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Abstract

Introduction: In dental surgical procedures such as
dental implants, extractions, and dental repairs, the
demand for sedation has increased in an attempt to
improve surgical quality and patient comfort, especially
for those requiring longer surgeries and experiencing
anxiety. Objective: It was to analyze the key clinical
considerations of sedation in dental procedures to
improve surgical conditions and patient comfort.
Methods: The systematic review rules of the PRISMA
Platform were followed. The search was carried out
from March to May 2025 in the Scopus, Embase,
PubMed, Science Direct, Scielo, and Google Scholar
databases. The quality of the studies was based on the
GRADE instrument and the risk of bias was analyzed
according to the Cochrane instrument. Results and
Conclusion: A total of 120 articles were found. A total
of 18 articles were evaluated in full and 10 were
included and developed in the present systematic
review study. Considering the Cochrane tool for risk of
bias, the overall assessment resulted in 22 studies with
a high risk of bias and 25 studies that did not meet
GRADE and AMSTAR-2. It was concluded that intranasal
and sublingual midazolam significantly reduces anxiety
levels during dental procedures in children. Pregabalin
coadministered with dexamethasone demonstrated
significant efficacy in controlling postoperative pain and
anxiety, as well as sedative effects. Ketamine-propofol
may be a better option due to reduced episodes of
vomiting and nausea in patients and higher levels of
dental surgeon satisfaction. High doses of remifentanil
can be safely used in multiple dental surgeries on the
same day. The use of diazepam, midazolam, and
nitrous oxide as preoperative sedation techniques for
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anxious patients undergoing third molar extractions is
effective in controlling anxiety, with little effect on vital
signs and retrograde amnesia. Patients under sedation
for dental procedures frequently experience obstructive
apnea/hypopnea events.

Keywords: Dentistry. Sedation. Surgical procedures.
Dental surgery.

Introduction

In dental surgical procedures, such as dental
implants, extractions, and dental repairs, the demand
for sedation has increased to improve surgical quality
and patient comfort, particularly in patients requiring
longer surgeries and experiencing anxiety [1-3].
However, it is necessary to focus on the perioperative
period in patients with hypotension. Sedation with high
doses of propofol can be harmful and requires critical
reevaluation [1].

Furthermore, the development of remimazolam,
initially intended for procedural sedation, allows for the
reconsideration of benzodiazepines as a hypnotic
component of general anesthesia, as well as a
combination of remimazolam and remifentanil for
induction and maintenance of anesthesia [4]. In this
context, surgical removal of third molars is one of the
most commonly performed procedures by dentists and
can cause patient anxiety. Sedation in dental surgery can
result in reduced pain and anxiety, improved patient
compliance, and improved patient satisfaction [1].

Although several agents have been used in dental
surgery, the ideal agent and regimen are not yet
established. Dexmedetomidine is a potent and highly
selective a-2 adrenergic receptor agonist. Activation of
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these receptors in the central nervous system results in
reduced blood pressure and heart rate, and decreased
arousal. Midazolam is a benzodiazepine derivative that
effectively reduces anxiety and provides good operative
outcomes and patient satisfaction. Furthermore,
dexmedetomidine may be a better sedative for dental
sedation than midazolam due to its analgesic
properties, shorter recovery profile, and less cognitive
impairment and respiratory depression [5].

Based on this, a systematic review study analyzed
what is considered a long oral surgery and conducted a
cost-effectiveness analysis of sedative agents used for
intravenous sedation and sedation protocols. The study
defined long procedures as having a mean duration of
31 minutes for extractions and 79 minutes for implant-
related surgeries. The sedative agents identified were
midazolam, dexmedetomidine, propofol, and
remimazolam. The cost analysis revealed midazolam as
the most cost-effective option and propofol as the most
expensive option. Midazolam, dexmedetomidine,
propofol, and remimazolam have demonstrated safety
and efficacy as sedative agents in prolonged
procedures. Although midazolam is the most cost-
effective option, dexmedetomidine, propofol, and
remimazolam offer subjective and clinical benefits [6].

It is also noted that nitrous oxide (N20) is
important in dental surgical procedures, as the
literature has shown that there is no statistically
significant difference between N20 and other sedative
techniques in all evaluated outcomes [7].

Therefore, the present study analyzed, through a
systematic review, the main clinical considerations of
the use of sedation in dental procedures, in order to
provide better surgical conditions and comfort to
patients.

Methods
Study Design

This study followed the international systematic
review model, following the PRISMA (preferred
reporting items for systematic reviews and meta-
analysis) rules. Available at: http://www.prisma-
statement.org/?AspxAutoDetectCookieSupport=1.
Accessed on: 04/18/2025. The AMSTAR-2 (Assessing
the methodological quality of systematic reviews)
methodological quality standards were also followed.
Available at: https://amstar.ca/. Accessed on:
04/18/2025.

Data Sources and Search Strategy

The literature search process was carried out from
March to May 2025 and developed based on Scopus,
Embase, PubMed, Lilacs, Ebsco, Scielo, and Google
Scholar, covering scientific articles from various periods
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to the present day. The following descriptors (DeCS
/MeSH Terms) were used "Dentistry. Sedation. Surgical
procedures. Dental surgery”, and the Boolean
expression “and” was used between the MeSH terms
and “or” between the historical findings.

Study Quality and Risk of Bias

The quality was classified as high, moderate, low,
or very low regarding the risk of bias, clarity of
comparisons, precision, and consistency of analyses.
The most evident emphasis was on systematic review
articles or meta-analyses of randomized clinical trials,
followed by randomized clinical trials. The low quality of
evidence was attributed to case reports, editorials, and
brief communications, according to the GRADE
instrument. The risk of bias was analyzed according to
the Cochrane instrument by analyzing the Funnel Plot
graph (Sample size versus Effect size), using Cohen's d
test.

Results and Discussion
Summary of Findings

A total of 120 articles were found and submitted to
eligibility analysis, with 10 final studies being selected
to compose the results of this systematic review. The
studies listed were of medium to high quality (Figure 1),
considering the level of scientific evidence of studies
such as meta-analysis, consensus, randomized clinical,
prospective, and observational. Biases did not
compromise the scientific basis of the studies.
According to the GRADE instrument, most studies
presented homogeneity in their results, with
X?=86.5%>50%. Considering the Cochrane tool for risk
of bias, the overall assessment resulted in 22 studies
with a high risk of bias and 25 studies that did not meet
GRADE and AMSTAR-2.

Figure 1. Screening and selection of the article.

Articles in PubMed (n=90) Other databases (n=30)

* Total=120
+ Findings after removing duplicate articles (n=65)

Excluded articles (did not
meet GRADE and
AMSTAR 2) (n=25)

Articles reviewed (n=65)

Articles selected (n=40) Excluded articles (high

risk of bias) (n=22)

Final articles (n=18) Excluded articles (did not

meet scope) (n=08)

Articles included in systematic review (n=10)

Source: Own authorship.
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Figure 2 presents the results of the risk of bias of
the studies through the Funnel Plot, showing the
calculation of the Effect Size (Magnitude of the
difference) using Cohen's Test (d). The precision
(sample size) was determined indirectly by the inverse
of the standard error (1/Standard Error). This graph
had a symmetrical behavior, not suggesting a
significant risk of bias, either among studies with small
sample sizes (lower precision) that are shown at the
base of the graph or in studies with large sample sizes
that are presented at the top.

Figure 2. The symmetric funnel plot suggests no risk of
bias among the small sample size studies shown at the
bottom of the graph. High confidence and high
recommendation studies are shown above the graph
(n= 10 studies).
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Major Clinical Outcomes - Sedation and Dental
Surgery

A randomized clinical trial evaluated the
behavioral effects and changes in anxiety levels in
children after sedation with intranasal and sublingual
midazolam. Twenty children aged 3 to 7 years were
randomly assigned to sedation with intranasal
midazolam (0.2 mg/kg) in Group A (n=10) or sublingual
midazolam (0.2 mg/kg) in Group B (n=10). There was a
significant reduction in anxiety levels from baseline to
20 minutes after drug administration in Group A
(p=0.004) and Group B (p=0.003). There were no
significant changes in salivary cortisol levels before or
after drug administration in either group [8].

Diniz et al. (2024) [9] conducted a randomized
clinical trial to evaluate the efficacy of the
coadministration of pregabalin and dexamethasone for
preemptive analgesia and anxiety control in lower third
molar surgeries. The variables evaluated were pain,
measured by the Visual Analog Scale (VAS), anxiety
assessed by the State-Trait Anxiety Inventory (STAI),
hemodynamic parameters [Blood Pressure (BP), Heart
Rate (HR), Oxygen Saturation (SpO2)] and sedation
assessed by the Ramsay scale. Thirty-one patients were

included. The test group showed a significant reduction
in pain at 2, 4, 6, 8, 12, 16, 24, and 48 hours after
surgery and in the consumption of rescue analgesics.
Anxiety, assessed by STAI and VAS, showed a
significant reduction in the test group (p < 0.001).
Furthermore, there was a significant reduction in BP at
most time points evaluated (p < 0.05) and a significant
reduction in HR at two different time intervals (p =
0.003 and p = 0.009), indicating a positive effect in the
test group. There was no significant difference in Sp02
between the groups. The sedation assessment revealed
a significant difference at all time points, favoring the
test group (p < 0.05). There were no significant
postoperative adverse effects.

Canpolat et al. (2017) [10] investigated the
efficacy of ketamine-propofol and  ketamine-
dexmedetomidine in children for sedation during tooth
extraction through a randomized clinical trial. Of the 60
participants, 30 (50%) were in each group. No
statistically significant differences were found in heart
rate, noninvasive blood pressure at any time point, or
number of drug repetitions (p>0.05). Nausea and
vomiting were statistically higher in the ketamine-
dexmedetomidine group (p<0.05). Ketamine-propofol
may be a better option due to the reduction in vomiting
and nausea episodes and higher levels of surgeon
satisfaction.

The authors Torun et al. (2017) [11] developed a
randomized clinical study to evaluate the sedative-
analgesic activity of different doses of remifentanil and
the effects of preoperative anxiety on intraoperative
pain levels in patients treated at a dental clinic. Patients
(n = 60) were divided into two groups according to the
dose of remifentanil infusion administered: group R1:
0.05 pg/kg/min; group R2: 0.1 pg/kg/min. The
following were evaluated: hemodynamic parameters,
State-Trait Anxiety Inventory (STAI) TX-I score, level of
pain due to local anesthetic injection, time to reach a
score of 3 on the Ramsay Sedation Scale (RSS), bolus
dose amount, total drug consumption, recovery period,
patient and surgeon satisfaction, and complications.
The patient satisfaction score on a visual analog scale
(VAS) was 90 in the R1 group and 100 in the R2 group.
The surgeon satisfaction score was 80 in the R1 group
and 90 in the R2 group. The time to reach an RSS score
of 3 and the number of boluses administered were
significantly shorter in the R2 group than in the R1
group.

A randomized clinical trial compared three
sedation protocols with diazepam, midazolam, and
nitrous oxide. One hundred and twenty patients
scheduled for third molar extraction were selected. All
120 patients had moderate to severe anxiety levels,
according to the Corah Dental Anxiety Scale. No
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statistically significant differences were found in patient
heart rate. However, differences in systolic and diastolic
blood pressure were statistically significant after 15
minutes of nitrous oxide sedation. Oximetry data
showed no differences between the three sedation
protocols. There were also no statistically significant
differences observed in the retrograde amnesia test.
The differences in anxiety from preoperative to
postoperative were statistically significant for all
techniques, demonstrating their effectiveness in
controlling anxiety [12].

Farah et al. (2019) [13] conducted a randomized
clinical trial to assess the efficacy of herbal medicine
(valerian) in controlling anxiety during mandibular third
molar extraction, compared to midazolam. Twenty
anxious patients scheduled for bilateral mandibular third
molar extraction were selected. Patients received
capsules containing either 100 mg of valerian or 15 mg
of midazolam orally 60 minutes before the procedures.
No statistically significant differences in oxygen
saturation were observed in either group. Although
midazolam was more effective in reducing the
physiological parameters studied, valerian appeared to
provide the necessary comfort and relaxation, without
sedation and with less drowsiness than midazolam,
during third molar extraction.

Kohzuka et al. (2019) [14] analyzed 46
participants under sedation for dental procedures, of
whom 43 were randomly allocated to the control group
(n = 23, without nasopharyngeal tube) or the group
with nasopharyngeal tube (n = 20). In the control
group, the non-desaturate abnormal respiratory index
was higher than the desaturated abnormal respiratory
index (35.2 vs. 7.2). The obstructive abnormal
respiratory index was higher than the central abnormal
respiratory index, and half of the abnormal respiratory
indexes were accompanied by irregular breathing.
Despite the obstructive nature of the abnormal
breathing, the nasopharyngeal tube did not significantly
reduce the abnormal respiratory index.

Lee et al. (2024) [15] observed that the use of
dexmedetomidine 1 mcg/kg reduced the requirements
of propofol and remifentanil during maintenance of
anesthesia in children when administered as a post-
induction bolus. Elderly patients undergoing tooth
extraction are particularly susceptible to delayed
cognitive recovery after sedation. Sedation with
remimazolam significantly improves early postoperative
cognitive recovery, leading to faster hemostasis and a
shorter time to discharge [16].

Finally, a 2024 multicenter randomized clinical trial
explored the efficacy and safety of remimazolam in
tooth extraction surgery. Patients in the control group
were anesthetized with midazolam, and patients in the

observation group were anesthetized with
remimazolam. General demographic data were collected
from the patients, using propensity score matching
(PSM) to balance baseline data for the two groups. PSM
matching was performed according to a 1:1 ratio, and
40 patients were included in the observation and
control groups. There was no statistical significance in
the baseline data for either group. The use of
remimazolam during tooth extraction can stabilize the
patient's hemodynamics, shorten the recovery time and
onset of symptoms, stabilize the patient's behavior,
have an excellent calming effect, present fewer adverse
reactions, and be safer [17].

Conclusion

It was concluded that intranasal and sublingual
midazolam significantly reduces anxiety levels during
dental procedures in children. Pregabalin co-
administered with dexamethasone demonstrated
significant efficacy in controlling postoperative pain and
anxiety, as well as sedative effects. Ketamine-propofol
may be a better option due to reduced episodes of
vomiting and nausea in patients and higher levels of
dental surgeon satisfaction. High doses of remifentanil
can be safely used in multiple dental surgeries on the
same day. The use of diazepam, midazolam, and
nitrous oxide as preoperative sedation techniques for
anxious patients undergoing third molar extractions is
effective in controlling anxiety, with little effect on vital
signs and retrograde amnesia. Patients under sedation
for dental procedures frequently experience obstructive
apnea/hypopnea events.

CRediT

Author contributions Conceptualization- Lorena Maria
Pereira Barbera, Kayky Florentino Pontes de Souza,
Felipe Vegeto Barbosa, José Augusto Pereira da Cruz;
Formal Analysis- Lorena Maria Pereira Barbera, Kayky
Florentino Pontes de Souza, Felipe Vegeto Barbosa;
Investigation- Lorena Maria Pereira Barbera, Kayky
Florentino Pontes de Souza, Felipe Vegeto Barbosa;
Methodology- Lorena Maria Pereira Barbera, Kayky
Florentino Pontes de Souza, Felipe Vegeto Barbosa;
Project administration-José Augusto Pereira da
Cruz; Supervision-José Augusto Pereira da Cruz;
Writing - original draft- Lorena Maria Pereira
Barbera, Kayky Florentino Pontes de Souza, Felipe
Vegeto Barbosa, José Augusto Pereira da Cruz
Writing-review & editing- Lorena Maria Pereira
Barbera, Kayky Florentino Pontes de Souza, Felipe
Vegeto Barbosa, José Augusto Pereira da Cruz.

MedNEXT J Med Health Sci (2025) Page 4 of 6



MedNEX

MedNEXT ] Med. Health Sci, Sao Paulo, Vol 6, Suppl 3, e255308, 2025 Journal of Medical an Health Sciences

Acknowledgment
Not applicable.

Ethical Approval
Not applicable.

Informed Consent
Not applicable.

Funding
Not applicable.

Data Sharing Statement
No additional data are available.

Conflict of Interest
The authors declare no conflict of interest.

Similarity Check
It was applied by Ithenticate®.

Application of Artificial Intelligence (AI)
Not applicable.

Peer Review Process
It was performed.

About The License©

The author(s) 2025. The text of this article is open
access and licensed under a Creative Commons
Attribution 4.0 International License.

References

1. Hoang T, Frydman A, Dowdy RAE. Dental
Sedation and General Anesthesia Considerations
for Patients Posthepatic Transplantation. Anesth
Prog. 2024 Sep 9;71(3):149-157. doi:
10.2344/616992.

2. Nayani-Low S, Patel J. Safe intravenous sedation
for oral surgery in a primary care setting. Prim
Dent J. 2022  Sep;11(3):46-52.  doi:
10.1177/20501684221112298.

3. Sadeghi A, Sajad Razavi S, Eghbali A, Alireza
Mahdavi S, Kimia F, Panah A. The Comparison of
the Efficacy of Early versus Late Administration
of  Dexmedetomidine  on Postoperative
Emergence Agitation in Children Undergoing Oral
Surgeries: A Randomized Clinical Trial. Iran J
Med Sci. 2022 Jan;47(1):25-32.  doi:
10.30476/ijms.2020.84509.1471.

4. Sneyd JR, Gambus PL, Rigby-Jones AE. Current

MedNEXT J Med Health Sci (2025) Page 5 of 6

10.

11.

12.

status of perioperative hypnotics, role of
benzodiazepines, and the case for remimazolam:
a narrative review. Br J Anaesth. 2021
Jul;127(1):41-55. doi:
10.1016/j.bja.2021.03.028.

Zhang Y, Li C, Shi ], Gong Y, Zeng T, Lin M,
Zhang X. Comparison of dexmedetomidine with
midazolam for dental surgery: A systematic
review and meta-analysis. Medicine (Baltimore).
2020 Oct 23;99(43):e22288. doi:
10.1097/MD.0000000000022288.

Hassan H, Shado R, Novo Pereira I, Mistry M,
Craig D. Efficacy and cost analysis of intravenous
conscious sedation for long oral surgery
procedures. Br ] Oral Maxillofac Surg. 2024
Jul;62(6):523-538. doi:
10.1016/j.bjoms.2024.04.006.

Piccialli F, Fiore M, Giurazza R, Falso F, Simeon
V, Chiodini P, Russo D, Laino L. Efficacy and
Safety of Nitrous Oxide (N20) Inhalation
Sedation Compared to Other Sedative Agents in
Dental Procedures: A Systematic Review with
Meta-Analysis. Medicina (Kaunas). 2025 May
20;61(5):929. doi: 10.3390/medicina61050929.
Shanmugaavel AK, Asokan S, Baby JJ, Priya G,
Gnana Devi J. Comparison of Behavior and
Dental Anxiety During Intranasal and Sublingual
Midazolam Sedation - A Randomized Controlled
Trial. J Clin Pediatr Dent. 2016 Winter;40(1):81-
7. doi: 10.17796/1053-4628-40.1.81.

Diniz JA, Dourado ACAG, Barbirato DDS, de
Oliveira MSV, de Lira VLBO, de Melo Filho SMC,
da Silveira KG, Laureano Filho JR. Evaluation of
the effects of pregabalin and dexamethasone
coadministration on preemptive multimodal
analgesia and anxiety in third molar surgeries: a
triple-blind randomized clinical trial. Clin Oral
Investig. 2024 May  8;28(6):304. doi:
10.1007/s00784-024-05700-8.

Canpolat DG, Yildirim MD, Kutuk N, Dogruel F,
Ocak H, Aksu R, Alkan A. Comparison of
ketamine-propofol and ketamine-
dexmedetomidine combinations in children for
sedation during tooth extraction. J Pak Med
Assoc. 2017 May;67(5):693-697.

Torun AC, Yilmaz Mz, Ozkan N, Ustun B, Koksal
E, Kaya C. Sedative-analgesic activity of
remifentanil and effects of preoperative anxiety
on perceived pain in outpatient mandibular third
molar surgery. Int J Oral Maxillofac Surg. 2017
Mar;46(3):379-384. doi:
10.1016/j.ijom.2016.11.005.

de Moares MB, Barbier WS, Raldi FV, Nascimento
RD, Dos Santos LM, Loureiro Sato FR.



MedNEX

MedNEXT ] Med. Health Sci, Sao Paulo, Vol 6, Suppl 3, e255308, 2025 Journal of Medical an Health Sciences

Comparison of Three Anxiety Management
Protocols for Extraction of Third Molars With the
Use of Midazolam, Diazepam, and Nitrous Oxide:
A Randomized Clinical Trial. J Oral Maxillofac
Surg. 2019 Nov;77(11):2258.e1-2258.€8. doi:
10.1016/j.joms.2019.06.001.

13. Farah GJ, Ferreira GZ, Danieletto-Zanna CF,
Luppi CR, Jacomacci WP. Assessment of
Valeriana officinalis I. (Valerian) for Conscious
Sedation of Patients During the Extraction of
Impacted Mandibular  Third Molars: A
Randomized, Split-Mouth, Double-Blind,
Crossover Study. J Oral Maxillofac Surg. 2019
Sep;77(9):1796.e1-1796.€8. doi:
10.1016/j.joms.2019.05.003.

14. Kohzuka Y, Isono S, Ohara S, Kawabata K,
Kitamura A, Suzuki T, Almeida FR, Sato Y, Iijima
T. Nasopharyngeal Tube Effects on Breathing
during Sedation for Dental Procedures: A
Randomized Controlled Trial. Anesthesiology.
2019 Jun;130(6):946-957. doi:
10.1097/ALN.0000000000002661.

15. Lee VCL, Ridgway R, West NC, Gérges M, Whyte
SD. Anesthetic-sparing effect of
dexmedetomidine during total intravenous
anesthesia for children undergoing dental
surgery: A randomized controlled trial. Paediatr
Anaesth. 2024 Dec;34(12):1213-1222. doi:
10.1111/pan.14987.

16. Liu B, Wang P, Liang L, Zhu W, Zhang H. Effect
of Remimazolam vs Midazolam on Early
Postoperative Cognitive Recovery in Elderly
Patients Undergoing Dental Extraction: A
Prospective Randomized Controlled Study. Drug
Des Devel Ther. 2024 Dec 9;18:5895-5904. doi:
10.2147/DDDT.5491223.

17.Sun Y, Li Q. Evaluation of the efficacy and safety
of remazolam in tooth extraction surgery: A
randomized, single-blind, multi-center clinical
trial. Technol Health Care. 2024;32(5):3473-
3484. doi: 10.3233/THC-240237.

MetaScience Press

The Best Science

https://zotarellifilhoscientificworks.com/

MedNEXT J Med Health Sci (2025) Page 6 of 6


https://zotarellifilhoscientificworks.com/

