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Abstract

Background: Orthognathic surgery is a complex invasive procedure associated with common postoperative symp-
toms and patient-related events. Dexmedetomidine is an emerging sedative and hypotensive agent that has dem-
onstrated safety and efficacy in perioperative care of other craniofacial procedures.

Material and Methods: An electronic search was performed in seven primary databases (Cochrane Library, Em-
base, LILACS, MedLine via PubMed, SciELO, Scopus, and Web of Science) and one additional (EASY) to par-
tially capture the gray literature. The PICO strategy was used to identify randomized clinical trials evaluating
the effect of dexmedetomidine on perioperative events in patients undergoing orthognathic surgery compared
to placebo or control groups, without restrictions on publication language and year. Two independent reviewers
performed data extraction and assessed the risk of bias using the RoB 2.0 tool.

Results: The search identified 401 records, of which six studies met the eligibility criteria, including 282 patients
from five countries, and published between 2008 and 2023. Outcomes were categorized into six groups based on
available data: 1) Airway and Respiratory Events, 2) Emetic Events, 3) Hemodynamic Events, 4) Length of Hospi-
tal Stay, 5) Neurological Events, and 6) Pain Burden. Dexmedetomidine reduced coughing and maintained hemo-
dynamic stability but did not prevent emergence agitation. It was associated with lower intraoperative fentanyl use
and reduced rescue analgesia requirements. Postoperatively, dexmedetomidine effectively controlled pain, nausea,
and vomiting, with significantly lower pain scores and reduced analgesic demand. Among the six studies, only one
was classified as high risk of bias due to issues in the randomization process, while the others were categorized as
low risk of bias. A meta-analysis was planned but could not be conducted due to high heterogeneity among studies.
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Dexmedetomidine in orthognathic surgery: a systematic review

Conclusions: Dexmedetomidine appears to be a safe and effective option for reducing postoperative symptoms such
as pain, nausea, vomiting, and cough in orthognathic surgery, while maintaining hemodynamic stability.

Key words: Dexmedetomidine, hypnotics and sedatives, preanesthetic medication, precedex, orthognathic surgery,

jaw surgery.

Introduction

Nausea, vomiting, pain, and edema are common post-
operative symptoms following orthognathic surgery,
significantly impacting patient recovery and quality
of life (1-3). Despite advancements in surgical and
perioperative care, there is still a lack of standardized
protocols to prevent or mitigate these symptoms. Mul-
timodal strategies, such as the Enhanced Recovery
After Surgery (ERAS) protocol, have shown promise
but remain underexplored in the context of orthogna-
thic surgery (1).

Elements of the ERAS protocol, including systemic and
nonsystemic perioperative therapies, have been stud-
ied in this surgical field. However, the heterogeneity of
studies and variability in reported outcomes—such as
postoperative symptoms, complication rates, and length
of hospital stay—highlight the need for more robust and
consistent evidence to guide its application (3,4).
Dexmedetomidine, a sedative and hypotensive agent,
has emerged as a potentially valuable option for peri-
operative care. It has been proven effective and safe in
reducing postoperative emergence delirium in pediatric
dental patients (5) and has shown safety in various cra-
niofacial surgeries, including craniotomy (6), endonasal
procedures (7), nasal surgeries (8), ophthalmic (9), and
middle ear surgeries (10). Moreover, its use in induced
hypotensive anesthesia for orthognathic surgery has
demonstrated benefits such as reduced intraoperative
blood loss and shorter hospital stays (11).

However, the use of dexmedetomidine is not with-
out risks. Prolonged extubation time and an increased
likelihood of cardiovascular complications have been
reported when it is used as an opioid substitute in opi-
oid-free anesthesia (12). Despite these limitations, its
potential benefits in managing postoperative symptoms
make it a promising candidate for further investigation.
This study aims to systematically review the litera-
ture on the effect of dexmedetomidine on periopera-
tive events of orthognathic surgery, contributing to
evidence-based recommendations for improving patient
outcomes.

Material and Methods

- Protocol registration

The protocol was reported according to the Preferred
Reporting Items for Systematic Review and Meta-
Analysis Protocols (PRISMA-P) (13) and registered
in the International Prospective Register of System-
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atic Reviews (PROSPERO) database under number
CRD42024527967 (https://www.crd.york.ac.uk/PROS-
PEROY/). This systematic review was reported following
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) (14) and conducted ac-
cording to the Joanna Briggs Institute (JBI) Manual.

- Research question and eligibility criteria

The review was designed to answer the following ques-
tion: "Does the use of dexmedetomidine enhance peri-
operative events of orthognathic surgery?" following
the PICO framework: P (population), I (intervention), C
(comparison), and O (outcome).

The inclusion criteria were: (1) patients undergoing or-
thognathic surgery treatment, without restrictions for
Angle classification or type of surgical approach; (2)
hypotensive anesthesia using dexmedetomidine; (3)
placebo and other treatments (e.g. clonidine, saline so-
lution, nitroglycerin, etc.); (4) perioperative events (i.e.,
airway/respiratory, emetic, and hemodynamic events,
length of hospital stays, neurological events, and pain
burden); (5) randomized clinical trials; (6) there were no
restrictions on publication language or year.

The exclusion criteria were: (1) studies without a control
group; (2) studies with overlapping samples (e.g. same
authors and samples, but different years and journals of
publication), in these cases being considered the most
recent study that best describes methodology and re-
sults; (3) wrong study or publication type (e.g., books,
book chapters, case reports, case series, event annals,
editorials, letters to the editor, literature reviews, quali-
tative studies and animal studies).

- Sources of information, search, and selection of studies
The electronic searches were performed on December
2023 in Cochrane Library, Embase, LILACS (Latin
American and Caribbean Health Science Literature),
MedLine (via PubMed), and SciELO; and the Scopus
and Web of Science citation databases. The EASY data-
base partially captured the "gray literature." These steps
were performed to minimize the selection bias. The
MedLine search was constantly updated with electronic
alerts until January 2025. The search descriptors were
selected according to the MeSH (Medical Subject Head-
ings), DeCS (Health Sciences Descriptors), and Emtree
(Embase Subject Headings) resources. The Boolean
operators "AND" and "OR" promoted several combina-
tions among the descriptors, respecting the syntax rules
of each database. Table 1 shows more details of search
strategies and databases.
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Table 1: Databases search strategies.

Databases

Search strategies (December 2023) and Update (January 2025)

Main databases

Cochrane Library

https://www.cochraneli-

#1 “Hypnotics and Sedatives” OR “Sedative” OR “Hypnotic” OR “Dexmedetomidine” OR
“MPV1440” OR “Precedex” OR “Dexdomitor” OR “Sileo” OR “Dexdor” OR “Dexmedetomi-
dine Hydrochloride” OR “Igalmi” OR “Hydrochloride, Dexmedetomidine” OR “Preanesthetic

Medication” OR “Medication, Preanesthetic” OR “Preanesthetic Medications”

#2 “Orthognathic Surgery” OR “Orthognathic Surgeries” OR “Surgery, Orthognathic” OR “Or-
thognathic Surgical Procedures” OR “Orthognathic Surgical Procedure” OR “Surgical Procedures,

https://www.embase.com

brary.com/ Orthognathic” OR “Jaw Surgery” OR “Jaw Surgeries” OR “Surgeries, Jaw” OR “Surgery, Jaw” OR
“Maxillo Mandibular Surgery” OR “Surgery, Maxillo-Mandibular” OR “Maxillofacial Orthogna-
thicSurgery” OR “Maxillofacial Orthognathic Surgeries” OR “Orthognathic Surgery,Maxillofacial”

#1 AND #2
Embase (‘hypnotics and sedatives’/exp OR ‘hypnotics and sedatives’ OR ‘sedative’/exp OR ‘sedative’ OR

‘hypnotic’ OR ‘dexmedetomidine’/exp OR ‘dexmedetomidine’ OR ‘mpv14407/exp OR ‘mpv1440’
OR ‘precedex’/exp OR ‘precedex’ OR ‘dexdomitor’/exp OR ‘dexdomitor’ OR ‘sileo’/exp OR
‘sileo” OR ‘dexdor’/exp OR ‘dexdor’ OR ‘dexmedetomidine hydrochloride’/exp OR ‘dexmedeto-
midine hydrochloride’ OR ‘igalmi’/exp OR ‘igalmi’ OR ‘hydrochloride, dexmedetomidine” OR
‘preanesthetic medication’/exp OR ‘preanesthetic medication’ OR ‘medication, preanesthetic’
OR ‘preanesthetic medications’) AND (‘orthognathic surgery’/exp OR ‘orthognathic surgery’
OR ‘orthognathic surgeries’ OR ‘surgery, orthognathic’ OR ‘orthognathic surgical procedures’/
exp OR ‘orthognathic surgical procedures’ OR ‘orthognathic surgical procedure’ OR ‘surgi-
cal procedures, orthognathic’ OR ‘jaw surgery’/exp OR ‘jaw surgery’ OR ‘jaw surgeries’ OR
‘surgeries, jaw’” OR ‘surgery, jaw’ OR ‘maxillo mandibular surgery’ OR ‘surgery, maxillo-man-
dibular’ OR ‘maxillofacial orthognathic surgery’ OR ‘maxillofacial orthognathic surgeries’ OR
‘orthognathic surgery, maxillofacial’)

LILACS

http://lilacs.bvsalud.org/

(“Hypnotics and Sedatives” OR “Sedative” OR “Hypnotic” OR “Dexmedetomidine” OR
“MPV1440” OR “Precedex” OR “Dexdomitor” OR “Sileo” OR “Dexdor” OR “Dexmedetomi-
dine Hydrochloride” OR “Igalmi” OR “Hydrochloride, Dexmedetomidine” OR “Preanesthetic

Medication” OR “Medication, Preanesthetic” OR “Preanesthetic Medications”) AND (“Orthog-
nathic Surgery” OR “Orthognathic Surgeries” OR “Surgery, Orthognathic” OR “Orthognathic
Surgical Procedures” OR “Orthognathic Surgical Procedure” OR “Surgical Procedures, Orthog-
nathic” OR “Jaw Surgery” OR “Jaw Surgeries” OR “Surgeries, Jaw” OR “Surgery, Jaw” OR
“Maxillo Mandibular Surgery” OR “Surgery, Maxillo-Mandibular” OR “Maxillofacial Orthog-
nathic Surgery” OR “Maxillofacial Orthognathic Surgeries” OR “Orthognathic Surgery, Maxil-
lofacial”) AND ( db:(“LILACS”))

MEDLINE (via PubMed)

http://www.ncbi.nlm.nih.
gov/pubmed

#1 “Hypnotics and Sedatives”[Mesh] OR “Sedative”[tw] OR “Hypnotic”[tw] OR
“Dexmedetomidine”’[Mesh] OR “MPV1440”[tw] OR “Precedex”’[tw] OR “Dexdomitor”’[tw] OR
“Sileo”[tw] OR “Dexdor”[tw] OR “Dexmedetomidine Hydrochloride”[tw] OR “Hydrochloride,
Dexmedetomidine”[tw] OR “Igalmi”[tw] OR “Preanesthetic Medication”’[Mesh] OR “Medica-

tion, Preanesthetic”’[tw] OR “Preanesthetic Medications”[tw]

#2 “Orthognathic Surgery”’[Mesh] OR “Orthognathic Surgeries”[tw] OR “Surgery,
Orthognathic”[tw] OR “Orthognathic Surgical Procedures”[Mesh] OR “Orthognathic Surgi-
cal Procedure”[tw] OR “Surgical Procedures, Orthognathic”’[tw] OR “Jaw Surgery”’[tw] OR
“Jaw Surgeries”’[tw] OR “Surgeries, Jaw”[tw] OR “Surgery, Jaw”[tw] OR “Maxillo Mandibular
Surgery”[tw]OR “Surgery,Maxillo-Mandibular”[tw] OR “Maxillofacial OrthognathicSurgery”’[tw]
OR “Maxillofacial Orthognathic Surgeries”[tw] OR “Orthognathic Surgery, Maxillofacial”’[tw]

#1 AND #2

SciELO

https://scielo.org/

#1 “Hypnotics and Sedatives” OR “Sedative” OR “Hypnotic” OR “Dexmedetomidine” OR
“MPV1440” OR “Precedex” OR “Dexdomitor” OR “Sileo” OR “Dexdor” OR “Dexmedetomi-
dine Hydrochloride” OR “Igalmi” OR “Hydrochloride, Dexmedetomidine” OR “Preanesthetic

Medication” OR “Medication, Preanesthetic” OR “Preanesthetic Medications”

#2 “Orthognathic Surgery” OR “Orthognathic Surgeries” OR “Surgery, Orthognathic” OR “Or-
thognathic Surgical Procedures” OR “Orthognathic Surgical Procedure” OR “Surgical Procedures,
Orthognathic” OR “Jaw Surgery” OR “Jaw Surgeries” OR “Surgeries, Jaw”” OR “Surgery, Jaw” OR
“Maxillo Mandibular Surgery” OR “Surgery, Maxillo-Mandibular” OR “Maxillofacial Orthogna-
thicSurgery” OR “Maxillofacial Orthognathic Surgeries” OR “Orthognathic Surgery,Maxillofacial”

#1 AND #2
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Table 1: Cont.
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Scopus

http://www.scopus.com/

( TITLE-ABS-KEY ( “Hypnotics and Sedatives” OR “Sedative” OR “Hypnotic” OR “Dexme-
detomidine” OR “MPV1440” OR “Precedex” OR “Dexdomitor” OR “Sileo” OR “Dexdor” OR
“Dexmedetomidine Hydrochloride” OR “Igalmi” OR “Hydrochloride, Dexmedetomidine” OR
“Preanesthetic Medication” OR “Medication, Preanesthetic” OR “Preanesthetic Medications™ )
AND TITLE-ABS-KEY ( “Orthognathic Surgery” OR “Orthognathic Surgeries” OR “Surgery,
Orthognathic” OR “Orthognathic Surgical Procedures” OR “Orthognathic Surgical Procedure”
OR “Surgical Procedures, Orthognathic” OR “Jaw Surgery” OR “Jaw Surgeries” OR “Surgeries,
Jaw” OR “Surgery, Jaw” OR “Maxillo Mandibular Surgery” OR “Surgery, Maxillo-Mandibular”
OR “Maxillofacial Orthognathic Surgery” OR “Maxillofacial Orthognathic Surgeries” OR “Or-

thognathic Surgery, Maxillofacial” ) )

Web of Science

#1 TS=(“Hypnotics and Sedatives” OR “Sedative” OR “Hypnotic” OR “Dexmedetomidine” OR
“MPV1440” OR “Precedex” OR “Dexmedetomidine Hydrochloride” OR “Hydrochloride, Dex-
medetomidine” OR “Preanesthetic Medication” OR “Medication, Preanesthetic” OR “Preanes-

thetic Medications™)

http://apps.webofknowl-
edge.com/

#2 TS=(“Orthognathic Surgery” OR “Orthognathic Surgeries” OR “Surgery, Orthognathic” OR

“Orthognathic Surgical Procedures” OR “Orthognathic Surgical Procedure” OR “Surgical Pro-

cedures, Orthognathic” OR “Jaw Surgery” OR “Jaw Surgeries” OR “Surgeries, Jaw” OR “Sur-

gery, Jaw” OR “Maxillo Mandibular Surgery” OR “Surgery, Maxillo-Mandibular” OR “Maxil-

lofacial Orthognathic Surgery” OR “Maxillofacial Orthognathic Surgeries” OR “Orthognathic
Surgery, Maxillofacial”)

#1 AND #2

Gray literature

EASY
https://easy.dans.knaw.nl/

“Dexmedetomedine” OR “Precedex” OR “Sedative” OR “Hypnotic”

The obtained results were exported to the EndNote
Web™ software (Clarivate™ Analytics, Philadelphia,
USA), in which duplicates were removed automati-
cally, and the remaining ones were removed manu-
ally. The other results were exported to Rayyan QCRI
(Qatar Computing Research Institute, Doha, Qatar)
(15) for the study selection phase. The manual analy-
sis of the gray literature occurred simultaneously and
fully using Microsoft Word™ 2010 (Microsoft™ Ltd.,
Washington, USA).

Before selecting the studies, two reviewers performed
a calibration exercise in which they discussed the eli-
gibility criteria and applied them to a sample of 20%
of the retrieved studies to determine inter-examiner
agreement. The selection started after reaching an ad-
equate level of agreement (Kappa > 0.81) and occurred
in two phases.

In the first phase, two eligibility reviewers (SPSS and
ACD) methodically analyzed the titles and abstracts of
the studies independently. A third examiner (CMM)
investigated and solved disagreements between the re-
viewers. Titles unrelated to the topic were eliminated in
this phase as well as abstracts, respecting the eligibility
criteria. In the second phase, the full texts of the pre-
liminarily eligible studies were obtained and evaluated.
If the full texts were not found, a bibliographic request
was made to the library database (COMUT), and the
Correspondence was contacted twice, with a 15-day in-
terval, to obtain the requested texts.

[

- Data collection

A calibration exercise was performed before data ex-
traction to ensure consistency between the reviewers,
in which the data from one eligible study was extract-
ed jointly. After the calibration, two reviewers (SPSS
and ACD) extracted the data from the eligible studies,
independently and blinded. A third reviewer (CMM)
analyzed the conflicts in cases of disagreement about
data extraction.

The following data were extracted from the articles:
study characteristics (author, year, title, journal of
publication, impact factor using Journal Citation Re-
ports 2023, study country, study design, type of ran-
domization, ethical criteria, funding, and conflict of
interest), sample characteristics (sample size, sex, age,
ethnicity, eligibility criteria, study groups, and Angle
class of participants), data collection and processing
(perioperative medication protocols, anesthesia pro-
tocols, surgical technique, perioperative events as-
sessed, assessment methods, and statistical tests), and
main results (objectives, perioperative events, and
main outcomes). In case of incomplete or insufficient
data, the Correspondences were contacted via e-mail
up to three times at weekly intervals.

- Risk of bias assessment

Two reviewers (SPSS and ACD) independently as-
sessed the risk of bias in the selected studies using the
Cochrane Collaboration Risk of Bias tool (version 2.0)
(RoB2) for RCTs (16). This instrument consists of five
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domains: bias from the randomization process, bias due
to deviations from intended interventions, bias from
missing outcome data, bias in outcome measurement,
and bias in the selection of reported results.

The evaluation of each domain followed the algorithms
proposed by the RoB2 manual (16). Any disagreements
between the reviewers were resolved by discussing and
consulting with a third reviewer (CMM).

- Summary measures and synthesis of results

The data collected from the selected studies were or-
ganized in spreadsheets on Microsoft Excel™ 2019
(Microsoft™ Ltd., Washington, USA) and described
narratively (qualitative synthesis). The quantitative re-
sults of the use of dexmedetomidine for the reduction
of postoperative symptoms after orthognathic surgery
were described. A meta-analysis was planned but not
performed due to the high heterogeneity of the studies.

- Certainty of evidence (GRADE approach)

Two reviewers (CMM and WAV) independently ranked
the overall strength of evidence using the Grading of
Recommendations, Assessment, Development, and
Evaluation (GRADE) tool (17). To assess the criteria in
systematic reviews without meta-analyses, the authors
followed the adaptations by Murad ef al. (18).

Results

- Study selection

The electronic search identified 401 results distribut-
ed into eight electronic databases and the gray litera-

Dexmedetomidine in orthognathic surgery: a systematic review

ture. After removing 93 duplicates, 308 records were
screened by titles and abstracts, resulting in the exclu-
sion of 283 records. A full-text assessment of 25 studies
excluded 19 for not meeting eligibility criteria, leaving
six studies (19-24) included in the qualitative synthesis.
Additionally, one record identified from reference lists
could not be retrieved. Fig. 1 provides a detailed over-
view of the study selection process.

- Study characteristics

The included studies were published between 2008 to
2023 and conducted in five countries: five in Asia (20-
24), and one in South America (19). A total of 282 pa-
tients participated across all eligible studies. The age
range of participants varied from 17 years (19) to 45
years (20,21), with female patients representing the ma-
jority of the sample in nearly all studies (19-21,23,24),
except for one (22).

Only two studies reported patients’ Angle Class
(21,24), and one of them reported craniofacial mal-
formations in the sample (21). Surgical technique was
specified on four studies (20,21,23,24), with many vari-
ations, such as bimaxillary (20,24), Le Fort I, BSSO,
Le Fort I + BSSO (21,23), Le Fort I 2-piece osteotomy
+ BSSO, Le Fort I osteotomy + BSSO + genioplasty,
Le Fort I 3-piece osteotomy + BSSO + genioplasty, Le
Fort I 3-piece osteotomy + BSSO + lower anterior sub-
apical osteotomy (23). There were no reports of major
difference in surgical procedures between the groups
of patients.

Records identified from:

Main databases (n=368): Gray literature (n=33):
« Cochrane Library (n=38)

- Embase (n=243)

« LILACS (n=1)

* MEDLINE via PubMed (n=27)
« SCiELO (n=1)

- Scopus (n=41)

+ Web of Science (n=17)

- EASY (n=33)

Records removed before screening:
Main databases:

+ Duplicate records removed by automation tools (n=77)

« Duplicate records removed manually (n=16)
Gray literature:

« Duplicate records removed manually (n=0)

Records screened by title and abstract (n=308)

Records excluded, with reasons (n=283):

* Not related to the topic (n=151)
« Wrong intervention (n=66)

« Case report (n=30)

« Wrong outcome (n=15)

« Literature review (n=8)

« Editorial (n=5)

« Letter to the Editor (n=5)

« Wrong population (n=3)

Records identified from:

« References list (n=186)

Records sought for retrieval (n=25)

Records not retrieved (n=2)

Records sought for
retrieval (n=1)

Records not retrieved
(n=1)

Full-text records assessed for eligibility (n=23)

| ||

Records excluded, with reasons (n=17):

« Event paper (n=4)

« Oversampling (n=3)

« Wrong population (n=3)

+ Wrong study design (n=3)
+ Wrong intervention (n=2)
+ Clinical trial register (n=2)

Records included in:

* Qualitative synthesis (n=6)

Records assessed for
eligibility (n=0)

Records excluded
(n=0)

Fig. 1: Flow diagram describing the studies selection.
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All studies utilized various medication protocols for
pre- and post-operative management. Pre-anesthetic
medications included midazolam (19,23,24) and gly-
copyrrolate (20,23) combined with rocuronium (20) or
atracurium (24). Analgesia protocols varied, using com-
binations of ketoprofen and tramadol (19), ketorolac and
fentanyl (20,23), acetaminophen and diclofenac (24),
and meperidine (21). Antiemetics included ondansetron
(19,20), dexamethasone (19,24), and metoclopramide
(24). Antimicrobial use was specified in two studies
with metronidazole and cefazolin (19,24). Local anes-
thesia with lidocaine and epinephrine was reported in
only one study (19). Blood pressure control was man-
aged with esmolol (19,20) and nicardipine (20), while
ephedrine was used in one study (23).

As for the hypotensive anesthesia protocol. Induction
with dexmedetomidine in the intervention group of four
studies (19,21,23,24) was achieved by combining it with
propofol and other medications, such as sufentanyl, and
pancuronium (19); fentanyl (21,23); midazolam (21);
and vecuronium (23). One study induction involved pro-
pofol, desflurane, and remifentanil in both groups (20).
Other study induction was achieved using only propofol
and sevoflurane for all groups, with vecuronium for na-
sotracheal intubation (22). Maintenance protocols var-
ied: propofol (19,23,24), isoflurane, pancuronium (19),
desflurane (20,23), remifentanil, phenylephrine (20),
fentanyl (21,23), cis-atracurium, nitrous oxide, sevoflu-
rane (21,22), and vecuronium (23). With all the studies
making use of dexmedetomidine for intervention group.
Recovery protocols included the suspension of induc-
tion drugs across all studies. Prostigmine was reported
in one study (19), while remifentanil and glycopyrrolate
were used in another (20). Atropine (19,21,24) and neo-
stigmine (20,21,24) were commonly used in three stud-
ies each. One study did not provide further details on
their recovery protocol, they just stated that the drugs
used in preparation and maintenance were suspended
(23). Other study did not state any detail on the recovery
protocol (22). Regarding the induction and maintenance
in control groups the studies often used alternatives like
clonidine (19,23), remifentanil (22), nicardipine (22),
nitroglycerin (21) or normal saline (20,24) in place of
dexmedetomidine.

All studies utilized various protocols for assessing
perioperative events. Awakening, extubation and Post-
Anesthesia Care Unit (PACU) times were measured per
minute in one study (19). Pain was a common symptom
evaluated across nearly all studies, using scales such as
the Visual Analogue Scale (VAS) (19,24) and the Nu-
meric Rating Scale (NRS) (20,21). Nausea and vomit-
ing were recorded per incidence in two studies (19,24).
Emergence agitation was assessed using the Richmond
Agitation-Sedation Scale (RASS) in one study (20),
which also evaluated cough using a four-point scale,

e6

Dexmedetomidine in orthognathic surgery: a systematic review

eye opening, and discharge from the operation room
per minute. Eye opening time was similarly measured
in another study (21), which also included time to fol-
low commands and extubation time per minute. Rescue
analgesia was assessed per microgram in one study (23)
and included specific measurements for the use of me-
peridine per milligram in another study (21), and rescue
fentanyl in yet another (20). Residual sedation and the
use of phenylephrine were specifically noted per inci-
dence in one study (20). Rescue antiemetics were docu-
mented in one study (20). One study (24) also included
a detailed schedule for pain assessment using the VAS
at six postoperative time points (1, 3, 6, 12, 18, and 24
hours).

Table 2 presents more information on the main charac-
teristics of eligible studies.

- Individual results of the studies

Farah et al. (2008) (19) found no statistically significant
differences between the groups regarding physiological
responses or surgery duration when comparing dexme-
detomidine and clonidine. Estimated blood loss did not
significantly differ between the groups. No significant
differences were observed in intra- and postoperative
systolic or diastolic blood pressure, body temperature
variations, or heart rate. However, all patients in the
clonidine group required beta-blockade with esmolol to
maintain normal to low heart rates, whereas only a few
patients in the dexmedetomidine group required esmo-
lol or atropine due to bradycardia. Both protocols were
effective and safe for extended orthognathic surgeries
with significant blood loss.

Ham et al. (2014) (20) showed that a single dose of dex-
medetomidine combined with low-dose remifentanil
infusion did not effectively reduce emergence agitation
in adults with nasotracheal intubation after orthogna-
thic surgery under desflurane-remifentanil anesthesia,
compared to low-dose remifentanil alone. Dexmedeto-
midine significantly reduced the incidence of coughing
without causing respiratory depression and maintained
hemodynamic stability during emergence and recovery.
Its use was associated with reduced pain in the PACU,
delayed eye opening, and a longer discharge time from
the operating room, but did not lead to residual sedation
in the PACU.

Rummasak & Apipan (2014) (21) demonstrated that
dexmedetomidine and nitroglycerin produced dis-
tinct heart rate responses, despite being administered
through different routes. Dexmedetomidine signifi-
cantly reduced the intraoperative fentanyl requirement
compared to nitroglycerin. Times to eye opening and
following commands were longer in the dexmedetomi-
dine group, but extubation time did not differ between
the groups. Early postoperative pain at 30 and 60 min-
utes and the requirement for meperidine were similar
between the two groups.
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Table 2: Main characteristics of eligible studies.

Dexmedetomidine in orthognathic surgery: a systematic review

Author, year Anesthesia protocols
(Country)

J o‘urn.al of pub- Perioperative
llc:cttl(;':c(tlorlr-l)- Perioperative medication events assessed
Slt)u dy design protocols Preparation Maintenance Recovery andnz:::lelisdnslent
Sample (¥, 3)

Age range
Farah et al., Preanesthetic (Midazolam Intervention group:
2008 (Brazil) | 15mgpo 60min before proce- Dexmedetomidine | Intervention group: Propo- | Intervention group:
dure); Volemic reposition (Glu- Imcg/Kg 2mg in fol 3meg/mL + Isoflurane | Propofol suspended

J Oral Maxillo- | oS¢ serum 5% ImL/Kg/hof | 100mL of physiologi- 0.5-to-1.0 minimum 20min before the end

fac Surg (2.3) fasting + Ringer’s lactate 4mL/ | cal serum 0,9% 5-to- | alveolar concentration+ | of procedure + Atro-
g (s Kg/h + Ringer’s lactate 2.5mL/ | 20min before induction | Dexmedetomidine 0.3-to- | pine 0.02mg/Kg 2mg
mL of lost blood); Analgesia | + Sufentanyl 0.5mcg/ 0.5mcg/Kg/h + Pan- at max + Prostigmine
(Ketoprofen 100mg IV stat Kg + Propofol 2mg/ curonium in fractioned 0.04mg/Kg 4mg at Extubation time
RCT, prospec- | before procedure + Tramadol Kg + Pancuronium doses. max. per minute; Nausea
tive Img/Kg IV stat after proce- 0.Imcg/Kg. and vomiting per
dure); Anti-emetics (Dexa- incidence; Atropine
methasone 10mg IV stat before and esmolol use per
20 (142, 63) procedure + Ondansetron 4 incidence, blood
mg IV stat after procedure); pressure, tempera-
Antimicrobials (Metronidazole | Control group: Cloni- Control group: Propo- | {yre and heart rate;
500mg IV stat before proce- | dine 1-to-2mee/Ke in fol suspended 20min PACU time per
: ) before the end of i :
dure + Cefazoline 2 IV stat | 100mL of physiologi- | Control group: Propofol clore the end ot minute; Awakening
before procedure + Cefazoline | cal serum 0,9% 5-to- | 3meg/mL + Remifentanil procedure + Remi- time per minute;
1 IV 3/3h after procedure); | 20min before induction | 0.1-t0-0.3meg/Kg/min | fontanil suspendedat | pain per incidence
Local anesthesia (lidocaine 2% |+ Sufentanyl 0.5mcg/ | -+ Pancuronium in frac- the end of procedure + | 5ing VAS scores.
17-44yo | with epinephrine 1:100,000 UI | Kg+ Propofol 2mg/ tioned doses. Atropine 0.02mg/Kg
10mL at max); Low mean arte- | Kg + Pancuronium 2mg at max + Prostig-
rial pressure (Esmolol 0.5mg/ 0.Imcg/Kg. mine 0.04mg/Kg 4mg
kg IV for 60min + Esmolol at max.
100-t0-200mcg/kg/min); Other
specific perioperative medica-
tion protocols NR.
Ham et al., Intervention group: Intervention group: Cough per four-point
2014 (South Desflurane 1.0 minimum | Glycopyrrolate + Neo- scale and severe
Korea) Tntervention group: +algeolz_ifr cct)nc%ngr(é)i;i(zn sti gmin(e1 J:i Eca(s)ﬂurane cou_gl: (.i?{med ats >2
Propofol 2mg/kg + emifentanil 0.05-to- | suspende Xygen | points; Respiratory
2 2mcg/kg/min + Phenyl- | flow increased to 6L/ | rate per minute and
Acta Anaesthe- Desflurane + Remifen- ? : ) : -
siol Scand (1.9) tanil 0.2-t0-0.5mce/k ephrine 20-to-50meg + min + Remifentanil end-tidal CO, con-
' : -MCEKE | Dexmedetomidine 4meg/ | 0.02meg/kg/min IV centration per kPA;
Preanesthetic (Glycopyrrolate mL IV for 10min stat after | suspended after eye Rescue antiemetics
0.1mg + Rocuronium 0.6mg/ suturing started. opening. per incidence; Phen-
RCT, double- kg); Analgesia (Ketorolac _ ylephrine used per
blinded, place- | 1mg/kg + Fentanyl Imcg/kg); incidence, blood pres-
bo-controlled, Anti-emetic (Ondansetron sure and heart rate;
prospective 4mg); Emergence agitation ) Time to discharge
(Midazolam 0.05mcg/kg); Control group: Desflurane Control group: Glyco- | from OR perminute;
Low mean arterial pressure 1.0 minimum alveolar pyrrolate + Neostig- Emergence agitation
70 (419, 293) (Nicardipine I'V or Esmolol | Control group: Propo- | concentration + Remifent- mine ¢ Desflurane per incidence using
IV); Other specific periopera- | fol 2mg/kg + Desflu- | anil 0.05-to-2meg/kg/min suspended + Oxygen RASS>+2and
tive medication protocols NR. | rane + Remifentanil + Phenylephrine 20-to- flow T‘E{eas?fd to 6I,~1/ severe emergence
0.2-to-0.5mcg/kg. 50mcg + Normal saline (r)n(l)rzl 3ka y emalll\ll agitation using RASS
IV for 10min stat after sﬁspr;?(%e d%i ;tnel rneye t'Z +3; Eye QPetnmgd
20-45 yo suturing started. . 1me per minute an
Y ¢ opening. residual sedation
per incidence using
RASS <-2; Pain us-
ing NRS scores.
. . Intervention group: Dex- Intervention group:
}}\ummasglg]% If)lteerr‘;gggg n%f((i)llll:lpe medetomidine 0.2-to-0.7 Dexmedetomidine
Ellgaq’ d lm)c( Jke for 15min mcg/kg per hour + Nitrous | suspended stat after L
(Thailand) g/xg oxide in oxygen + Cis- | procedure + Sevoflurane |  Extubation time
- i%zzegzx)gogggfr/?— atracurium 1-to-2 twitches | - and Nitrous oxide sus- | Pet minute; Blood

J Oral Maxillo- v +ZF tanvl 1 S /g of the train-of-four + pended + Oxygen flow | _pressure, pulse,
fac Surg (2.3) ke IV +e}r)1r§ng foln;r:r% / | Fentanyl Imeg/kg + Sevo- | increased to 6L/min + blood loss per mL,
RCT. sinel Analgesia (Meperidine 25mg g K R/ 2| flurane 1-t0-3% directed | Neostigmine 0.05mg/kg | and hemoglobin per

-1, sngle- after procedure): Other spe- g1v. by bispectral index. + Atropine 0.02mg/kg. | &/dL; Eye opening
blinded, pro- P ); P and time to follo
spect,ive cific perioperative medication Control group: Nitroglycerin | Control group: Nitro- commands perw
protocols NR. Control group: Nitro- increased titrationevery | glycerin suspended stat | minyte; Pain using
40 269, 143) glycerin 10-t0-.20mcg / 3—t0—5nuf, I\‘]{OOmcg/r_rziml'lte afg:r procedgrlczI +Sevo-| NRS scores (at 30
kg titration + Mid- at max 1Fr0us oxide n urane an 1trous and 60-min postop),
azolam 0.05me/ke Iy | 0xygen+ Cis-atracurium oxide suspended + and meperidine
+F 11 S /kg I 1-to-2 twitches of the train- | Oxygen flow increased used per me.
18-45 entanyl Imeg/kg IV} e 11 Fentanyl 1 6L/min + N perme
-45 yo + Propofol 2mg/kg IV. of-four + Fentany] mc%/ to 6L/min eostig-
kg + Sevoflurane 1-t0-3% mine 0.05mg/kg +
directed by bispectral index. | Atropine 0.02mg/kg.
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Table 2: Cont.
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after maintenance of end-tidal Control group 1:
sevoflurane concentration of Propofol 2mg/kg IV

Shin et al.,
2014 (South
Korea) Intervention group: Sevo-
flurane inhalation 1-to-2%
?igtlaslz;ﬁgs(tlhg)_ Intervention group: + Air 50% in oxygen
Sl Propofol 2mg/kg IV | 8mL/kg + Dexmedetomi-
RCT, single- + Sevoflurane inhala- | dine Imcg/kg loaded for
blinded, pro- tion 5%. 10min stat after surgery
spective started, followed by infu- Intraoperative
62 (287, 343) sion 0.2-to-lmcg/kg/h. fluid, tr fnsfusion,
No patients received premedi- urine output and
cation; Nasotracheal intuba- estimated blood
tion (Vecuronium 0.15mg/kg Control group 1: Sevoflu- loss in mL; Blood

rane ingla!ation 1-to-2% + Specific anesthesia | pressure, heart rate
Air 50% in oxygen 8mL/ recovery protocols NR. | and QT intervals;

3 Oral Maxillo- | 1mg); Analgesia (Paracetamol | 1mcg/kg for 10min
fac Surg (2.3) 15mg/kg IV + Ketorolac + Propofol 2mg/kg +

0.5mg/kg I'V); Bradycardia Fentanyl 2meg/kg +

RCT, double- (Glycopyrrolate 0.2mg IV); | Vecuronium 0.Img/kg.

5% for at least 5min); Other | T Sevoflurane inhala- kg + Nicardipine 1-to- Consciousness us-
specific perioperative medica- tion 5%. Tmeg/kg/min IV stat after ing bispectral index
tion protocols NR. surgery started. score; End-tidal
Control group 2: Sevoflu- sevoflurane concen-
Age range NR. rane inhalation 1-t0-2% + tration.
Air 50% in oxygen 8mL/
Control group 2: kg + Remifentanil 0.05-to-
Propofol 2mg/kg IV | 2meg/kg/min IV stat after
+ Sevoflurane inhala- surgery started.
tion 5%. No other adjuvant drugs
were administered during
controlled hypotension for
all groups.
Goswami et al., Intervention group: Intervention eroun: dveardia. h
2022 (India) Preanesthetic (Midazolam Dexmedetomidine Dexmedetomi di%e O.%—to- Intervention group: Bradycardia, hy-

Dexmedetomidine potensive episode,
0.5meg/kg/h + Desflurane susp)énded zomlinl stat | difficulty to achieve

* Vecuronium + Fentanyl | o0’ - procedure’s end. | hypotension, blood
Imcg/kg. transfusion per

blinded, pro- | Low mean arterial pressure | Control group: Clonidine

incidence, and

- postop + Diclofenac 100mg

RCT, triple- 12/12h suppository postop); )
blinded, place- | Antibiotic (Cephazolin 1g IV 6/6 | Control group: Cloni-
bo-controlled, | postop); Anti-emetic (Metoclo- dine 0.3mcg/kg for

prospective | pramide 10mg IV); Bradycardia | 10min + Propofol 2mg/
(Fentanyl 50mg); Edema (Dexa- | kg + Fentanyl 2mcg/kg
60 (382,223) | methasone 8mg IV lhpreop, | T Vecuronium 0.1mg/
4/4h intraop, 8/8h postop); Other kg.

~ specific perioperative medica-

18-25yo tion protocols NR.

spective Ephedrine 6me IV): Other : Control group: Clonidine | Control group: Cloni- | blood loss per mL;
s (egiﬁf(::d erie06 er%lti}/{c),n(l?:diia— 03meglkg for 10min 0.3-to-2.0mcg/kg/h+ | dine suspended 20min | Rescue analgesics
30 (169, 143) | sp periop + Propofol 2mg/kg + . ) P
tion protocols NR. Fentanyl 2meg/kg + Desflurane + Vecuronium | stat before procedure’s P &
18-25 yo Vecuronium 0.Tmg/kg, + Fentanyl Imcg/kg. end.
Labafchi et al.,, | Preanesthetic (Midazolam 2mg | Intervention group:
2023 (Iran) IV + Fentanyl 0.0lmcg/kg/ Dexmedetomidine Intervention group: Dex- Intervention group:
min IV + Atracurium 0.15mg/ | Imcg/kg IV for I0min | medetomidine 0.2mcg/ | Neostigmine 0.004mg/
kg IV); Volemic reposition 20min before proce- kg/h + Propofol 100-to- kg IV + Atropine
J Oral Maxillo- | (glucose-saline serum 1:2 TV dure + Propofol 2mg/ 200mg/kg/min. 0.02mg/kg I'V. Nausea and vomit-
fac Surg (2.3) | within 6h postop); Analgesia kg. ing per incidence;
(Acetaminophen 1g IV 6/6h Pain using VAS at

six evaluation time
points (1, 3, 6, 12,
Control group: Clonidine | Control group: Cloni- pLSS,tgg)d a%ii ?:Slgje
0.3-to-2.0mcg/kg/h+ | dine suspended 20min analgesics per
Desflurane + Vecuronium | stat before procedure’s incidence.
+ Fentanyl 1mcg/kg. end.

NR - not reported in the study; RCT - Randomized Clinical Trial; po - Per Oralis, oral administration; IV - Intravenous administration; Stat -
Statim, immediately; At max - At maximum; Preop - Preoperatively; Postop - Postoperatively; PACU - Post-Anesthesia Care Unit; VAS - Visual
Analog Scale; RASS- Richmond Agitation-Sedation Scale; NRS - Numerical Rating Scale.

Shin et al., (2014) (22) found that remifentanil and dex-
medetomidine did not stimulate the sympathetic ner-
vous system during controlled hypotension, whereas
remifentanil presented better maintenance of overall
autonomic nervous system balance. In contrast, nicar-
dipine was associated with sympathetic nervous system
stimulation.

Goswami et al. (2022) (23) showed that both dexme-
detomidine and clonidine were effective and safe for
inducing controlled hypotension and ensuring clear

e8

operative field visibility. No statistically significant dif-
ferences were observed between the groups regarding
surgical field quality, duration of surgery, or blood loss.
The total drug consumption and the need for rescue an-
algesia were lower in the dexmedetomidine group. Ad-
verse effects were more frequent in the clonidine group
than in the dexmedetomidine group.

Labafchi et al. (2023) (24) demonstrated that the admin-
istration of dexmedetomidine was effective in control-
ling postoperative pain, nausea and vomiting in patients
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undergoing bimaxillary orthognathic surgery com-
pared to placebo. Pain scores were significantly lower
in the dexmedetomidine group at all time points. The
demand for rescue analgesics was significantly higher
in the placebo group. Nausea was reported by nearly
half of the patients in the placebo group but was rare
in the dexmedetomidine group. Postoperative vomiting
was not observed in any participant.

Table 3 shows details of the outcomes of each eligible study.
Outcomes were categorized into six groups based on avail-
able data: (1) Airway and Respiratory Events, (2) Emetic

Dexmedetomidine in orthognathic surgery: a systematic review

Events, (3) Hemodynamic Events, (4) Length of Hospi-
tal Stay, (5) Neurological Events, and (6) Pain Burden.
- Risk of individual bias in the studies

Among the six studies, only one (19) was classified as
a "high risk of bias”, specifically in the domain of bias
arising from the randomization process (D1). This was
due to insufficient information on the randomization
method and allocation concealment. The remaining five
studies were classified as “low risk of bias” across all
domains. Fig. 2 shows the individual assessment of each
included article.

Table 3: Main results of eligible studies.

Author, year -

Measurement of outcomes

Farah et al., 2008 - Extubation
time per min

Ham et al., 2014 - Cough in OR
per incidence

Ham et al., 2014 - Severe cough
in OR per incidence

Ham et al., 2014 - Cough at
PACU per incidence

Ham et al., 2014 - Respiratory
rate per min

Ham et al., 2014 - End-tidal CO,
concentration in kPa

Rummasak & Apipan, 2014 - Ex-
tubation time per min

Farah et al., 2008 - Nausea /
vomiting per incidence

Ham et al., 2014 - Rescue anti-
emetics per incidence

Labafchi et al., 2023 - Nausea /
vomiting per incidence

Farah et al., 2008 - Atropine /
esmolol use per incidence

Farah et al., 2008 - Blood pres-
sure, temperature and heart rate

Ham et al., 2014 - Phenylephrine
use per incidence

Groups (n) Results of outcomes Statistical tests pvalue
Airway and Respiratory Events
Dexmedetomidine (n=10) 34.1 min . .
D t 1 N/A
Clonidine (n=10) 24.5 min escriptive anialysis
Dexmedetomidine (n=34) 16 cases Chi-square or Fisher’s 0.24
Normal saline (n=36) 22 cases exact test )
Dexmedetomidine (n=34) 9 cases Chi-square or Fisher’s 0,04%
Normal saline (n=36) 18 cases exact test )
Dexmedetomidine (n=34) 2 cases Chi-square or Fisher’s 0.004%
Normal saline (n=36) 12 cases exact test ’
At eye opening®: 16+4 min
Dexmedetomidine (n=34) OR discharge®: 16+4 min
PACU discharge®: 16+6 mi 0.33¢;
CU discharge®: 1656 min_| -y (0 ANOVA | 031
At eye opening®: 14+5 min 0.59¢
Normal saline (n=36) OR discharge®: 15+4 min
PACU discharge®: 17+4 min
At eye opening®: 5.3+0.5 kPa
Dexmedetomidine (n=34) OR discharge®: 5.3+0.5 kPa
PA( ischarge*: 4.5+0.8 kP: 0.042%;
CU discharge”: 45:08kPa] - () w0 ANOVA | 001
At eye opening®: 5.6+0.7 kPa 0.97
Normal saline (n=36) OR discharge®: 5.7+0.7 kPa
PACU discharge®: 4.5+0.4 kPa
Dexmedetomidine (n=20) 8.3043.23 min
’s t- 1
Nitroglycerin (n=20) 7.00+2.92 min Student’s t-est 0.19
Emetic Events
Dexmedetomidine (n=10) 0 nausea / 4 vomiting cases _ .
D 1 N/A
Clonidine (n=10) 4 nausea / 0 vomiting cases escriptive analysis /
Dexmedetomidine (n=34) 4 cases Chi-square or Fisher’s 022
Normal saline (n=36) 2 cases exact test )
Dexmede.toAmldlne (n=30) 1 nausea /0 Voml.tl.ng cases One-Way ANOVA | <0.001*
Clonidine (n=30) 14 nausea / 0 vomiting cases
Hemodynamic Events
Dexmedetomidine (n=10) 2 atropine / 2 esmolol cases . .
Clonidine (n=10) 0 atropine / 10 esmolol cases Descriptive analysis N/A
Dexmedetomidine (n=10) No s1gmfri§a(r)1rttgg’ferences
PO One-Way ANOVA | >0.05
Clonidine (n=10) No significant differences
reported
Dexmedetomidine (n=34) 26 cases Chi_square or Fisher’s <
Normal saline (n=36) 4 cases exact test 0.0001*
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Ham et al., 2014 - Blood pressure

Dexmedetomidine (n=34)

Attenuated elevation of heart
rate

Lower mean arterial pressure | One-Way ANOVA | <0.05*
and heart rate
. Elevated heart rate
Normal saline (n=36) : :
Higher mean arterial pressure
Rummasak & Apipan, 2014 - Dexmedetomidine (n=20) 115.25+9.89 mmHg ,
! H t t’s t-test 0.98
Systolic blood pressure in mmHg Nitroglycerin (n=20) 115.15412.07 mmHg Student’s t-tes ?
Rummasak & Apipan, 2014 Dexmedetomidine (n=20) 69.10+7.36 mmHg
- Diastolic bl i t t’s t-test 0.11
fasto lcr?]r?ﬁ?gp ressuren Nitroglycerin (n=20) 73.55+9.48 mmHg Student’s t-tes
Rummasak & Aplpan 2014 - Dexmedetomidine (n:20) 77.65+£10.42 bpm 5
: ’ tudent’s t-test 0.69
Pulse in bpm Nitroglycerin (n=20) 76.20+12.63 bpm Student’s t-tes
Rummasak & Apipan, 2014 - Dexmedetomidine (n=20) 695.00+314.52 mL ,
. 4 t t’s t-test 4
Blood loss in mL Nitroglycerin (n=20) 785.00+391.05 mL Student’s t-tes 043
o 13.29+1.
) Dexmedetomidine (n=20) Preop Bb 29+1.29 g/dL
Rummasak & Apipan, 2014 - 1-day postop”: 10.58+1.22 g/dL Student’s t-test 0.53
Hemoglobin in g/dL _ , Preop®: 13.57+1.53 g/dL 0.33°
Nitroglycerin (n=20)
1-day postop®: 11.59+4.41g/dL
. . Dexmedetomidine (n=20) 1717.5+418.4 mL One-Way ANOVA
Shin et al.. 3012 - Intraoperative Nicardipine (n=21) 1995246277 mL with Bonferroni’s | 0327
Remifentanil (n=21) 1931.0+743.4 mL correction
) . Dexmedetomidine (n=20) 156.5+201.3 mL One-Way ANOVA
Shin et al., 2014 - Intraoperative Nicardipine (n=21) 211741977 mL with Bonferroni’s | 0.654
transfusion in mL - - .
Remifentanil (n=21) 161.24237.8 mL correction
Shi 12014 - Int . Dexmedetomidine (n=20) 348.8+£197.9 mL One-Way ANOVA
tal., - ETIY — . .,
mn eu?ine outputrinr?q(q)gera ve NlC%rdlpln? (n=21) 287.6+108.0 mL with Bonferroni’s 0.207
Remifentanil (n=21) 388.6+223.9 mL correction
Dexmedetomidine (n=20) 620.0£122.9 mL One-Way ANOVA
. _ . y
Shin et al,, 2014 - Estimated Nicardipine (n=21) 790.5+281.8 mL with Bonferroni’s 0.14
blood loss in mL - - t'
Remifentanil (n=21) 695.2+351.7 mL correction
T1 after induction: 79.1£13.0
Dexmedetomidine (n=20) T2 during maintenance:
69.245.6%F Wilcoxon signed-rank
T1 after i ion: 80.7+10. test within groups
Shin et al., 2014 - Heart rate in Nicardipine (n=21) after 1'nduct1c.)n 80.7 97 (*); Kruskal-Wallis’ | <0.05%;
bpm P T2 during malnti:nance. test with Bonferroni’s | < 0.05t
114.0£9.5 correction between
T1 after induction: 80.1+13.0 groups ()
Remifentanil (n=21) T2 during maintenance:
67.5£7.6%7
T1 after induction: 77.5+8.3
Dexmedetomidine (n=20) T2 during maintenance:
61.3+3.0*
: T1 after induction: 79.6+5.8
Shin et al., 2014 - Blood pressure . . -
inmmHg P Nicardipine (n=21) T2 during maintenance: Paired t-test <0.05*
60.7+3.1*
T1 after induction: 76.6+5.5
Remifentanil (n=21) T2 during maintenance:
61.0£3.0*
Goswami et al., 2022 - Bradycar_ Dexmedetomidine (n=15) 0 cases .. .
dia per incidence Clonidine (n=15) 1 case Descriptive analysis N/A
Goswami ef al., 2022 - Hypoten- | Dexmedetomidine (n=15) 1 case L .
sive episode per incidence Clonidine (n=15) 3 cases Descriptive analysis NA
Goswami ef al., 2022 - Initial Dexmedetomidine (n=15) 0 cases o )
difficulty to achieve targeted — Descriptive analysis N/A
hypotension per incidence Clonidine (n=15) 1 case
Goswami et al., 2022 - Blood | Dexmedetomidine (n=15) 1 case Descriptive analysis | N/A
transfusion per incidence Clonidine (n=15) 0 cases P Y
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Nitroglycerin (n=20)

60-min postop: 3.90+1.77

Goswami et al., 2022 - Blood Dexmedetomidine (n=15) 316.66+147.19 mL Unpaired ttest 0716
loss in mL Clonidine (n=15) 26333£112.54 mL npaitec oS :
Length of Hospital Stay
Farah et al., 2008 - PACU time Dexmedetomidine (n=10) 55.8 min Descrinti lvsi NA
per min Clonidine (n=10) 49.4 min CSCHIptive anaiysis
Ham et al., 2014 - Time to dis- Dexmedetomidine (n=34) 1445 min , .
charge from OR per min Normal saline (n=36) 1043 min Student’s t-test 0.001
Neurological Events
Farah et al., 2008 - Awakening Dexmedetomidine (n=10) 24.8 min .. .
time per min Clonidine (n=10) 18.5 min Descriptive analysis | N/A
Ham et al., 2014 - Emergence Dexmedetomidine (n=34) 13 cases Chi-square or Fisher’s | s
agitation per incidence Normal saline (n=36) 17 cases exact test ;
Ham et al., 2014 - Severe emer- Dexmedetomidine (n=34) 6 cases Chi-square or Fisher’s 031
gence agitation per incidence Normal saline (n=36) 11 cases exact test ’
Ham et al., 2014 - Eye opening Dexmedetomidine (n=34) 11+4 min 5 <
time per min Normal saline (n=36) 742 min Student’s t-test 0.0001*
Ham et al., 2014 - Residual seda- | Dexmedetomidine (n=34) 4 cases Chi-square or Fisher’s 019
tion per incidence Normal saline (n=36) 1 case exact test ’
Rummasak & Apipan, 2014 - Dexmedetomidine (n=20) 6.10£3.06 min , N
Eye opening time per min Nitroglycerin (n=20) 4.40+2.04 min Student's ttest | 0.046
Rummasak & Apipan’ 2014 - Dexmedetomidine (n:20) 6.204+2.93 min 5 *
Time to follow commands per min Nitroglycerin (n=20) 4.55+1.91 min Student’s t-test 0.041
T1 after induction: 47.5+7.6
Dexmedetomidine (n=20) T2 during maintenance:
40.0+£8.2
. T1 after induction: 43.3+5.8
Shin et al., 2014 - . . .
Bispectral index score (0-to-100) Nicardipine (n=21) T2 during maintenance: Paired t-test >0.05
40.8+10.4
T1 after induction: 44.1+5.2
Remifentanil (n=21) T2 during maintenance:
41.945.1
T1 after induction: 1.8+0.3
Dexmedetomidine (n=20) T2 during maintenance:
2.4+0.4*
T1 after induction: 1.8+0.2
hi ., 2014 - End-tidal - . .. .
S IEueI{a‘Illle’ C(())ncentrla]l?i(;[llldﬁl g/i vo Nlcardlplne (n:21) T2 during maintenance: Paired t-test <0.05*
2.3+0.2%
T1 after induction: 1.7+0.2%
Remifentanil (n=21) T2 during maintenance:
2.24+0.3%*
Pain Burden
Farah et al., 2008 - VAS 3-score / | Dexmedetomidine (n=10) 1 3-score / 1 5-score cases Descriti Ivsi NA
5-score per incidence Clonidine (n=10) 2 3-score / 2 5-score cases CSCTIPLIVE analysis
o _ Median (Interquartile range): . ,
Ham et al., 2014 - NRS score Dexmedetomidine (n=34) 0(0,2) Mi&?ﬁ\gggﬁz Osnti-’tsest 0.046*
(0-t0-10) Normal saline (n=36) Median (Irzltzzéqzasr)tlle range): correction
Ham et al., 2014 - Rescue fen- Dexmedetomidine (n=34) 2 cases Chi-square or Fisher’s 0.10
tanyl per incidence Normal saline (n=36) 1 case exact test :
Rummasak & Apipan, 2014 - Dexmedetomidine (n=20) 168.75+£56.29 mcg R "
Rescue fentanyl in meg Nitroglycerin (1=20) 222.50+96.12 mcg Student's ttest | 0.037
- 30-mi top: 4.80+2.59
) Dexmedetomidine (n=20) ml.n Posop
Rummasak & Apipan, 2014 - 60-min postop: 4.40+1.66 Student’s t-test 0.36;
NRS score (0-to-10) 30-min postop: 4.05+2.54 udents ttes 0.36
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Table 3: Cont.

Dexmedetomidine in orthognathic surgery: a systematic review

Rummasak & Apipan, 2014 -Me-
peridine use in mg

Dexmedetomidine (n=20)

18.75+13.75 mg

Nitroglycerin (n=20)

12.50+12.83 mg

Student’s t-test

0.15

Goswami et al., 2022 - Rescue
analgesics in meg

Dexmedetomidine (n=15)

222+80.12 mcg

Clonidine (n=15)

254.66+73.95 mcg

Unpaired t-test

0.25

1h postop: 3.2+0.8
3h postop: 4.0£1.0
6h postop: 4.8+0.9
12h postop: 5.3+0.9
18h postop: 4.0+0.9
24h postop: 2.8+0.9
1h postop: 4.2+0.9
3h postop: 4.8+0.9
6h postop: 5.7+0.9
12h postop: 6.6+1.4
18h postop: 5.1+1.1
24h postop: 3.8+0.8
Dexmedetomidine (n=30) 2 cases
Clonidine (n=30) 10 cases

N/A - Not applicable; OR - Operation Room; PACU - Post-Anesthesia Care Unit; VAS - Visual Analog Scale; NRS - Numeric Rating Scale;
T1 - when vital signs were stable after anesthesia induction phase, outcomes were measured for 10min; T2 - when targeted hypotension was
stable during anesthesia maintenance phase, outcomes were measured for 30min.

Dexmedetomidine (n=30)

Labafchi et al., 2023 - VAS score
(0-to-10)

One-Way ANOVA | <0.001*

Clonidine (n=30)

Labafchi et al., 2023 - Rescue
analgesics per incidence

One-Way ANOVA 0.01*

Risk of bias domains

Domains:

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

B wowisk [l Hionrisk

Fig. 2: Individual risk of bias assessment.
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Table 4: Summary of findings table.

N. of patients Certainty
Outcomes Main results ’ (studies) of evidence Comments
(GRADE)
Dexmedetomidine versus Clonidine on perioperative events of orthognathic surgery
Extubation time per min Similar time. 20 (1 RCT)
The dexmedetomidine group had significant
Nausea and vomiting | less nausea cases than the clonidine group. In 80 (2 RCT)
per incidence one study, dexmedetomidine group had more The evidence is very un-
vomiting cases than clonidine group. certain about the effect of
Blood pressure, temper- S . . dexmedetomidine com-
ature and heart rate No significant differences reported. 20 (1 RCT) | Very Low® pared with clonidine on
PACU time per min Similar time. 20 (1 RCT) preoperative events, with
results indicating dexme-
Awakening time per min Similar time. 20 (1 RCT) detomidine may decrease
— p ” E— or have no effect on out-
. ¢ dexmedetomidine group had significant comes.
Pain (VAS score) less pain than the clonidine group. 80 (2 RCT)
Pain (Rescue analge- Both studies showed less use of analgesics in 90 (2 RCT) Lowb
sics) the dexmedetomidine group.

Dexmedetomidine versus Saline solution on perioperative events of orthognathic surgery

Cough in OR perinci- | The dexmedetomidine group had significant
dence less severe cough than the saline group.

Respiratory rate No significant differences reported.

The dexmedetomidine group attenuated eleva-

tion of heart rate and had lower mean arterial . . .
The evidence is uncertain
pressure.

about the effect of dexme-
detomidine compared with
b saline solution on preop-
70 (1 RCT) Low erative events, with results
indicating dexmedetomi-
dine may decrease or have
no effect on outcomes.

Blood pressure and
heart rate

Time to discharge from | The dexmedetomidine group needed signifi-
OR per min cant more time to discharge.

Emergence agitation

per incidence No significant differences reported.

Eye opening time per The dexmedetomidine group needed signifi-

min cant more time.
Residual sedation per No significant differences reported.
incidence
Pain (NRS score) The def{mede'tomldlne group had significant
ess pain than the saline group.
Dexmedetomidine versus Nitroglycerin on perioperative events of orthognathic surgery
Extubation time per min No significant differences reported. . . .
Blood q The evidence is uncertain
00 hpretssutre, an No significant differences reported. about the effect of dexme-
cart rate detomidine compared with
Eye opening time per The dexmedetomidine group needed signifi- b nitroglycerin on preop-
: : 40 (1 RCT) Low : :
min cant more time. erative events, with results
Time to follow com- The dexmedetomidine group needed signifi- (ipdlcatln%dexmedemﬁnl-
mands per min cant more time. 1ne may decrease or have
- P - no effect on outcomes.
Pain (NRS score) No significant differences reported.
Dexmedetomidine versus Nicardipine on perioperative events of orthognathic surgery
Blood pressure No significant differences reported. The evidence is uncertain
Heart rate No significant differences reported. about the effect of dexme-
- - - detomidine compared with
Estimated blood loss No significant differences reported. 41 (1 RCT) Low® nicardipine on preoperative
Bispectral index score No significant differences reported. events, with results indicat-

ing dexmedetomidine may
have no effect on outcomes.

End-tidal sevoflurane

concentration in % No significant differences reported.

Dexmedetomidine versus Remifentanil on perioperative events of orthognathic surgery

Blood pressure No significant differences reported. The evidence is uncertain

Heart rate No significant differences reported. about the effect of dexme-

- —=— - detomidine compared with
Estimated blood loss No significant differences reported. 41 (1 RCT) Low® remifentanil on preop-

- . . - erative events, with results
Bispectral index score No significant differences reported. indicating dexmedetomi-
End-tidal seyoﬂ}lr%ne No significant differences reported. dine may have no effect on

concentration in %

outcomes.

Certainty of evidence was downgraded by one level due to some concerns in randomization and blindness. Certainty of evidence was down-
graded by two levels because the total sample size was less than 100.

el3



Med Oral Patol Oral Cir Bucal-AHEAD OF PRINT - ARTICLE IN PRESS

- Certainty of evidence

The certainty of evidence varied from very low to low.
The main cause for downgrading the certainty was im-
precision (Table 4).

Discussion

Consistent with previous reviews on other craniofacial
procedure (6-10), this systematic review highlights the
promising potential of dexmedetomidine as a hypoten-
sive agent in orthognathic surgery. However, the lim-
ited number of studies and the heterogeneity among the
available randomized clinical trials (19-24) emphasize
the need for further high-quality research to establish
more definitive conclusions.

The findings of this review also align with the grow-
ing emphasis on integrating innovations and best prac-
tices in anesthesia to optimize perioperative outcomes
(25). Despite the promising role of dexmedetomidine in
orthognathic surgery, the absence of ERAS protocols
specifically tailored to oral and maxillofacial surgery,
particularly for orthognathic procedures, represents a
significant gap in the field (4). Standardizing protocols
for preoperative preparation, multimodal analgesia, and
postoperative recovery is essential to improve clinical
outcomes and minimize variability in patient care.
Additionally, effective patient communication and ex-
pectation management are fundamental to enhancing
postoperative satisfaction, yet these aspects remain
underexplored in the context of dexmedetomidine use
(26). Future efforts should prioritize the development
of a comprehensive, evidence-based ERAS protocol for
orthognathic surgery, ideally established through con-
sensus conferences and structured clinical implementa-
tion, to enhance both patient recovery and healthcare
efficiency (4).

Effective postoperative pain management remains a
significant challenge in orthognathic surgery, as pa-
tients often experience considerable discomfort due to
extensive bone and soft tissue manipulation. This re-
view highlights the promising role of dexmedetomidine
in reducing postoperative pain and analgesic require-
ments, reinforcing its potential as a key component of
multimodal pain management strategies. Given that or-
thognathic surgery is frequently performed in patients
with obstructive sleep apnea syndrome, who may have
heightened pain sensitivity and disrupted sleep pat-
terns, optimizing perioperative analgesia is crucial (27).
Preoperative sleep quality has been identified as a
modifiable factor that may enhance postoperative pain
control, further emphasizing the need for a compre-
hensive perioperative care approach (28). Given that
maxillomandibular advancement surgery significantly
improves overall quality of life, effective pain manage-
ment becomes essential to maximize patient satisfaction
and facilitate recovery (29). These findings underscore
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the need for future research to integrate of dexmedeto-
midine into standardized multimodal pain management
protocols, particularly to determine the most effective
dosage and duration for its administration (24).
Although prolonged extubation time and potential car-
diovascular complications have been associated with
dexmedetomidine when used as an opioid substitute in
opioid-free anesthesia (12), these concerns were not as
prominent in the findings of this systematic review. As
a sedative and hypotensive agent, dexmedetomidine’s
dosage in the eligible studies may not have been suf-
ficient to produce the same adverse effects observed at
higher doses when used as an opioid substitute. Further-
more, investigating preoperative biomarkers to predict
cardiovascular events could be valuable, as demonstrat-
ed in orthopedic surgery studies (30). Future research
should explore this avenue to enhance patient safety and
optimize perioperative risk stratification.

Moreover, the distinct effects of dexmedetomidine on
heart rate could inadvertently reveal its administration
to experienced anesthesiologists, even in blinded clini-
cal trials, potentially introducing bias in study outcomes
(21). Bradycardia is an expected occurrence in hypoten-
sive anesthesia, and anesthesiologists should be well-
prepared to implement multimodal protocols to ensure
hemodynamic stability. The selection of these protocols
should be guided by a comprehensive assessment of in-
herent risks and a thorough cost-benefit analysis (19).
This systematic review has some limitations. The small
sample size and high heterogeneity among the included
studies restricted the feasibility of conducting a meta-
analysis and limited the strength of the conclusions.
Additionally, the scarcity of high-quality randomized
clinical trials on this topic reflects a broader trend in
surgical research, where case reports and case series are
more frequently published than robust clinical studies.
The lack of standardized administration protocols and
dosage regimens for dexmedetomidine further compli-
cates result comparisons, hindering the identification of
the most effective and safest perioperative approach in
orthognathic surgery. Furthermore, the absence of de-
tailed information on certain medication protocols may
also introduce a significant source of bias, as potential
pharmacological interactions could confound the mea-
sured outcomes. Variability in study designs, outcome
measures, and patient selection criteria also contributes
to inconsistencies in the available evidence.

Despite these limitations, this systematic review pres-
ents several strengths. It synthesized the current litera-
ture on dexmedetomidine use in orthognathic surgery,
adhering to Evidence-Based Practice principles, even
with the limited number of randomized clinical trials.
The review identified clinically relevant perioperative
events associated with dexmedetomidine, which pro-
vide a foundation for future research and further clini-
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cal trials. Additionally, dexmedetomidine demonstrated
promising potential as a hypotensive agent in orthogna-
thic surgery, provided that its risk-benefit profile is care-
fully evaluated by anesthesiologists on a case-by-case
basis. The systematic search strategy was comprehen-
sive, covering multiple databases and adhering to rig-
orous methodological standards to ensure high-quality
evidence and minimize selection bias. These strengths
enhance the reliability of the findings and underscore
key areas for future investigation, particularly in op-
timizing multimodal analgesia, standardizing ERAS
protocols, and refining cardiovascular risk assessment
strategies.

Conclusions

Based on available evidence, the use of dexmedetomi-
dine in hypotensive anesthesia for patients undergoing
orthognathic surgery demonstrates potential benefits in
reducing postoperative symptoms such as pain, nausea,
vomiting, and cough while maintaining hemodynamic
stability. Dexmedetomidine appears to be a safe and
effective option in this context. However, anesthesiolo-
gists should carefully evaluate its risk-benefit profile
on a case-by-case basis. Further research is needed to
strengthen evidence on ERAS protocols in orthognathic
surgery and optimize perioperative management.
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