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Abstract

Background: Oral sedation is widely utilized in dental surgical practice for anxiety management during third molar
extractions. Midazolam is one of the most frequently employed drugs; however, the clinical benefits of its association
with promethazine have not yet been clearly established.

Material and Methods: This is a randomized, double-blind, split-mouth clinical trial. Eighteen anxious patients were
included, all with indications for bilateral extraction of impacted or semi-impacted mandibular third molars, present-
ing similar surgical difficulty on both sides. In one session, patients received 15mg of midazolam alone (Group A),
and in another, 15mg of midazolam combined with 25mg of promethazine (Group B). Sedation levels (Ramsay scale),
anxiety (Corah scale), and physiological parameters were evaluated.

Results: There was no statistically significant difference in the depth of sedation between the groups (p>0.05). Oxygen
saturation and heart rate showed slight, statistically significant variations at specific time points in Group B (p<0.05), al-
though without relevant clinical repercussions. Blood pressure and respiratory rate remained stable across both protocols.
Conclusions: The association of promethazine with midazolam did not increase sedative efficacy compared to mid-
azolam alone. However, it demonstrated clinical safety, proving to be a viable alternative in sedative drug protocols.

Keywords: Conscious sedation, midazolam, promethazine, tooth extraction, randomized controlled trial.

Introduction

Dental anxiety represents a challenge in clinical prac-
tice, directly interfering with treatment adherence and
patient comfort, especially in surgical procedures such
as third molar extractions. This condition is frequently
associated with fear of pain, previous negative experi-
ences, and phobias related to instruments such as nee-

dles and drills, which can trigger adverse physiological
reactions, including anxiety attacks, hyperventilation,
increased blood pressure, and the aggravation of sys-
temic comorbidities [3.,4].

In this scenario, oral conscious sedation stands out as an
accessible and viable approach in an outpatient setting.
Midazolam, a widely used benzodiazepine, is considered



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

the drug of choice for promoting moderate sedation in
dental procedures, acting through the enhancement of
the inhibitory effect of GABA in the central nervous sys-
tem, which results in relaxation, drowsiness, and anxiety
reduction [5]. Despite its efficacy, the drug can be associ-
ated with adverse effects, such as paradoxical reactions,
respiratory changes, and cardiac arrhythmias [6,7].

The combination of drugs with sedative potential has
been extensively investigated in oral surgery, especially
in third molar extractions, with the objective of achiev-
ing a synergistic effect and greater patient comfort. In
this context, promethazine, a low-cost and easily acces-
sible antihistamine, exhibits sedative, hypnotic, antisia-
logue, and antiemetic properties. In dental practice, its
use has been described both as a monotherapy and in
association with other drugs [8].

Despite promising results in pediatric populations,
there is still a scarcity of scientific evidence regarding
the efficacy of the oral combination of midazolam and
promethazine in adults undergoing third molar extrac-
tions. Thus, this study aimed to compare the efficacy
of the promethazine-midazolam association with the
isolated use of midazolam for the sedation of patients
undergoing mandibular third molar extractions.

Material and Methods

Study Design

This is a randomized, double-blind, controlled, split-
mouth clinical trial conducted at a higher education in-
stitution in the region of Pernambuco, Brazil, involving
patients treated at the Oral and Maxillofacial Surgery
and Traumatology outpatient clinic with indications for
bilateral mandibular third molar extractions. The depth
of sedation was evaluated using the Ramsay Scale, con-
sidering different drug protocols. Additionally, hemo-
dynamic parameters, including heart rate, systolic and
diastolic blood pressure, respiratory rate, and oxygen
saturation, were monitored during the preoperative, in-
traoperative, and postoperative periods to compare the
protocols. The study was conducted and reported in ac-
cordance with the CONSORT checklist and its exten-
sion for randomized clinical trials [9], having received
approval from the Research Ethics Committee CEP
HUOC/PROCAPE (CAAE: 79552823.0.0000.5207).
Study Sample and Group Randomization

The sample consisted of 18 volunteer patients recruited
from the School Clinic of the Faculty of Dentistry of
Pernambuco and the Oral and Maxillofacial Surgery and
Traumatology outpatient clinic of the institution. All par-
ticipants had indications for the extraction of impacted
or semi-impacted mandibular third molars, in homolo-
gous positions and with an equivalent degree of surgical
difficulty, according to the Pernambuco Index [10]. Indi-
viduals aged 18 to 50 years who presented fear or anxiety
related to the surgical procedure, defined by a score of
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>11 on the Corah Scale, and classified as healthy patients
or those with controlled systemic disease, were included.
Patients with contraindications to the use of benzodiaz-
epines; a history of severe respiratory diseases, obstruc-
tive sleep apnea, congestive heart failure, hepatic or renal
failure; previous use of central nervous system depres-
sant drugs or medications with potential interaction with
the evaluated drugs; pregnant or lactating women; indi-
viduals with a history of drug dependence or alcoholism;
hypersensitivity to any component of the medications,
substances, or materials used; as well as patients with
severe or uncompensated systemic diseases, blood dys-
crasias, or chronic pain, were excluded.

Sample size calculation was based on Student's t-test for
paired samples, considering a significance level of 5%
and a statistical power of 80%, resulting in a minimum
sample of 14 participants. An additional 25% was in-
cluded to compensate for potential dropouts, totaling 18
patients in the study. Each participant underwent two
surgical procedures, one on each side, with the order
of interventions previously randomized using Random.
org software. Group allocation was performed by draw-
ing from opaque envelopes: Group A received 15mg of
midazolam combined with a placebo, while Group B re-
ceived 15mg of midazolam combined with 25mg of pro-
methazine. In the second procedure, both the operated
side and the drug protocol were reversed (split-mouth).
The study was conducted in a double-blind manner,
with medications packaged indistinguishably to ensure
the blinding of both the surgeon performing the proce-
dure and the outcome evaluator.

Clinical Procedures and Data Collection

All procedures were performed by an experienced surgeon
at the Oral and Maxillofacial Surgery and Traumatology
Research Center of the Faculty of Dentistry of Pernambu-
co. Patients maintained a light fast for up to 2 hours before
surgery and received, one hour prior to the procedure, 8mg
of dexamethasone, 1g of amoxicillin, 15mg of midazolam,
and the medication corresponding to the randomization
(25mg of promethazine or a placebo). Local anesthesia
was performed using 2% lidocaine with 1:100,000 epi-
nephrine for inferior alveolar, lingual, and buccal nerve
blocks. Surgical access included an intrasulcular incision
associated with a posterior releasing incision, with oste-
otomy performed using tapered fissure burs under saline
irrigation. Following extraction, suturing was performed
with 4-0 nylon thread. In the postoperative period, patients
received instructions regarding diet and oral hygiene, the
use of 0.12% chlorhexidine mouthwashes, and analgesia
with 600mg of ibuprofen (every 8 hours) and 1g of dipy-
rone (every 6 hours) for 3 days.

Data collection was performed by an independent re-
searcher after ethical approval and the attainment of in-
formed consent. Anxiety levels (Corah Scale), sedation
(Ramsay Scale), and hemodynamic parameters (heart
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rate, blood pressure, and oxygen saturation) were evalu-
ated and recorded during the preoperative, intraopera-
tive, and postoperative periods. Demographic data (age,
gender, and body weight) were also collected. The aver-
age time for protocol execution was approximately 45
minutes per patient.

Data Analysis

Data were analyzed using SPSS software (version 20.0)
through descriptive and inferential statistics. The nor-
mality of the variables was assessed using the Shapiro-
Wilk test. Variables with a normal distribution were
analyzed using Student's t-test for paired samples, while
those without a normal distribution were evaluated us-
ing the Wilcoxon signed-rank test. Intra-individual
comparisons between the sedation protocols (isolated
midazolam and midazolam combined with prometha-
zine) included sedation levels (Ramsay Scale), anxiety
(Corah Scale), and hemodynamic parameters at differ-
ent stages of the procedure. Categorical variables were
analyzed using Chi-square or Fisher's exact tests, as ap-
propriate. The significance level was set at 5% (p<0.05),
with a minimum statistical power of 80%.

To reduce the risk of type I error due to multiple paired
comparisons across time points, p-values were adjusted
using the Holm-Bonferroni method within each out-
come variable [11]. In addition to statistical significance,
effect sizes were calculated (Cohen’s dz for paired t-
tests and r for Wilcoxon signed-rank tests), along with
95% confidence intervals, to enhance the clinical inter-
pretability of the findings.

Results

Participants were recruited and underwent surgical pro-
cedures between November 2024 and February 2025.
The sample consisted of 18 patients, predominantly fe-
male, with a mean age of 24.5+4.41 years. The Ramsay
Scale was used to measure the sedation achieved with
the proposed protocols (Table 1).

The group that received midazolam alone (Group A)
presented a median of 2.00 (min-max: 2.00-3.00), with a
mean of 2.44 (SD=0.62), while the group that received the
combination of midazolam and promethazine (Group B)
presented a median of 2.00 (min-max: 2.00-3.00), with a
mean of 2.33 (SD=0.49). The paired comparison between
groups, performed using the Wilcoxon test, showed no
statistically significant difference (p=0.586).

Regarding peripheral oxygen saturation (SpO2), al-
though the medians remained at 99% in both groups, a
statistically significant difference was observed in the
mean values five minutes after the end of surgery, with
a mean of 98.94% in Group A and 98.67% in Group
B. The paired comparison between the protocols, per-
formed using the Wilcoxon test, demonstrated a statis-
tically significant difference (p=0.025). However, the
values remained within normal physiological limits at
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Table 1: Description of the study variables.

Variable Data %
Gender?*
Male 4 22.2
Female 14 77.8
Age, mean® 24.5+4.41 -
Ramsay Scale®
Group A 2 (2-3) -
Group B 2 (2-3) -
Corah* 11 (11-17) -

a,n (%): Absolute frequency and relative frequency. b: Mean+standard
deviation. ¢: Median (minimum-maximum)

all evaluated time points, without relevant clinical re-
percussions (Table 2).

Analysis of systolic and diastolic blood pressure, evalu-
ated during the preoperative, post-anesthesia, intra-
operative, and postoperative periods, showed no sta-
tistically significant differences between the groups.
At five minutes into the procedure, the systolic blood
pressure presented a mean of 117.9mmHg in Group A
and 114.2mmHg in Group B (p=0.185), while the pre-
operative diastolic blood pressure was 77.4mmHg and
75.3mmHg, respectively (p=0.477) (Table 2). Heart rate
showed a statistically significant difference at a single
time point, five minutes after the start of surgery. Group
A presented a mean of 90.2 bpm and Group B a mean of
83.0 bpm (Table 2). A significantly lower heart rate was
observed in Group B at 5 minutes compared to Group
A (t(17)=3.06; adjusted p=0.049), with a mean differ-
ence of 7.22 bpm (95% CI: 2.24-12.20). The effect size
was moderate to large (d=0.72), suggesting potential
clinical relevance of the observed reduction, despite the
borderline statistical significance. At all other evaluated
moments, heart rate values showed no statistically sig-
nificant differences between the groups (Figure 1).
Regarding respiratory rate, no relevant statistical differ-
ences were observed between the groups at any of the eval-
uated time points. The mean values remained within nor-
mal physiological parameters, remaining similar between
the protocols throughout the entire procedure (Table 2).

® GroupA @ GroupB

@ @ N @ @ N}
2 5 o o™ o

K o
?‘e’b ?°‘;< ‘)‘(\\“9

Heart rate (bpm)
Fig. 1: Evolution of heart rate over time.
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Discussion

A randomized split-mouth clinical trial was conducted to
determine if the addition of promethazine to oral midazol-
am would enhance sedation depth or improve physiologi-
cal stability in adults undergoing extraction of mandibular
third molars. The findings did not demonstrate superior
sedative efficacy with the combination protocol, while
both regimens maintained physiological stability within
normal limits. These results suggest that, under the condi-
tions evaluated, the addition of promethazine did not pro-
vide measurable clinical advantage over midazolam alone.
Regarding the depth of sedation, measured by the Ram-
say Scale, no statistically significant difference was
observed between the groups, although the group that
received midazolam alone presented a slightly higher
mean. This finding contradicts the hypothesis that the
combination of promethazine would potentiate the sed-
ative effect through synergistic action, as midazolam
alone may already achieve a pharmacodynamic plateau
sufficient for moderate oral sedation in healthy adults.
A possible explanation may lie in the pharmacological
profile of the medications used. Midazolam has a rapid
onset of action and a well-established sedative effect
when administered orally [12]. On the other hand, pro-
methazine, despite its sedative properties, may present
variable oral absorption and a milder effect in adults
[13,14], which may explain the absence of measurable
additive benefit in this clinical context.

Barzegari et al. [15] had similar findings. They assessed
pediatric patients undergoing computed tomography and
found no significant difference in sedation depth between
midazolam alone and midazolam plus promethazine. A
faster induction time was noted with the combined proto-
col, but sedation levels were equivalent. This information
should be used with caution since pediatric data may not
apply to adults due to differences in drug metabolism,
central nervous system sensitivity, and body composition
with age that can affect both pharmacokinetics and phar-
macodynamics. Pediatric evidence indicates possible ad-
juvant effects under certain conditions, yet such benefits
do not necessarily result in clinically relevant improve-
ments for adult oral surgery patients.

On the other hand, a clinical trial comparing two oral
sedation protocols in children undergoing dental pro-
cedures, chloral hydrate/midazolam and promethazine/
midazolam, identified no significant differences in se-
dation levels between the groups [8], indicating that
both regimens were effective in achieving the desired
sedation. However, the authors observed a lower occur-
rence of postoperative problems in the group that re-
ceived the promethazine/midazolam combination, sug-
gesting a possible advantage in terms of recovery and
post-procedure comfort. These findings indicate that,
although both combinations are effective, the prometha-
zine/midazolam association may present a more favor-
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able profile of postoperative adverse effects, making it a
viable and safe alternative, especially for short-duration
outpatient procedures.

Unlike the previously presented studies, promethazine
was evaluated in combination with haloperidol and
compared to the efficacy of midazolam alone [16]. The
authors observed that midazolam promoted significantly
faster sedation, although both protocols were effective
in controlling agitation. This result can be explained
by the pharmacokinetic profile of midazolam, which,
being highly liposoluble, presents a rapid onset of ac-
tion and a relatively short half-life [12]. In contrast, the
haloperidol-promethazine combination, although effec-
tive, demonstrated a slower onset of action and a higher
occurrence of mild extrapyramidal effects. These find-
ings reinforce that while promethazine can act as an
adjuvant in sedation, midazolam proves more advanta-
geous regarding induction time, a relevant aspect also
in dental procedures that require fast and safe sedation.
Similar to what was observed in the present study, the
combination of midazolam with promethazine main-
tained hemodynamic stability and clinical safety, but
did not result in deeper sedation or faster onset of action
compared to the use of midazolam alone.

It is further discussed that promethazine can exert a
sedative effect even when used alone, as demonstrat-
ed in a comparative study between promethazine and
midazolam as anesthetic premedication in children
aged 3 to 9 years undergoing surgical procedures [17].
The authors observed that both drugs were effective in
reducing anxiety, with high levels of acceptance and
perceived efficacy; however, midazolam presented a
faster and more predictable onset of action, favoring the
child's separation from parents and the acceptance of
anesthetic induction. Regarding safety, the aforemen-
tioned study demonstrated stability in blood pressure
and respiratory rate throughout the evaluation period, a
finding that corroborates the results of the present study,
in which no statistically significant differences were ob-
served in systolic and diastolic blood pressure values,
nor in respiratory rate between the evaluated protocols.
Although a statistically significant difference was iden-
tified in peripheral oxygen saturation, this variation was
slight, without clinical relevance and within normal
physiological parameters. Thus, the results reinforce
the safety profile of the combination of midazolam and
promethazine, even in the face of small statistical varia-
tions in the monitored parameters.

A statistically significant reduction in heart rate was
found at five minutes after the beginning of surgery in
the promethazine-containing group. Even though the
adjusted p-value was borderline, the size of difference
(mean reduction of 7.22 bpm; 95% CI: 2.24-12.20) and
moderate-to-large effect size can indicate that this find-
ing has some clinical relevance. From a physiological
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viewpoint, a lower heart rate during early surgical phases
may indicate increased anxiolytic activity or autonomic
modulation. However, this finding was not sustained at
later time points, and all values remained within normal
physiological limits. Thus, while the reduction in heart
rate may indicate a modest autonomic effect of prometh-
azine when co-administered with midazolam, its clinical
significance in healthy adults appears to be limited.

It is important to highlight that, although the current find-
ings of the present study reveal clinical safety and hemo-
dynamic stability in the parameters observed with both
protocols, the impact of the drug combination on seda-
tion levels can be considered insufficient. This observa-
tion reinforces that, although drug combinations for sed-
ative purposes may be useful in specific cases, rational
and individualized use remains the best approach [18].
Thus, the data obtained contribute to expanding the un-
derstanding of the use of promethazine for sedation in
adults, a field that remains under-explored in the litera-
ture. However, although an a priori sample size calcu-
lation was performed, the relatively small sample may
have limited the statistical power to detect subtle or
clinically small differences between protocols, particu-
larly across multiple perioperative time points and out-
comes. This limitation highlights the need to expand the
sample to obtain more precise and generalizable results
for the population. Additionally, the absence of subjec-
tive outcome measures (e.g., patient and surgeon satis-
faction), the non-evaluation of postoperative recovery
time, and the potential influence of memory or learn-
ing effects inherent to the split-mouth design may have
limited a broader clinical interpretation of the findings.

Conclusions

The combination of promethazine and midazolam for oral
sedation in third molar extractions did not result in a sig-
nificant increase in sedation compared to the use of mid-
azolam alone. Despite small variations in hemodynamic
parameters, the combination proved to be clinically safe.
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