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Cleft lip and palate are a congenital condition that affects
approximately 8 in 10,000 births internationally (1). Cleft
lip occurs when the tissues of the upper lip fail to fuse
in a developing fetus during the fourth to seventh week
of pregnancy, resulting in an opening in the lip either
along the midline or towards either side (2). A cleft palate
occurs when the roof of the mouth, also known as the
palate, do not fuse during the sixth to ninth weeks of
pregnancy, creating an opening between the oral and nasal
cavities (2). Cleft lip and cleft palate can occur
independently or concurrently, causing not only facial
deformity, but also difficulties in activities such as eating
and speaking. As such, children born with this condition
commonly require multiple surgeries, starting from an
early age and throughout their lifetimes, to improve both
function and aesthetics. These surgical corrections are
conducted with the patients under general anesthesia.
However, the effects of anesthetic agents on emergence,
respiratory depression, postoperative nausea, and other
adverse events in the cleft lip and palate population are not
well-studied.

Opioids along with sevoflurane anesthesia are commonly
used during surgeries to repair cleft lip and palate. However,
this method of anesthesia is associated with high risks of
respiratory depression, postoperative emergence agitation,
postoperative nausea and vomiting, prolonged hospital
stay and increased hospital costs. The residual respiratory
depressant and sedative effects of anesthetic agents and
opioids remain a major concern in infants scheduled for
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cleft surgery (3). Drugs such as desflurane, which has
rapid elimination from the body, and remifentanil, which
has fast and predictable metabolism, may provide some
advantages in minimizing post-anesthesia complications,
though additional studies are needed. In addition, use of
non-steroidal analgesia in the pediatric patient population
is common, though further trials are needed to elucidate
the most effective and safe regimens; their effect on
perioperative bleeding is still disputed. In the immediate
post-operative period, finding a balance between pain
control and respiratory suppression is difficult. The goal
is to minimize respiratory and airway compromise, which
would require an awake and comfortable child. Therefore,
identifying an effective a non-opioid analgesic is of
particular interest in this population.

Liu er al. conducted a systematic review with
meta-analysis to evaluate the safety and efficacy of
dexmedetomidine, a potent a2-adrenergic receptor agonist,
as an alternate adjuvant anesthetic agent for pediatric cleft
lip and palate patients (4). Dexmedetomidine is currently
approved by FDA only for sedation in adult intensive
care patients. It can provide sedation and analgesia with
minimal side effects and reduce additional anesthetic and
opioid treatment. The use of dexmedetomidine on pediatric
patients has increased due to interest in its effective
analgesic and sedative properties (4). Dexmedetomidine
appears to exhibit a level of efficacy similar to that seen in
adults; it has also been found to be fairly well tolerated in
children older than one month (5).
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Emergence agitation

Liu et al. found that dexmedetomidine reduced the
incidence of emergence agitation and the need for
adjunctive pain medication, likely secondary to its sedative
and analgesic effects. The sedative effect is thought to be
due to presynaptic activation of a2-adrenergic receptor,
which inhibits the release of norepinephrine thereby
terminating the prorogation of pain signals. The mechanism
of action of the analgesic effects of a2-adrenergic receptor
agonists is not fully understood. One of the highest
densities of a2-adrenergic receptors is in the locus
coeruleus, which is known to be an important modulator of
nociceptive neurotransmission. It is likely that the analgesic
effect of dexmedetomidine is attributable to stimulation
of a2-adrenergic receptors in this region, suppressing
hyperpolarization of interneurons and reduction of the
release of pronociceptive transmitters such as substance P
and glutamate (5,6). One consideration in evaluating the
effect of dexmedetomidine on emergence agitation in the
pediatric population is distinguishing it from post-operative
pain, as these two factors are difficult to separate in the
pediatric population and often driven by one another.

Respiratory events

Liu er al. report that dexmedetomidine did not increase
the incidence of breath-holding, desaturation, or airway
spasm, while decreasing the incidence of cough and total
respiratory adverse events. The authors suggested that
these outcomes could likely be attributed to the residual
sedation from the sedative effect of dexmedetomidine.
They could also be due to a combination of the anesthetic-
sparing, specifically opioids, and intrinsic analgesic effects
of dexmedetomidine (7). These are desirable effects
especially in the setting of post-operative swelling intra-
orally and surrounding the nasal passageway, which may
cause increased respiratory effort.

Cardiovascular adverse events

One of the main concerns regarding dexmedetomidine
use is that it could cause cardiovascular depression by
decreasing sympathetic outflow and augmenting vagal
activity due its high selective o2-adrenergic agonist activity.
Other studies have shown that it produces a typical biphasic
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hemodynamic response, resulting in hypotension at low
plasma concentrations and hypertension at higher plasma
concentrations (8). Liu ez #/. did not find a significant
difference in rates of adverse cardiovascular events,
specifically hypotension, bradycardia and postoperative
bleeding, between the dexmedetomidine group and the
placebo group. This was thought to be due to low dose,
slow injection, and continuous infusion.

Postoperative nausea and vomiting

Few studies have focused on the effect of dexmedetomidine
on postoperative nausea and vomiting. The authors
found that dexmedetomidine did not affect the incidence
of postoperative nausea and vomiting. However, this
conclusion is muddled by the limited ability to assess for
true incidence of nausea in children. Another potential
contributing factor is the opioid-sparing effect of
dexmedetomidine, which can help indirectly reducing post-
operative nausea (5).

In sum, Liu er 4. found that dexmedetomidine may be a
safe and suitable perioperative agent in surgical repair for
the cleft lip and palate pediatric population. The quality of
evidence on the efficacy dexmedetomidine in the pediatric
population leaves much to be desired. The randomized-
controlled trials included in this meta-analysis had small
numbers of participants and varied greatly in methodology.
Current understanding of the pharmacokinetic profile
of dexmedetomidine is largely limited to the adult
population. As such, the indications for dexmedetomidine
in the pediatric population is extrapolated from adult
trials. However, children are not small adults, and many
drugs exhibit very different pharmacokinetics in children
compared with adults. They have immature clearance
that change with age that dictate infusion rate therefore
extrapolation of adult dosage may not be applicable to
the pediatric population. Moving forward, this article can
hopefully serve as a catalyst for further studies, particularly
large-scale clinical trials, to evaluate the safety and efficacy
of using dexmedetomidine in the pediatric cleft lip and
palate patient population.

Acknowledgments

Funding: None.

7 Oral Maxillofac Anesth 2022;1:9 | https://dx.doi.org/10.21037/joma-21-13



Journal of Oral and Maxillofacial Anesthesia, 2022

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Fournal of Oral and Maxillofacial

Anesthesia. The article did not undergo external peer review.

Conflicts of Interest: Both authors have completed the
ICMJE uniform disclosure form (available at https://joma.
amegroups.com/article/view/10.21037/joma-21-13/coif).
JW serves as an unpaid editorial board member of Fournal
of Oral and Maxillofacial Anesthesia from August 2021 to July
2023. The authors have no other conflicts of interest to
declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article
with the strict proviso that no changes or edits are made
and the original work is properly cited (including links
to both the formal publication through the relevant
DOI and the license). See: https://creativecommons.org/

doi: 10.21037/joma-21-13

Cite this article as: Zhu N, Wang J. Use of dexmedetomidine
in cleft lip and palate pediatric population. J Oral Maxillofac
Anesth 2022;1:9.

© Journal of Oral and Maxillofacial Anesthesia. All rights reserved.

Page 3 of 3

licenses/by-nc-nd/4.0/.

References

1. Tanaka SA, Mahabir RC, Jupiter DC, et al. Updating the
epidemiology of cleft lip with or without cleft palate. Plast
Reconstr Surg 2012;129:511e-8e.

2. Available online: https://www.cdc.gov/ncbddd/
birthdefects/cleftlip.html

3. Somerville N, Fenlon S. Anaesthesia for cleft lip and palate
surgery. Contin Educ Anaesth Crit Care Pain 2005;5:76-9.

4. LiuD,Pan L, GaoY, et al. Efficaciousness of dexmedetomidine
in children undergoing cleft lip and palate repair: a systematic
review and meta-analysis. BM] Open 2021;11:¢046798.

5. Weerink MAS, Struys MMRE, Hannivoort LN, et al.
Clinical Pharmacokinetics and Pharmacodynamics of
Dexmedetomidine. Clin Pharmacokinet 2017;56:893-913.

6. Gertler R, Brown HC, Mitchell DH, et al.
Dexmedetomidine: a novel sedative-analgesic agent. Proc
(Bayl Univ Med Cent) 2001;14:13-21.

7. Patel A, Davidson M, Tran MC, et al. Dexmedetomidine
infusion for analgesia and prevention of emergence
agitation in children with obstructive sleep apnea
syndrome undergoing tonsillectomy and adenoidectomy.
Anesth Analg 2010;111:1004-10.

8. Bloor BC, Ward DS, Belleville JP, et al. Effects
of intravenous dexmedetomidine in humans. II.
Hemodynamic changes. Anesthesiology 1992;77:1134-42.

7 Oral Maxillofac Anesth 2022;1:9 | https://dx.doi.org/10.21037/joma-21-13


https://joma.amegroups.com/article/view/10.21037/joma-21-13/coif
https://joma.amegroups.com/article/view/10.21037/joma-21-13/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

