg/
Selim” gely) prop . kg, then | Length of PACU
(2017, Saudi 25-38 rescue) Sedation v 1 0.5 0.5 m sta
> Sau ASA: I-1I + Paracervical o me Y
Arabia) incremen-
Surgery: oo- block
. . . tal doses
cyte retrieval (lidocaine)
Sample size:
80 Fentanyl
Age (y): Induc- loading .
Hakim® 21-50 General tion and dose 1 ng/ Postoperative
ASA: I-1I anesthesia on v 0.6 0.2 kg, then quality of
(2019, Egypt) mainte- . .
Surgery: (propofol) nance infusion recovery
gynecologi- rate 0.5
cal laparos- ng/kg/h
copic
Sample size:
Aglez(oy)‘ Ketamine
Kaur® 18-60 arcl}eeslzlfizlia Premedi- v | 0 05 r:rg/kg Discharge
(2021, India) ASA: I-1I cation readiness
S ) (propofol) Normal
DUIECTY: saline
minor gyne-
cological
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Sample size:

150 Midazolam Sedation
. Age (y): General anes- . 0.04 mg/ score, dose
Kumari® 1850 thesia Premedi- 1y 0.1 0 ke of additional
(2018, India) ASA: I-1I cation ’ or
(propofol) propofol,
Surgery: Normal recove
minor gyne- saline 24
cological
Sample size:
40
Propofol .
Maurya* Age (¥): . inﬁll)sion Multiple
(2020, Sri 18-65 Sedation Sedation | 1V 1 0207 | rate7s- | Psychomotor
ASA: I-1I (fentanyl) recovery
Lank: 100 pg/kg/
anka) Sur ) ng/kg h Lo
gery: min characteristics
minor gyne-
cological
Sample size: Remifent-
60 anil load-
Age (y): ing dose
33
(s;ég’;“Tur_ 20-40 afeesrt‘ﬁgla Afterin- | o 1 04 1 pg/ke, Not clearly
’ ASA: I-1I duction ’ then infu- defined
key) (desflurane) .
Surgery: sion rate
gynecologic 0.2 ng/kg/
laparoscopic min
Sample size: Before Fentanyl 1
Saravana- 62 . pg/kg 10
induc- 0.5
perumal and Age (y): Sedation tion min before Quality of
Udhayaku- 23-38 (propofol) N v N 0 starting recovZ
mar* ASA: I-1I prop Start 05 and 1 pg/ Yy
(2021, India) Surgery: oo- ’ kg at the
surgery
cyte retrieval start
Sample size:
40
>
Techanivate* Age (y):2 18 General' After .
. ASA: I-1I anesthesia . Fentanyl Postoperative
(2012, Thai- intuba- v 0.5 0 .
’ Surgery: (desflurane + . 0.5 pg/kg analgesia
land) . tion
gynecologic N20)
diagnostic
laparoscopy
General surgery
Chloropro-
Sample size: caine 40
150 mg alone Time until
Age (y): . or complete
49
8‘83? ndia) 18-65 (ehlor I? aine) D‘;rng IT 10 ug 0 Chloro- recovery of
’ ASA: II-11T cioroprocaine procaine sensory and
Surgery: 40 mg + motor block
umbilical nalbuphine
0.4 mg
Sample size:
Kapoor and 50 Recovery time
Sharma Age (y): <18 IT During IT 5 g 0 Distilled of the motor and
. ASA: I-11 (bupivacaine) IT water
(2022, India) Surgery: sensory block
perianal
Sample size:
40 Duration of
Nethra* Age (y): 1T During Normal sensory block
(2015, India) 18-55 (bupivacaine) IT IT S ug 0 saline | ndtimeto first
’ ASA: I-1I uptvacaine analgesic admin-
Surgery: istration
perianal
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Sample size:

Fentanyl

90 loading
Age (y): Induc- dose
Siddiqui*® 18-60 afeesr;lzzlia tion and v | 0.5 2.0 ng/ Discharge time
(2021, India) ASA: I-1I mainte- ' kg, then from PACU
(propofol) . .
Surgery: nance infusion
cholecystec- rate 1.0
tomy ng/kg/h
Sample size:
48 During 3 Time to
Sudheesh* Age (y): > 18 IT spinal T or 0 / ambulation,
(2015, India) ASA: I-1I (bupivacaine) anesthe- 5 duration of
Surgery: sia analgesia
perianal
0.6, Midazolam
then ti- IV 0.02
Sample size: trated to | mg/kg +
60 achieve fentanyl
Age (y): desired | IV2pg/
Tomar'® 20-50 clinical kg, then Postoperative
. ASA: I-1I Sedation Sedation v 1 effect propofol .
(2015, India) . . analgesia
Surgery: with loading
various with dose dose 0.5-1
duration < 45 ranging | mg/kg and
min from 0.2 | infusion
to 0.7 rate 1-3
ng/kg mg/kg/h
Sample size:
80 Local anesthesia liro(;z?:)]
Age (y): (lidocaine) dose 2 n%g y
Wang'* 18-70 + blockage the Sedation v 0.5 0.5 ke, then Requirement of
(2017, China) ASA: I-1I nerves of the ’ ’ Lo fentanyl
. . . infusion
Sgrgery: in- groin region rate 1.5mg/
guinal h.erma (ropivacaine) ke/h
repair
Sample size:
168
Age (y) General Induc-
Xie" 18-65 anesthesia tion and v 0.5 01 Normal Incidence of
(2021, China) ASA: LI (remifentanil + mainte- ’ ’ saline PONV
propofol) nance
Surgery: thy-
roidectomy
Stomatology and dental surgery
Sample size:
60
Cheung® Age (y): Loca'l ane§thesia ' '
18-50 (lidocaine) Premedi- Normal Postoperative
(2011, Hong . . IN 1 0 . . .
Kong) ASA: I-1I + propofol in cation saline pain relief
Surgery: rescue
third molar
removal
Sample size: Midazolam
60 loading
Age (y): <18 infusion
Fan™ . ASA I Local anesthesia . 0-005 r.ng/ Effectiveness of
(2012, Singa- Surgery: (lidocaine) Sedation v 1 0.2 kg/min, sedation
pore) third molar then infu-
removal and sion rate
dental im- 0.01 mg/
plant kg/h

194 AcTA ANAESTH. BEL., 2024, 75 | SupLL. 1




Sample size:

76 During
General anes- .
Age (y): . local Intraoperative
thesia .
20-40 . anesthe- | Wound hemodynamics
Mandal*® (isoflurane + . . Normal
. ASA: I-1I sia (after | infiltra- 1 0 . parameters and
(2016, India) Surgery: N20) eneral tion saline ostoperative
ureery: + Local anesthesia | © postope
unilateral . . anesthe- pain
. (lidocaine) .
traumatic sia)
maxillofacial
Sample size: Midazolam
60 loading
Age (y): Nerve block dose 0.08
Mishra* 18-65 or regional . mg/kg, Not clearly
(2017, India) | ASA: I-I anesthesia Sedation | IV ! 051 then infu- defined
Surgery: oral (lidocaine) sion rate
and maxil- 0.05 mg/
lofacial kg/h
Fentanyl
Sample size: 8 ng/kg,
141 then pro-
Age (y): pofol infu- .
Nolan® 18-35 Sedation Sedation v 1 0.5 sion rate evl:rftssp ;::atl(l)irr}i/n
(2020, USA) | ASA: LI (midazolam) : 125 png/kg/ | <V quiring
. intervention
Surgery: min for 10
third molar min, then
extractions bolus of
0.1 pg/kg..
Sample size:
18
Nooh* AZg(I?-gé): Local anesthesia | Premedi- Quality of
(2013, Saudi H anes . IN 1.5 0 Water Y
. ASA: 1 (lidocaine) cation sedation
Arabia)
Surgery:
third molar
removal
Sample size:
2o N s
52 '
Ryu 16-55 Local anesthesia Before 0.5 afFer Local . Not clearly
(2016, Repub- . . local an- 20 min 0 anesthesia
. ASA: I-1I (lidocaine) . defined
lic of Korea) esthesia or or only
Surgery: v 1
third molar
extraction
Sample size:
12
ASg;_%): Efficiency
ASA: LIT Sedation in terms of
S . ) (midazolam, fen- Induc- anesthesia and
Taylor* urgﬁry. tanyl, propofol) | tion and v 0 4 Normal surgery times,
(2020, USA) Maxary | 1 ocal anesthesia | mainte- saline vital signs,
and mandib- . . . .-
(lidocaine, bupi- nance subjective
ular arch ex- vacaine) atient
tractions with pati
. experience
associated
dentoalveolar
preprosthetic
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Ophthalmic surgery

. Midazolam
Sample size: infusion
Apan® 90 Peribulbar block rate 25 g/
Age (y): > 18 (lidocaine) . Not clearly
(2009, ASA: T-IT + Fentanyl bolus Sedation v 0 0.25 ke/h defined
Turkey) . or
Surgery: In rescue Normal
cataract .
saline
. Remifent-
Sample size: 1 load-
80 Propofol bolus iﬁl dose
Kaya® Age (y): +Peribulbar block 0 g S Lo/ Quality of
(2022, 65-80 and periorbital Sedation v 1 0.4 k. t}tle gn sl; dati{m
Turkey) ASA: I-1IT infiltration ; rﬁ”’usion
Surgery: (lidocaine) rate 0.05
cataract .
pg/kg/min
Sam};l}essme: Sedation Acetamin-
Moradi Age (y): (midazolam, . ophen 15 -
Farsani® 50-80 fentar?yl, After‘ in- v 0.5 0 mg/kg Postgperatlye
(2022, Tran) ASA: LI ketamine) duction or pain intensity
Sur ) + Eye drops Normal
UrEety: (tetracaine) saline
cataract
Sample size: l?roquol
3] infusion
Na® rate 2 mg/
(2011 Age (v): Eye drops kg/h + Patients’
- 20-75 ye crop Sedation | IV 0 0.6 S ahen®
Republic of ASA: LIII (proparacaine) alfentanil satisfaction
Korea) S o infusion
u:geryt. rate 20 pg/
catarac ke/h
. Remifent-
Sample size: .
100 anil load-
Poorzamany Age (¥): ing dose Safety for
Nejat 40-70 Local anesthesia | g 4.0 | 1v 05 | 0104 Olneke patients
Kermany* ASA: LI (lidocaine) then infu- cognitive
2016, Iran ) sion rate function
S .
ureery: 0.025-0.1
cataract .
pg/kg/min
Propofol
4 mg/ml +
ketamine
Sample size: 2 mg/
Yagan® 60 Retro-bulbar I.nl: load- Hemodynamic
Age (y): =45 . ing dose .
(2015, ASA- I-_IH block Sedation v 0.5 0.2-0.7 0.125ml/ and respiratory
Turkey) Surgery: (lidocaine) kg, then effects
cataract infu-
sion rate
0.05-0.125
ml/kg
Paediatrics
Sample size:
. 120 Propofol 1
Ali and Age (y): 2-6 General anes- mg/kg
Abdellatif” thesia End of v 03 0 or Emergence
ASA:T-II (sevoflurane + surgery : N ! agitation
(2013, Egypt) |  Surgery: N20) orma
adenotonsil- saline
lectomy
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Midazolam

Sample size: (-)~;05rén§/fl;%
60 II())a dling Hemodynamic
Al Taher” Age (y): 4-10 | Local anesthesia . parameters +
(2010, Egypt) ASA:1 (lidocaine) Sedation v 2 04 d(l)(se tlhrer;g/ effectiveness of
Surgery: <& sedation
dental infusion
rate 5 mg/
kg/h
Sample size:
77
Bedirli™ Age (y): 2-12 General After Tramadol Need for rescue
(2017, ASA: I-1I anesthesia intuba- v 1 0 2 ma/k morphine in
Turkey) Surgery: (sevoflurane) tion ke PACU
adenotonsil-
lectomy
Sample size:
60 General Midazolam
Bhadla” Age (y): 5-12 . Premedi- .
(2013, India) ASA-: LI anesthesia cation v 0.4 0 0.05 mg/ Sedation score
(sevoflurane) kg
Surgery:
ophthalmic
Sample size:
78 General
Age (y): 1-8 anesthesia 0
Bharti'” ASA: I-11 (sevoflurane, Caudal Caudal or 0.5 0 / Analgesic
(2014, India) Surgery: N20) block U orl efficacy
lower ab- + Caudal block or 1.5
dominal and (ropivacaine)
perineal
Sample size: Prop (.)fOI
70 loading
dose 1 mg/ .
Chauhan'" Age (y): 2-12 . . Hemodynamic
(2020, India) ASA: T Sedation Sedation v 2 0.3 %(g, t}.len parameters
Surgery: infusion
) %h ) rate 100
sclerotherapy ne/ke/min
Sample size:
80 General Time to the
Cho'™ Age (y): 1-6 anesthesia first oral
(2015, ge Ly Caudal Normal .
. ASA:1 (sevoflurane) Caudal 1 0 . acetaminophen
Republic of block saline
Surgery: + Caudal block ask after
Korea) . . . .
unilateral (ropivacaine) discharge
orchiopexy
Sample size:
Age (9(:; 3.6 Midazolam
£e Ly 0.2 mg/kg Incidence of
Das' ASA: I-III . . . .
. Sedation Sedation IN 2 0 + ketamine patients who
(2022, India) Surgery: S
. 5 mg/kg, could lie still
fraction- orall
ated radiation y
treatment
Sample size:
75
D™ Age (y): 3-7 General anes- Premedi- 1 Normal Success of
(2017, China) ASA: I-1I thesia cation v or 0 saline tracheal
’ Surgery: (sevoflurane) 2 extubation
adenotonsil-
lectomy
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Sample size:

Fentanyl

. 90 General anes-
71
Erdil Age (y): 2-7 thesia .After 2.5 nelke Emergence
(2009, intuba- v 0.5 0 or o
ASA:1 (sevoflurane+ . agitation
Turkey) tion Normal
Surgery: ad- N20) .
: saline
enoidectomy
Sample size:
59
Age (y): 1-6
Ghai' /;SA: I_I.I (k tsrfr:l(iir?n(i)rlllr _ | Premedi- N 55 0 l\gﬁizo(l)a? Effectiveness of
(2017, India) uIgery: ctamune mres= - ation : YU sedation
computed cue) mg/kg
tomography
scan proce-
dures
Sample size:
150 Ketamine
Gyanesh'! Age (v): 1.-10 Sedation Premedi- sme/ke Ease of IV
(2014, India) ASA: unin- (propofol) cation N ! 0 or cannulation
’ a formed propoto Normal
Surgery: saline
MRI
. Propc?fol Time interval
Sample size: 1 loading f
40 + Mid- infusion discm;‘i’ﬁaﬁon
Heard'® Age (y): 1-10 . . azolam 300 pg/kg/ . .
(2008, USA) ASA- 1T Sedation Sedation v IV 0.1 0.5 min, then of the .mfusmn
. . until full
Surgery: mg/kg infusion recovery of
MRI rate 250 res nsi\rl};ness
pg/kg/min PO
Sample size:
Kim?* 94 General
(2014, Age (y): 1-5 anesthesia After in- v 0 02 Normal Emergence
Republic of ASA: I-1I (propofol + duction ’ saline agitation
Korea) Surgery: desflurane)
strabismus
Sample size:

. 40 General Intraoperative
Kim'™ A 0 1-5 anesthesia anesthetic agent
(2014, ge y): After in- Normal . &
Republic of ASA: 1 (sevoflurane) duction v 1 0.1 saline requirements

P Surgery: her- | + Caudal block (MAC of
Korea) . . .
nioplasty or (ropivacaine) sevoflurane)
orchiopexy
Sample size: Premedi- Ngnnal Incidence
247 . IN 2 saline IN .
Lee-Archer'* cation of negative
Age (y): 2-7 General :
(2020, . or 0 behaviour on
. ASA: I-11 anesthesia . or or .
Australia) After in- postoperative
Surgery: . v 0.1 Normal
. duction . day three
various saline [V
Sample size: General anes-
122 thesia Durin 0.3
Li® Age (y): 6-10 (sevoflurane) inliiuc% v o.r 0 Normal Incidence of
(2020, China) ASA: I-1I . saline PONV
+ Eye drops tion 0.5
Surgery: (oxybuprocaine)
strabismus ybup
Sample size: General
43 anesthesia
Lundblad™® Age (y): (seyo'ﬂura}ne) _ . ' Time to ﬁfst
1728 + Ilioinguinal/ During Plain ropi- postoperative
(2015, . . IINB 0.3 0 . L
ASA: I-1I iliohypogastric [INB vacaine | administration of
Sweden) . .
Surgery: in- nerve block analgesia
guinal hernia (IINB)
repair (ropivacaine)
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Sample size:

279
Age (y): 3-24
Miller'® months Pentobar- Adequate
ASA: TI-11T Sedation Sedation IN 2.5 0 bital oral 5 | sedation within
(2018, USA) .
Surgery: mg/kg 30 minutes
transthoracic
echocardio-
graphic
Sample size:
60
. General
Mizrak® Age (y): . Before
011, 4.5-11 anesthesia induc- | IV 0.5 0 Normal |~ Not clearly
(ketamine, . saline defined
Turkey) ASA: 1 tion
fentanyl)
Surgery:
strabismus
N: .
Age ( §93_7 General Incidence and
Mukherjee” ety . Premedi- Clonidine severity of
. ASA: I-11 anesthesia . IN 1 0
(2015, India) cation 4 pg/kg emergence
Surgery: (sevoflurane) .o
> agitation
various
Sample size: l;zzgair;yl
72 General Induc- dose 1 £ /
Naveen” Age (y): 1-4 anesthesia tion and v 025 0.4 ke th : f Time to
(2022, India) ASA: I-1I (sevoflurane, mainte- ’ ’ . & . extubation
infusion
Surgery: oral N20) nance
habilitation rate | pg/
e kg/h
Sample size:
109 General Morphine Amount of
Age (y): 3-12 : After 0.75 P :
Olutoye™ anesthesia . 50 ng/kg postoperative
ASA: I-11 intuba- v or 0 .
(2010, USA) Surgery: (sevoflurane + tion | or morphine
adenotonsil- N20) 100 pg/kg required
lectomy
Sample size:
122
Age (y): 2-10 General anes- Amount of
Patel” geLy): thesia After in- Fentanyl 1 postoperative
ASA: TI-II . v 2 0.7 .
(2010, USA) (sevoflurane + duction ng/kg morphine
Surgery: N20) required
adenotonsil- q
lectomy
Sample size:

. 101 General. After 2 Fentanyl Time to first
Pestieau™ Age (y): 2-12 anesthesia intuba- v - 0 1 ng/kg morphiner
(2011, USA) ASA: I-1I (desflurane + ti‘(l) na ‘Z or ‘igp uier:lctue

Surgery: ton- N20) 2 pg/kg d
sillectomy
Sample size:
30 .
Sedation
Rehman® Age (¥): 2-5 (propofol) Before Normal Requirement of
. ASA: 1 . induc- v 1 0 .
(2021, India) + Local anesthesia . saline propofol
Surgery: (lidocaine) tion
endodontic
treatment
Sample size:
88 + Ket-
. Age (y): 1-7 2 amine .

- 91 5
Sado-Filho . ASA: I-1I Sedation Sedation IN or 0 Img/kg Chlldr.en S
(2021, Brazil) behaviour

Surgery: 2.5 or
endodontic Alone
treatment
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Sample size:

81
Sato® Age (y): 1-9 arcl}eesrtlli:;lia After in- v 03 Normal Emergence
(2010, Japan) ASA: I-1I duction ’ saline agitation
Surgery: (sevoflurane)
various
Sample size:
105
Shafa™ Age (¥): 3-10 General. 15 min 2 Normal Not clearly
ASA: I-11 anesthesia before v or .
(2021, Iran) . saline defined
Surgery: (isoflurane) surgery 1
adenotonsil-
lectomy
Sample size:
60
% Age (y): 5-10 General. .
Sharma ASA: LIT anesthesia Premedi- v | Normal Emergence
(2019, India) ) (Isoflurane + cation saline agitation
Surgery:
adenotonsil- N20)
lectomy
Samp71§ size: General
0 2l anesthesia Level of
Sheta . Age (y): 3-6 (sevoflurane + Premedi- Midazolam | Sedation upon
(2014, Saudi ASA: I-1I . IN 1 .
Arabia) Sur - full N20) cation 0.2 mg/kg | separation from
nllloﬁfﬁy cierllltal + Local anesthesia their parent
rehabilitation (lidocaine)
Sample size:
60
. General
81 .2l
Tsiotou Age (y): 3-14 anesthesia After in- Normal Emergence
(2018, ASA: I-1I . v 1 . .2
Greece) S ) (propofol + duction saline delirium
a de?li)gtf)rr?s.il- remifentanil)
lectomy
Sample size:
60 General
Age (y): 3-6 . . .
Wang? ASA: T anesthesia Premedi- IN ) Midazolam Emergence
(2020, China) S A full (propofol + cation 0.5 mg/kg delirium
nlgﬁf}? (ielllltai remifentanil)
rehabilitation
Sample size:
80
Age (y): 5-12 General
anesthesia
ASA: unin-
Wang'"¢ formed (propofol 4 mg/ | Premedi- N ! Propofol Not clearly
(2022, China) Surgery: kg/h in DEX cation alone defined
laparoscopic group or 5 mg/
treatment kg/h in group
of cryptor- control)
chidism and
hydrocele
Sample size:
Zanaty and El 60 General . 2 Alone Level of
. Age (y): 3-6 . Premedi- | Nebu- or .
Metainy* ) anesthesia . . or . sedation after
(2015, Egypt) ASA LI (sevoflurane) cation lized 1 * ketamine premedication
’ Surgery: 1 mg/kg
Dental
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Diagnostic procedure

Sampég size: Fentanyl
Amri® Age (y): Sedation b01>1ks Of Hemodynamic
20-70 (propofol bolus in | Sedation v 1 0.5 HExE parameters +
(2018, Iran) normal
’ ASA: I-IT rescue) . pain score
Sureery: saline
gety: infusion
colonoscopy
Remima-
Sample size: zolam tosi-
146 . late initial
Age (y): Se.datlon. Induc- dose 12
Chen'™® 4565 (remifentanil) tion and mg/kg/h Success of the
+ Ai . .2-0. .
(2022, China) | ASA: I-I Airway mainte- v 0.5 1 0207 | ¢ 10 min, | foroscopy
nebulization . procedure
Surgery: (lidocaine) nance then infu-
flexible bron- sion rate
choscopy 1-2mg/
kg/h
Sample size: Effects on
60 Midazolam preoperative
Dere'® Age (y): Sedation 0.05 mg/ hemodynamic
(2010, 20-80 (fentanyl) Sedation v 1 0.5 kg + nor- parameters,
Turkey) ASA: I-1I entany mal saline | sedation, pain,
Surgery: infusion | satisfaction, and
colonoscopy recovery scores
Propofol
. via target-
Samp61§ size: controlled
infusion
> 4
Eberl™ Aiesg').l-_ﬂi 8 Sedation starting Patients and
(2016, The S o (propofol in Sedation v 1 0.7-1 with a endoscopists
Netherlands) en(lilczl(sg:cl;}ll).ic rescue) targeted satisfaction
esophageal plasma
dures concentra-
proce: tion of 2
pg/ml
Sample size:
101 Percentage of
Age (v): patients meeting
Edokpolo™ 58—7}; ' Sedation During v 03 0 Normal | discharge criteria
2019, USA ropofol induction ’ saline within 30 min
ASA: I-ITI Prop
Surglery' from procedure
colonoscopy end-time
Sample size: General
60 anesthesia
Nebu- 0.6 .
o> +
Gu' Age (y):2 18 (pr(.)pofol . Premedi- | lized Normal Incidence of
. ASA: I-11 remifentanil) . 0 . moderate to
(2019, China) . cation or or saline .
Surgery: + Airway v 0.6 severe coughing
flexible bron- nebulization ’
choscopy (lidocaine)
Sample size: Prop (.)fOI
60 loading
Age (¥): dose 2-3
Karanth'* ’ Sedation . mg/kg, Effectiveness of
(2018, India) 25-60 (fentanyl + N20) Sedation v ! 0.2-08 then infu- sedation
ASA: -1 Y
Surg.ery' sion rate
colonoscopy 25_100.
pg/kg/min
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Sample size: Ketamine
72 load-
Age (y): ing dose
18-75 0.25mg/
Ramkiran' ASA: I Sedation During kg, then |l propofol
(2015, India) Surgery: (propofol) induc- v ! 0.5 infusion consumption
’ endoscopic prop tion rate Spg/ P
retrograde kg/min
cholangio or
pancreatog- Normal
raphy saline
Sample size: Remifent-
Agz(zy)' Sedation a:Irlllgl 11?:: Incidence
Ryu' ’ (propofol)
(2012, Repub- 18-70 + Airway Sedation | IV 0.2 042 | OOneke, of oxygen
. ASA: I-11I L then infu- desaturation
lic of Korea) nebulization . N
Surgery: (lidocaine) sion rate (Sa02 < 90%)
flexible bron- 1-5 pg/
choscopy kg/h
KETO-
. FOL:
Sample size: :
ketamine:
50
Age (y): 3.2 mg/ml
: 4 .
Sruthi®™ 18-60 9 I;rrt;p O/fl(l)ll " | Time to achieve
. ASA: TI-1IT Sedation Sedation v 10 0.5 > me/mi. Ramsay sedation
(2018, India) Loading
Surgery: score > 3
¢ h dose Iml/
ransesopha- ke/h, then
geal echocar- . .
diography infusion
rate 0.05
ml/kg/h
Midazolam
Sample size: 0.05 mg/
kg, then
60
0.01 mg/
Age (v): kg at inter-
20-60 Sedati gl f2-5|  Not clearl
Wy ) edation . vals of 2— ot clearly
(2014, China) ASA: L (fentanyl) Sedation v 0.3 0.2-0.3 min until defined
Surgery: .
a satisfac-
tUpp ir %?s-l tory seda-
r01(§1 estina tion + 0.01
endoscopy me/kg for
rescue
Samp6le7: size: Propofol
loadin;
Age (y): y
18-65 dose 0.6
Wu'” B Sedation . mg/kg, Not clearly
(2015, China) ‘;SA‘ HI (fentanyl) Sedation | IV ! 0.5 then ad- defined
ufger_\{r. ) ditional
ogso dgas © doses of
uodenos- 10-20 me.
copy

DEX: Dexmedetomidine; IINB: Ilioinguinal/iliohypogastric nerve block; IN: Intranasal (route of administration); ISB: Interscalene brachial
plexus block; IT: Intrathecal (route of administration); IV: Intravenous (route of administration); IVRA: Intravenous regional anesthesia; MAC:
Minimum alveolar concentration; MRI: Magnetic resonance imaging; PACU: Post-anesthesia care unit; PONV: Postoperative nausea and vomit-
ing; SCB: Supraclavicular plexus block.
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as premedication or when added to lidocaine
improves the quality of anesthesia and perioperative
analgesia®-?'.

One study compared IV or intrathecal (IT)
administration of DEX for ambulatory knee
arthroscopy®. This Belgian study indicates that the
duration of sensory block after spinal anesthesia
with chloroprocaine can be prolonged without any
adverse effects on hemodynamics or neurological
function by supplementing with spinal DEX. This
approach was found to be associated with a slight
delay in time to first urination and hospital discharge
following day case knee arthroscopy. Block onset
times and motor block intensity with DEX were
comparable to chloroprocaine alone. It should be
noted that a single dose of IV DEX did not result
in prolongation of sensory block when used in
conjunction with spinal chloroprocaine®.

DEX as an adjuvant anesthetic in ambulatory
orthopedic surgeries has shown promising results
in pain control and duration of sensorimotor block
in different regions with an interesting safety
profile. Further studies are needed to determine the
appropriate dose of DEX, route of administration,
and optimal combination with other drugs.

Urology

Several authors have studied the use of DEX in
various drug combinations as premedication®,
sedative** or as an adjunct to general anesthesia®
in transurethral procedures performed on an
outpatient basis. One of these studies compared
the effect of DEX-remifentanil combination
versus midazolam-remifentanil combination on
postoperative cognitive function in outpatients
undergoing cystoscopy. It was observed that the
DEX-remifentanil combination achieved sedation
levels faster, impaired cognitive functions lesser and
resulted in shorter recovery times than midazolam-
remifentanil combination. Moreover, surgeon
and patient satisfaction scores were superior with
the DEX-remifentanil combination*. In another
study, Kose et al. demonstrated that both DEX-
ketamine and DEX-midazolam combinations
can provide satisfactory levels of sedation during
transurethral procedures. However, the DEX-
ketamine combination resulted in superior analgesia
and hemodynamic stability, coupled with a lower
incidence of postoperative nausea and vomiting
(PONYV) and a shorter recovery time*. In their study
about the use of a single preoperative dose of DEX
(0.5 pg/kg) in patients undergoing ureteroscopy or
ureteral stenting, Shariffuddin et al. concluded that
DEX was a useful adjuvant in reducing the amount
of anesthetic required to achieve adequate sedation
(lowering the minimum alveolar concentration

of sevoflurane) and opioid consumption both
intraoperatively and postoperatively through day
three. This extended analgesic duration allowed a
significantly higher proportion of patients to return
to their daily activities after 48 hours as compared
to the placebo (normal saline) group®.

Dexmedetomidine has also been tried in the
context of extracorporeal shock wave lithotripsy.
This procedure is often not well-tolerated by patients
in the absence of analgesia and sedation because the
impact of the shock waves causes transient pain at
the site of entry and a deep visceral discomfort. Two
studies compared the use of a combination of DEX
(initial loading dose of 1 pg/kg infused IV over 10
min, followed by an infusion rate of 0.2-0.3 ng/
kg/h) and fentanyl to a combination of propofol-
fentanyl in this indication**. The primary outcome
measure was improved analgesia for both studies.
They concluded that the use of DEX in this context
is effective, safe and better than propofol regarding
analgesic, sedative and respiratory variables. When
compared to midazolam-fentanyl combination,
DEX showed a longer recovery time and required
more rescue sedatives and analgesics, resulting in
lower patient satisfaction®.

In urology, not all studies show similar results.
Nevertheless, it seems that as a sedative and
compared to midazolam or propofol, DEX (loading
dose of 1 pg/kg and then infusion rate of 0.2 to 0.7
ug/kg/h) shows a better efficacy and safety profile.

Gynecology and obstetrics

Minor gynecologic procedures such as dilatation and
curettage, hysteroscopy or diagnostic laparoscopy
are routinely performed on an outpatient basis.

From the seven studies concerning IV DEX in
gynecologic patients, three studies documented a
propofol sparing effect compared with ketamine30,
midazolam® or fentanyl*>. Three studies comparing
DEX with opioids, in the spirit of opioid-free
anesthesia, showed an improvement in analgesia
with DEX and a better outcome on the occurrence
of PONV?32334,

Extubation time and sedation in the early recovery
phase were prolonged with DEX in two studies, with
no effect on hospital discharge time****. Two more
studies reported no delay in discharge time™*, while
two studies reported early discharge®*.

When used in combination with fentanyl for
sedation, DEX resulted in a significant decrease in
mean arterial pressure and heart rate compared to the
use of propofol. Patients in the DEX group reported
lower postoperative pain scores in the Bingol* et al.
study, while all patients in both groups were pain
free in the postoperative period in the Maurya* et
al. study.
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Two RCTs have demonstrated the usefulness of
DEX as an adjunct to sedation for oocyte retrieval.
The use of DEX instead of midazolam*” or fentany!*
resulted in less total propofol consumption, less use
of rescue analgesia, and less PONV. It is interesting
to note that the number of oocytes retrieved,
embryos transferred, and percentage of pregnancy
per embryo transfer were comparable in both
midazolam and DEX groups™.

One article suggests the use of an infusion of 0.6
ug/kg/h of DEX as an adjunct to general anesthesia
in breast cancer surgery to facilitate early discharge.
In this study, the addition of DEX significantly
reduced the number of overnight admissions, in part
by reducing the need for postoperative analgesia and
the incidence of PONV®,

We take this opportunity to remind the readers
that, according to the EMA, the use of DEX in
pregnant women is not recommended due to
increased uterine contractions and limited data
about fetal exposure’. Also, DEX is excreted in
human milk, with levels below the limit of detection
24 hours after discontinuation of treatment.

General surgery

The use of DEX has been proposed as an adjunct
to general anesthesia in outpatients undergoing
cholecystectomy in an opioid-free anesthesia
approach. In their study, Siddiqui et al. compared
the use of opioid (fentanyl) with non-opioid (DEX)
based technique with propofol infusion. The opioid
group had better hemodynamic stability, required
less rescue analgesia in the first hour after surgery
and experienced early discharge because of less
residual sedation, possibly because the consumption
of propofol was higher in the DEX group. In this
study, the only benefit found with the use of DEX
is the prevention of PONV*. The addition of DEX
with azasetron has been evaluated to reduce the
occurrence of PONV compared with the use of
azasetron alone in patients undergoing ambulatory
thyroidectomy, which proved to be a failure41.
This section also provides an opportunity to
discuss the use of DEX as an adjunct to spinal
anesthesia. Indeed, neuraxial administration of
DEX may be an appropriate route, as a number
of studies conducted in animals have reported no
neurological deficits**. Intrathecal DEX 3 or 5
ug added to hyperbaric bupivacaine 4 or 6 mg
has been studied for outpatient anorectal surgery.
It was found that DEX prolonged the duration of
sensory and motor block, resulting in a prolonged
first time to analgesic administration, but delayed
ambulation and therefore delayed discharge from
the hospital***. A study by Gupta et al. aimed to
compare the effect of adding DEX or nalbuphine as
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an adjunct to chloroprocaine for spinal anesthesia in
patients undergoing umbilical surgery®. The DEX
group had prolonged time to onset, duration, and
complete resolution of sensory and motor block
compared with the nalbuphine or chloroprocaine
alone groups. Sedation scores and hemodynamic
variables were comparable, and there were no major
adverse effects in either group®.

The delayed recoveries observed with IT use of
DEX (at doses ranging from 3 pg to 10 pg) raise
the question of whether it is a good indication in
the outpatient setting. Currently, we would not
recommend the use of IT DEX for outpatient
management.

Stomatology and dental surgery

Although local anesthesia usually provides adequate
analgesia for dental surgery, patients may experience
discomfort and fear. In this context, DEX has been
used as premedication®* or for intraoperative
sedation™.

For its use as a premedication drug, the intranasal
(IN) route has been extensively studied because
its pharmacologic effects have been found to be
comparable to IV administration, with the exception
of a faster onset of action with IV administration’.
In their study, Ryu et al. compared the use of [V with
IN administration of DEX in third molar surgery
and showed that the two modes of administration
produced similar sedative and analgesic effects and
similar patients satisfaction. Nooh et al. showed
that 1.5 ug/kg inhaling DEX as premedication for
the surgical removal of third-molar teeth could
significantly increase patient relaxation after the
first 2030 minutes of the surgical procedure, with
a peak effect reached after 40—50 minutes and a
return to placebo effect after 70—80 minutes®'. No
significant difference was observed between the
DEX and placebo groups in pain control during
local anesthesia, time to first oral analgesic and
number of analgesic tablets used. In another study,
patient satisfaction and psychomotor recovery was
similar compared to placebo, even if IN DEX was
accompanied with less post-procedural pain scores™.

Concerning its use for perioperative conscious
sedation, Fan et al. compared IV DEX with
midazolam and suggested that DEX produced
comparable sedation with lower heart rate and
blood pressure without the need for intervention,
higher cooperation rate, and less anxiety®. Their
conclusion, corroborated by one other study*, is that
IV DEX can be a safe replacement for midazolam
for sedation purposes. Nolan et al. tried IV DEX
as an alternative to a combination of propofol and
fentanyl**. Compared to both these drugs, DEX is
associated with fewer respiratory events requiring



intervention, resulting in fewer interruptions during
the sedation process and improved patient safety.
DEX also provides powerful pain relief, anxiety
reduction, and muscle relaxation. However, it
should be noted that DEX cannot reliably provide
anterograde amnesia®.

Mandal et al. had the idea to infiltrate a combination
of DEX and lidocaine around the surgery site during
general anesthesia for reconstructive maxillofacial
surgeries™. The results showed that it was effective
in reducing surgical bleeding and anesthetic and
opioid requirements. Surgeon satisfaction was also
better and discharge from the post-anesthesia care
unit (PACU) was earlier in the DEX group.

In maxillofacial surgery, the use of IN DEX as
premedication (at doses ranging from 1 to 1.5 pg/kg)
or [V DEX as sedation (at doses ranging from 0.2 to
0.5 pg/kg/h after a bolus dose of 1 pg/kg) appears
to be effective in reducing anxiety and improving
patient satisfaction with their care.

Ophthalmic surgery

Cataract surgery, a common ambulatory procedure
among the elderly, is usually performed with
regional anesthesia (i.e., retrobulbar, peribulbar,
and subTenon’s blocks) supported by sedation
to achieve patient immobilization, facilitate
cooperation, maintain low to moderate intraocular
pressure (IOP), and create a clean surgical field”.
However, achieving adequate depth of sedation and
hemodynamic stabilization in the geriatric patient
can be challenging for the anesthesiologist due to
the onset of systemic diseases and altered response
to medications with advancing age®.

In various studies, sedatives such as ketamine60,
midazolam®, propofol®”, remifentanil®*,
acetaminophen®, either alone or in various
combinations, were compared with DEX.
Intravenous bolus doses of DEX were administered
over 10 minutes and ranged from 0.5 to 1 pug/kg®-=,
Continuous infusion of DEX ranged from 0.1 to 0.7
png/kg/h®. A systematic review of DEX in cataract
surgery was performed by Jones and Aldwinckle in
2020° and included four of our selected studies®*>*,
Main conclusions of this review are in favor of DEX
in terms of analgesia, respiratory function, IOP
(reduced) and patient satisfaction. However, the
use of DEX is often associated with hypotension
with or without bradycardia (after bolus doses) and
a tendency to prolong recovery time. Therefore,
they recommended that the use of DEX should be
considered only in individual circumstances after
careful evaluation, and they questioned its suitability
in ambulatory surgical settings®.

In a more recent study, Kaya et al. conducted
a comparison of DEX and remifentanil infusion

in geriatrics for cataract surgery. They found
that DEX is superior to remifentanil in terms of
sedation quality (reaching targeted and recovery),
analgesia levels, hemodynamic stability (less
esmolol administration frequency), respiratory
rates and surgeon satisfaction®. Finally, Farsani et
al. compared acetaminophen or normal saline with
DEX in terms of postoperative pain intensity. They
found that DEX was as effective as acetaminophen
in controlling pain after cataract surgery but with a
longer recovery time®.

In light of the conflicting results of the current
studies, the use of DEX as a sedative in the elderly
should be done with caution because it may be
responsible for more pronounced hemodynamic side
effects and a longer recovery time in this population.

Pediatrics

Despite the lack of pediatric labeling, DEX is
frequently used in pediatric anesthesiology settings.

One of the most common procedures
performed on children in the day hospital setting
is adenoidectomy with or without tonsillectomy®’.
The immediate postoperative period following
tonsillectomy and adenoidectomy (T&A) can be
challenging because these children often experience
severe pain and emergence agitation68. Children
with obstructive sleep apnea are particularly
sensitive to the respiratory depressant effects of
perioperative opioids®, and the use of nonsteroidal
anti-inflammatory drugs may be associated with
increased bleeding after this procedure™. A drug that
can keep the child awake, comfortable and settled
after surgery while minimizing respiratory and
airway compromise is necessary. A meta-analysis of
data from 5 RCTs (452 patients), including 4 articles
obtained during our research”™, compared DEX
versus morphine or fentanyl in the management
of children after T&A™. They suggested that
intraoperative use of DEX has the same efficacy
as opioids for preventing postoperative pain and
emergence agitation. In addition, the use of DEX
was significantly associated with a shorter time
to regaining consciousness and eye opening in
response to verbal stimuli compared to the use of
opioids. When compared with tramadol, DEX is
equally effective in controlling pain and emergence
agitation, but may cause intraoperative hypotension,
bradycardia, prolonged extubation time, and
prolonged sedation™. One study compared DEX
with propofol given at the end of surgery and
showed significant superiority of DEX in terms of
emergence agitation incidence, pain intensity, but
also time to emergence and extubation”. This is
consistent with the results of 4 more recent studies
in which the use of DEX at the dose of 1 pg/kg in
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children undergoing T&A resulted in favorable
effect on intraoperative hemodynamics, easier
deep, smooth extubation, significant decrease in
emergence agitation, in duration of surgery and
in postoperative pain scores, without causing any
excessive sedation, desaturation, or any other drug-
related adverse events™*'. These findings may prove
beneficial in the context of pediatric T&A.

Another common pediatric surgery that can be
done on an outpatient basis is strabismus surgery.
This surgery is an independent risk factor for
PONYV in pediatric patients®. Like T&A, it is also a
great provider of emergence agitation® and can be
associated with significant postoperative pain caused
by the conjunctiva®. In addition, arrhythmias such
as bradycardia may occur as a result of triggering
the oculocardiac reflex by pulling on the extraocular
muscles or by applying sudden pressure to the eye®.
A systematic review and meta-analysis by Chiang
et al. examined the efficiency of DEX in preventing
these complications86. Three of the studies included
in our search are part of this meta-analysis®®.
Their results showed a significant reduction in the
incidence and severity of emergence agitation with
the use of DEX. In addition, there was a reduction in
the incidence of PONV, pain scores, and the use of
analgesia. Compared to placebo (normal saline), the
use of DEX was associated with a lower incidence
of oculocardiac reflex. All of this without increasing
PACU length of stay*. As a premedication before
ophthalmological minor surgery, IV DEX 0.4 pg/kg
leads to better parental separation acceptance and
better sedation compared with midazolam; along
with hemodynamic stability and no respiratory
depression.

Dental rehabilitation is another typical procedure
that can be performed in a day hospital. While
this type of treatment is performed under local
anesthesia in adults, children’s anxiety and lack of
cooperation require a pharmacological approach.
In young children between the ages of 3 to 6 years
who were given general anesthesia for dental work,
preoperative administration of 1 to 2.5 pg/kg of DEX
via the nasal route has been describe”**. The results
showed that the majority of children were easily
separated from their parents and were cooperative
when presented with the anesthesia mask when
IN DEX was used. In addition, IN DEX resulted
in better immediate postoperative pain relief,
less emergence delirium, and a lower incidence
of shivering compared to midazolam, but with a
slower onset of sedation®®, In their study, Zanaty
and El Metainy reported that the combination of
nebulized ketamine and DEX may result in better
sedation, smoother induction of general anesthesia,
faster recovery, and fewer side effects compared to
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nebulized ketamine or nebulized DEX alone®. Using
DEX in pediatric dental rehabilitation has also been
described to help avoid opiates®. To build their
study, Naveen et al speculated that the application
of a low-dose of DEX as an opioid substitute
would accelerate recovery. They compared a group
receiving infusion of DEX with a group receiving
infusion of fentanyl perioperatively. The results
showed a time to extubation and an awakening
time lower with DEX. Heart rate was significantly
lower across all time points in the DEX group,
without resulting in bradycardia and with a mean
arterial pressure who showed no difference between
the groups. Sevoflurane end-tidal concentration
required, postoperative sedation and pain scores
were also lower in the DEX group. No significant
differences were observed in this study in the length
of PACU stay or PONV frequency”. In another
study, the use of DEX reduced the dose of propofol
required compared to placebo, confirming that
DEX has a dose-sparing effect on sedatives”. When
used as the sole sedative agent in pediatric dental
patients and compared to a combination of propofol
and midazolam, DEX resulted in faster recovery but
slower induction, less analgesic supplementation,
and relatively more stable hemodynamic and
respiratory parameters”.

As illustrated, emergence agitation is a major
concern after anesthesia in children. The efficacy
of DEX in preventing emergence agitation has
been demonstrated in several previous studies using
different routes of administration and different
doses. Sato et al. showed that emergence agitation
was significantly lower in patients receiving a
single low dose of DEX (0.3 pg/kg) after induction
of anesthesia (28%) compared to the saline group
(64%). It also reduced postoperative pain intensity®.
Compared with clonidine, IN DEX for premedication
has been shown to reduce the incidence and severity
of emergence agitation and opioid consumption
in the PACU”. A recent meta-analysis including
33 RCTs (2549 patients) confirms that DEX is an
excellent choice for preventing emergence agitation
compared to many other medications'®.

Sedation with DEX is also commonly used in
imaging procedures such as magnetic resonance
imaging (MRI)"*"'%, computed tomography (CT)'*,
nuclear medicine imaging'® or echocardiography'®,
to ensure that pediatric patients remain calm and
still for good image quality. A recent Belgian
systematic review looked at the IN use of DEX as
a sedative for medical imaging in young children'”.
The team conducted this review with the goal of
providing a roadmap for an evidence-based clinical
protocol, which can be read at the end of their
paper'®. A meta-analysis (including 6 studies with



368 subjects) aimed to compare the efficacy of DEX
versus propofol in children undergoing MRI'*. The
results showed that propofol had a shorter onset and
recovery time than DEX. There was no significance
between DEX and propofol on MRI quality. In
addition, the incidence of emergence delirium was
lower with propofol. Their conclusions were in
favor of propofol for its better sedative effects and
lower incidence of emergence delirium'®. Two other
studies were designed to determine the efficacy of IN
DEX at a dose of 2.5 ng/kg as the sole premedication
before transthoracic echocardiography'® or CT
scan'®. Compared with oral phenobarbital, the use
of IN DEX was noninferior in efficacy, although
the onset of sedation was slightly faster with
phenobarbital'”. Compared with oral midazolam,
IN DEX was superior in achieving satisfactory
sedation with a reduction in the need for additional
IV sedatives and their associated adverse effects'™.
Another study compared IN administration of
DEX (1 pg/kg) with either ketamine (5 pg/kg) or
placebo (normal saline), combined with propofol for
sedation of children undergoing MRI. They found no
significant differences in children’s discomfort with
drug administration and IV cannulation between
DEX and ketamine. The mean dose of propofol in
children receiving DEX was lower than in children
receiving ketamine, which was also lower than in
children receiving saline. There were no significant
differences in adverse effects between the groups.
Finally, both IN premedications decreased time to
wake and discharge and resulted in better radiologist,
anesthesiologist, and parent’s satisfaction compared
to placebo'".

DEX at a dose of 0.5 to 1.5 ug/kg has been
successfully used as an adjuvant to ropivacaine
for caudal blocks in children undergoing lower
abdominal and perineal surgeries to reduce
postoperative pain without inducing significant
respiratory or hemodynamic effects and without
delaying hospital discharge'™!'®. Same results
were found when DEX was added to ropivacaine
for ilioinguinal-iliohypogastric nerve block in the
pediatric population undergoing inguinal hernia
repair: the time to first postoperative analgesia was
extended by 88% compared to plain ropivacaine,
with no adverse event'”.

One study examined the effect of DEX combined
with propofol on serum inflammatory cytokines in
laparoscopic day urologic surgery. The levels of
TNF-a, CRP, IL-6 and other inflammatory factors in
the control group (propofol alone) were significantly
higher than those in the DEX group 24 hours after
surgery''’.

We conclude this section by noting the successful
use of DEX as a sedative agent for pediatric patients

undergoing sclerotherapy for superficial venous
malformations'' and for repeated sedation during
fractionated radiotherapy in pediatric oncology'".

Based on the current best available evidence,
DEX appears to be both appropriate and safe for a
range of indications in pediatric patients. However,
in order to fully explore its potential and to determine
optimal dosing, indications, preferred route of
administration, and safety profiles across a range
of age groups and procedures, it is imperative that
high-quality pediatric clinical trials be conducted
without delay.

Diagnostic procedures

Flexible Bronchoscopy.: Combination of DEX and
opioid infusion'*"* and/or propofol infusion'*'"
with local anesthesia have been investigated several
times in the literature. However, it has been reported
that IV DEX is associated with longer recovery
time and poorer bronchoscopist satisfaction due
to more frequent use of local anesthesia rescue for
cough'”. The observed outcome can be rationalized
on the grounds that DEX does not have antitussive
properties, and the manipulation of flexible
bronchoscope through the vocal folds may elicit
cough reflex'”*. Because animal experiments have
indicated that the local application of DEX to the
airway has direct actions on peripheral alpha-2
receptors, expanding the smooth muscle of the
trachea and inhibiting the cough reflex''*'”, Gu et al.
have experimented the use of DEX as an additive to
local anesthetic and found several advantages over
conventional IV route of administration'. In this
study, the prevalence of moderate to severe cough
was observed to be 15% in the group receiving
nebulized DEX, 50% in the group receiving IV
DEX, and 55% in the group receiving lidocaine
alone. No significant differences were observed
in the rates of complete relaxation of the jaw and
limb movement during the procedure among the
three groups, and the rates of glottal closure were
also similar. In addition, the time to recovery was
significantly shorter in the nebulized DEX group
compared to the IV DEX group'*.

Gastrointestinal Endoscopy: There are several
RCTs and review articles on DEX in the field of
endoscopic sedation'*'”. The usual dose used in
these studies for sedation is 1 ug/kg for 10 minutes,
followed by an IV infusion of 0.2 to 1 pug/kg/h.
Comparing the analgesic effect and hemodynamic
changes of DEX versus fentanyl as single sedative for
patients undergoing colonoscopy, Amri et al. found
that the pain score was lower in the DEX group,
with lower dose of rescue propofol, but with more
bradycardia when compared to the fentanyl group'”.
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When compared to midazolam for sedation during
colonoscopy, although no significant differences in
mean arterial pressure and pain score were detected
between the two groups, heart rate was lower and
SpO2 was higher in the DEX group. In terms of
quality of sedation and endoscopist satisfaction,
DEX showed better results'®. Wu et al assessed
the efficacy and safety of DEX versus midazolam
for conscious sedation in patients undergoing
upper gastrointestinal endoscopy. Patients in the
DEX group experienced lower pain scores and
had higher overall satisfaction'*. Nishizawa et al
performed a meta-analysis of data from 6 RCTs
(including 361 patients) comparing DEX with
propofol for gastrointestinal endoscopy'*. Two of
the studies included in our search are part of this
meta-analysis'?"'?. They concluded that patient
satisfaction was lower with DEX administration
than with propofol administration, while the risk of
complications (including hypotension, hypoxemia
and bradycardia) was similar. In contrast, a recent
meta-analysis by Liu et al. of data from 7 RCTs
(including 477 patients) found that DEX was
associated with a lower risk of hypoxia and a higher
risk of bradycardia compared with propofol'*.
There were no differences in the risk of hypotension
or PONV. In addition, induction time and recovery
time were similar'?. Karanth et al. observed a
different result with respect to blood pressure,
as DEX administration was associated with a
significant decrease in systolic blood pressure in
their study'*.

Drug-Induced Sleep Endoscopy: The available
scientific evidence suggests that DEX has a
neuropharmacological profile that closely mimics
the natural pathways of sleep compared to other
sedatives'®. This could make this molecule
interesting in this context. In a recent meta- analysis
of data from 5 RCTs (including 270 patients), Chen
et al compared the use of propofol versus DEX'
for drug-induced sleep endoscopy. Results showed
that the minimum oxygen saturation was higher
and the risk of oxygen desaturation was lower in
patients receiving DEX. Also, the use of DEX
was associated with risks of sedation failure while
propofol provided a shorter time to fall asleep. No
significant difference was found in the duration of
endoscopic sedation, hemodynamic profile, and
patient satisfaction between the propofol group
and the DEX group, while endoscopic operator
satisfaction was higher with DEX'®. In a previous
systematic review, DEX appeared to offer an overall
safer and more stable hemodynamic profile, while
propofol had not only a faster onset and shorter half-
life, but also a potentially greater degree of airway
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obstruction. The authors emphasized that neither
propofol nor DEX have been validated to replicate
the obstruction that occurs during natural sleep'’.
Transesophageal Echocardiography (TEE):
Sruthi et al. compared ketofol (a combination of
propofol and ketamine) with DEX for sedating
outpatients undergoing TEE. They reported that the
time to achieve appropriate level of sedation was
significantly shorter in the ketofol group than in the
DEX group. Both agents had a stable respiratory
profile with no need for rescue sedation. Patient
satisfaction was comparable, while ketofol provided
higher cardiologist satisfaction. According to this
study, ketofol is preferable to DEX as a sedative
agent for diagnostic TEE"'.

The use of DEX for the sedation of non-intubated
adult patients before and/or during diagnostic
procedures requiring sedation is an EMA-approved
indication. According to the EMA, the induction of
sedation is achieved by a loading infusion of 1 pg/
kg DEX over 10 minutes. Maintenance of sedation
is achieved by an infusion initiated at 0.6-0.7 pg/
kg/h and titrated to achieve the desired level of
sedation, with doses ranging from 0.2 to 1 pg/kg/h’.

Conclusion

Most of the studies about the use of DEX in day-
care come from Asia, where its use is approved
and recommended in many indications. In Europe,
the off-label use of this drug is becoming more
common in various areas of medicine due to its
excellent sedative properties and safety. The
currently available literature supports the safety and
efficacy of DEX in ambulatory anesthesia. Its use as
premedication, as an anesthetic adjunct to general
and regional anesthesia, and as a postoperative
analgesic has demonstrated its benefits. Its use in
children has shown great interest, especially in the
prevention of emergence delirium.

If the practitioner plans to incorporate DEX into
daily practice, there are several limitations to its
use that should be considered. First, the method of
administration of DEX is somewhat complicated
because the loading dose should be given over at least
10 minutes to avoid the undesirable hemodynamic
changes that occur with a faster infusion. In addition,
induction times appear to be longer than with other
sedatives and results regarding speed of recovery
and time to hospital discharge are conflicting. These
arguments do not support its use in an ambulatory
care context where patient turnover is important
and procedure times are relatively short. There is
a need for high-quality, large-sample, randomized
controlled trials to verify the efficacy of DEX on
procedure times.



Another current drawback remains price. Despite
the introduction of generics, the cost of DEX can
still be an issue.

The lack of a reversal agent is a further
disadvantage. A safe and quick reversal of sedative
and hemodynamic effects would benefit clinical
practice, and probably lead to a more widespread
use of DEX. There is one in veterinary medicine, the
selective a2-antagonist atipamezole'?, but it is not
FDA or EMA approved for human use.

The aim of this work was to review the indications
with an established level of evidence and to promote
the extension of the use of DEX. The recent health
crisis related to the SARS-COV?2 virus and the
shortage of some molecules used in anesthesia
and resuscitation that have occurred must support
practitioners to master the possible alternatives in
order to accomplish their missions.

To conclude, it is essential to remember that
the use of DEX in an outpatient setting requires
supervision by a qualified professional. Patients
should be advised not to drive or perform any
hazardous tasks. They should also be advised not
to use other sedatives such as benzodiazepines,
opioids, and alcohol for a period appropriate to the
observed effects of DEX, as well as to the nature of
the procedure, concomitant treatments, patient age,
and health status.
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