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ABSTRACT

Objective: The aim of this study was to evaluate the efficacy of two formulations of alprazolam (ALP) in patients undergoing oral
implantology surgical procedures. Methods: A single-blinded randomized clinical study was performed with 52 volunteers (both
genders) divided into 2 groups: G1 (n = 26) — oral administration of ALP (0.5 mg) 1h before surgical procedures; and G2 (n = 26) —
sublingual administration of ALP (0.5mg) 30 minutes before surgery. Blood pressure (BP) and heart rate (HR) were evaluated. Corah
dental anxiety scale (COR), visual analogic scale (VAS), Trieger test (TRI) and the perception questionnaire (PQ) were used to assess
the level of anxiety and responses to formulations, respectively. All parameters were evaluated at three times (be-fore, during and
postoperative). Results: For BP and HR no statistically significant differences were observed between periods for G1 and G2 (p> 0.05).
For COR, most volunteers were classi-fied such as anxious or very anxious. For VAS, decreased anxiety was significant (p< 0.05) and no
statistically significant differences between the two groups both in the period “pre” (p=0.18) and “post” (p=0.12) were observed. For
TRI, there were no significant differences between the periods considering the number of points lost (p> 0.05). The anxiety reduction
was significant (p< 0.05) for both formulations. As for PQ, both formulations showed good volunteers’ acceptance (p> 0.05), and
they have not reported anterograde amnesia. Conclusion: It was concluded that both formulations were effective for sedation of the
evaluated volunteers.

Indexing terms: Alprazolam. Conscious sedation. Dental implantation.
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RESUMO

Objetivo: Avaliar a eficacia de duas formulagdes de alprazolam (ALP) na sedacao de voluntarios submetidos a procedimentos cirtirgicos
de Implantodontia. Métodos: Foi realizado um estudo clinico, randomizado e cego, com 52 voluntarios (ambos os géneros) que
foram divididos em 2 grupos: G1 (n=26) - administracdo de ALP (0,5mg) por via oral uma hora antes da sessao clinica, e G2 (n=26) -
administracado de ALP (0,5mg) por via sublingual 30 minutos antes da sessao clinica. Foram avaliadas a pressao arterial (PA) e frequéncia
cardiaca (FC), e foram utilizadas a escala de ansiedade dental de Corah (COR) e escala analdgica visual (EAV) para avaliagdo do nivel de
ansiedade. Adicionalmente, foram utilizados o teste de Trieger (TRI) e um questionario de percepcado (QP) para avaliar as respostas aos
tratamentos. Todos os pardmetros foram avaliados em 3 momentos (pré, trans e pds-operatorio imediato). Resultados: Para PA e FC
nao foram observadas diferencas estatisticas significativas entre os periodos para G1 e G2 (p>0,05). Para COR, a maioria dos voluntarios
foi classificada como ansiosos ou muitos ansiosos em ambos os grupos (p>0,05), e para EAV a diminuicdo da ansiedade foi significativa
(p<0,05) e ndo houve diferenca estatistica significativa entre os dois grupos tanto no periodo “pré” (p=0, 18) quanto no “pds” (p=0,12).
Para TRI, ndo houve diferenca significativa entre os periodos pré e pds considerando o nimero de pontos perdidos (p>0,05). Quanto
ao QR ambas as formulacoes tiveram boa aceitabilidade pelos voluntarios (p>0,05), ndo ocorrendo amnésia anterograda. Conclusao:

Concluiu-se que ambas as formulacoes de alprazolam foram eficazes para a sedacdo dos voluntarios avaliados.

Termos de indexagao: Alprazolam. Sedagdo consciente. Implantacdo dentdaria.

INTRODUCTION

Fear and anxiety are routine problems in the dental
clinic and dental treatment can be considered a crucial
problem for odontophobic patients [1]. Fear of undergoing
dental treatments or anxiety about these treatments is
called by several authors as dental anxiety or odontophobia
[2]. Literature has presented several terms concerning the
patient’s acceptance of the dental treatment, such as the
fear of the treatment itself and dental anxiety, which is
related to the fear of seeking and attending a dental office
and phobia [3].

Fear and anxiety in dental treatment is worldwide.
However, some subgroups present higher levels than others
[4] which may lead to dental appointment avoidance,
or yet only seek care in cases of pain [5]. Furthermore,
odontophobic patients may be less cooperative during
procedures and present less satisfaction with surgical
treatments [6]

Dental surgical procedures such as the installation
of dental implants are associated with high pain
expectation, one of the main causes of anxiety [7] which
can impair the pain control and trigger the need for larger
amounts of anesthetics, analgesics and other medications
[8]. Thus, it is of utmost importance that anxiety caused
by dental treatment is reduced as well as other factors
associated with anxiety such as pain expectations and
previous negative experiences related to pre-surgical and
trans-surgical anxiety [9].

Among the clinical options for anxiety control in
Dentistry, oral sedation with benzodiazepines has been
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studied and recommended for dental procedures in
anxious patients [10,11]. Taking into consideration the
age range of patients treated in the area of Implantology,
alprazolam may be a choice of treament due to its latency
time and shorter half-life [11]. In addition, one research
compared alprazolam pharmacokinetic and farmacodynamic
parameters in the elderly and young adults, with only a
small increase in plasma concentration in the elderly with
no evidence of an increase in the effect of the drug [12]
Meanwhile, oral administration of alprazolam can present
some limitations, such as variable action time and effect
delay [13]. Literature has discussed the search for new
anxiolytics suggesting another sublingual formulation
of alprazolam, which presents a shorter latency time as
clinical advantage.

Within this context, a study has shown that
sublingual alprazolam dosage obtained a higher plasma
concentration peak (17.3 vs 14.9 ng/ml) and a shorter
time to reach it (1.17 vs 1.73 hours) when compared to
the same orally taken dose (1mg) [14]. It was concluded
that alprazolam sublingual absorption is fast and a
viable alternative for people with panic syndrome. For
dental procedures, these drug features would allow
its administration in a shorter time interval during the
preoperative as well as in a controlled environment.
However, further studies should be developed in order
to evaluate the drug efficacy in Dentistry, mainly in
Implantology. Thus, the aim of this study was to compare
the efficacy of oral and sublingual alprazolam sedation in
volunteers undergoing implantology surgical procedures.



METHODS

This research was submitted and approved by the
Research Ethics Committee of Faculdade Sao Leopoldo
Mandic under protocol CAAE# 30650314.3.0000.5374.
The sample of this research consisted of 52 (fifty-two)
volunteers, of both genders, mean age of 51.8 (x 7.1)
years, who sought for oral rehabilitation care.

The study was performed in patients requiring
surgical intervention to install at least four implants in the
same surgery or maxillary sinus surgeries. In the routine
treatment of anxiety, alprazolam is used in doses of 0.5
to 0.75mg in adults and 0.25 to 0.5mg in the elderly [15].
Considering the doses available in the Brazilian market for
both pharmaceutical formulations (oral and sublingual),
the dose of 0.5mg was adopted for both formulations in
the present study. Based on the above, the volunteers were
divided into 2 groups: group 1 (n = 26)— oral administration of
alprazolam 0.5 mg tablet (Frontal®, Pfizer) one hour before
the clinical procedure, and group 2 (n = 26) — sublingual
administration of alprazolam 0.5mg tablet (Frontal SL®,
Pfizer) 30 minutes before the clinical procedure.

The volunteers received detailed information about
the study in order to obtain the informed consent form
and were included according to the following inclusion
and exclusion criteria: a) treatment plan accepted and in
need of surgical procedures; b) volunteers classified as
healthy during clinical anamnesis (ASA | or ASA II); c) ability
to provide written consent; d) not use benzodiazepines or
analgesics for a period of at least 15 days before surgeries;
e) no contraindication to the use of the drugs proposed
in the study (allergy, glaucoma, myasthenia gravis,
pregnancy, among others). After volunteer’s agreement of
participation and signing of the consent term, a careful
anamnesis was performed followed by a clinical chart
completion and the volunteer’s anxiety was evaluated by
the Corah scale [16,17].

Afterwards, the volunteers’ vital signs (heart and
respiratory rate, blood pressure and oxygen saturation)
were monitored during the procedures at different
moments (immediate preoperative period, after the first
dental implant was installed or after access to the maxillary
sinus, end of the procedure). Anxiety was also measured
by visual analogue scale (VAS) before and after procedures.
The VAS is characterized by a 10 cm straight line with no
numbers except at the ends where 0 (zero) corresponds
to “no anxiety” and 10 (ten) to “maximum intensity of
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anxiety”. The classification was performed by placing a
vertical mark on the line and the distance between the
mark and the 0 end was measured by a digital caliper
(Mitutoyo®, USA), thus assessing the volunteer's anxiety
level [18].

After the surgical procedure, the volunteers were
also asked to respond to a questionnaire in order to
evaluate their perception regarding the sedation method,
the occurrence of anterograde amnesia and the presence
of side effects. In addition, the Trieger test was used, which
consists of joining points of a pre-established figure in two
moments: in the immediate preoperative period and after
the end of the procedures [19,20]. Additional information
on surgical procedures was also recorded, such as number
of implants installed, the place of the installation, time
of surgery, number of anesthetic cartridge used and any
complications during surgery.

For surgical procedures, local anesthesia was
performed with lidocaine 2% with epinephrine 1: 100,000
(Alphacaine®, Nova DFL) for blocking the involved nerves
or infiltrative technique in each case. The number of
anesthetic cartidrges were recorded in the clinical form
of each volunteer. Prophylactic antibiotic therapy (oral
administration of 2g of amoxicillin (Medley®) and oral
single dose of 4 mg dexamethasone (Decadron®, Aché)
was administered one hour before the procedures as
a drug protocol for all implant procedures. To control
postoperative pain, ibuprofen 400mg (Alivium®, Mantecorp)
was administered every six hours for 2 days. For the other
surgical procedures performed, the antibiotic prophylaxis
was performed according to the patient’s profile and
procedure invasiveness [21,22].

The results were initially submitted to Shapiro-Wilk
and Bartlett test in order to observe the normality of the
distribution and the similarity of the deviations, respectively.
Normal distribution or similar deviations (p <0.05) were not
observed, and the data were submitted to non-parametric
tests. The relative distribution of age, gender and other
factors according to the studied groups was evaluated by
the Mann-Whitney and Chi-square test.

Systolic and diastolic pressures, heart rate over
time and the influence of treatments for each group
(VAS values) were separately assessed by Friedman test,
and the comparison between the groups was performed
by the Mann-Whitney test. Trieger test parameters were
evaluated by the Wilcoxon test for comparison between
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the pre and final periods and by Mann-Whitney test for
evaluation between the groups. The volunteers’ perception
of the effect of the treatments was analyzed using Fisher’s
exact test and Chi-square test. All analyzes were performed
considering a significance level of 5%, using GraphPad
Prism 6.0 and BioEstat 5.0 softwares.

RESULTS

As shown in table 1, no statistically significant
differences (p> 0.05) between the groups concerning
the surgical time required for the procedures, amount of
local anesthetic used, gender and the systemic profile of
the volunteers. Moreover, the type and characteristics of

the procedure performed in each group did not present
significant differences between the groups leading to
sample homogeinity. The volunteers’ distribution in each
group considering the classification of anxiety, measured by
Corah scale and age, was also homogeneous.

Figure 1 shows the results obtained for systolic
and diastolic blood pressure in relation to the administered
formulations.

[t was observed that the systolic pressure decreased
(Friedman test, p< 0.05) over time for both groups. In
fact, the mean difference (+ standard deviation) between
the measurements obtained in the period pre and pos
showed a 5% reduction in the systolic pressure. The mean
difference between the pre and final periods was -6.8%

Table 1. Relative distribution of gender and other factors according to the studied groups.

Factors Group 1 (oral) n=26 Group 2 (sublingual) n=26 P values
Surgical time in hours (mean =+ standard deviation) 2.2 (0.8) 2.0 (£0.5) 0.52
Number of cartridges used (mean = standard deviation) 3.5 (x0,6) 3.7 (x0,6) 0.43
Male 10 (38.4%) 10 (38.4%)
Gender 1.00
Female 16 (61.6%) 16 (61.6%) ’
| 20 (76.9%) 21 (80.8%) 0.73
ASA
Il 6(23.1%) 5(19.2%)
Only sinus lift 9 (34.6%) 9 (34.6%)
Procedure Only implants 15 (57.7%) 15 (57.7%) L 0o
Implants + sinus lift 2(7.7%) 2(7.7%)
Both 7 (26.9%) 7 (26.9%)
Operated side Right 8 (30.8%) 13 (50%) 06
Left 11 (42.3%) 6(23.1%)
Mandibule 9 (34.6%) 10 (38.5%) 0.77
Region Maxillae 17 (65.4%) 16 (61.5%)
Anterior 5(19.2%) 5(19.2%)
Posterior 19 (73.1%) 19(73.1%)
1.00
Both 2 (7.7%) 2 (7.7%)
Not anxious 8 (30.8%) 7 (26.9%)
Anxious 7 (26.9%) 2(7.7%)
Corah Scale _ 0.14
Very anxious 7 (26.9%) 7 (26.9%)
Phobic 4(15.4%) 10 (38.5%)
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Figure 1. Median (interquartile range) of systolic arterial pressures (filled lines) and diastolic (dashed lines) according to groups and verification periods.

(£ 7.1%) and -9.1% (+ 7.8%), respectively for groups
1 and 2. In addition, the comparison among the mean
differences showed no statistically significant differences
(Kruskal-Wallis test, p>0.05) between the groups. It was
also observed that, considering the systolic pressure found
before (p = 0.61), trans (p = 0.65) or at the end of the
procedures (p = 0.87), there was no statistically significant
difference Mann-Whitney between the two groups.

Heart rate (bpm)

FPre

During

Regarding diastolic blood pressure, it was
observed that for both groups there was no significant
statistical difference between the periods (Friedman test,
p> 0.05). Furthermore, no significant statistical differences
(Mann-Whitney test) were observed between the two
groups, considering the diastolic pressure before (p= 0.53),
trans (p= 0.90) or at the end of the procedures (p= 0.78).
Actually, the differences between the diastolic pressures
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Figure 2. Median (interquartile range) of heart rate according to groups and periods of verification.
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measured in the pre-period and the others showed a 1.5%
reduction or less. Thus, there was no significant blood
pressure change for both alprazolam formulations.

Figure 2 shows the effects of the two treatments
over the periods evaluated regarding heart rate. It was observed
that there was a decrease (Friedman test, p< 0.05) over time,
for both groups. Nonetheless there was no significant
statistical difference (Mann-Whitney test) between the
two groups either before (p= 0.95), during (p= 0.41)
or at the end of the procedures (p= 0.93). Thus, there
was no difference between the effects of treatments on
heart rate.

Figure 3 shows the influence of treatments on
anxiety measured by VAS in two different periods. The anxiety
reduction was very significant (Friedman test, p< 0.0001)
between the “pre” and “final” periods for groups 1 and 2.
However, there was no statistical significant difference
between the two groups in both “pre” (p= 0.18)
and “final” (p= 0.12) periods. Thus, both treatments
caused significant reduction of anxiety (measured by
VAS). Nonetheless, no difference was found between
alprazolam formulations.

The treatment effects on individuals’ alertness
was assessed by the time (figure 4) spent to complete the

Pre

Trieger test, as well as by the number of lost points (figure
5) when filling the same test. There were no statistical
significant differences (Wilcoxon test) between the pre
and final periods, considering the number of points lost
for both group 1 (p= 0.07) and group 2 (p= 0.06) and
neither between groups 1 and 2 (Mann-Whitney test),
both for the pre (p= 0.48) and final (p= 0.92) periods.
However, the time spent filling the test was significantly
lower (Wilcoxon’s test) in the final period for both group 1
(p=0.01) and group 2 (p< 0.0001), although no statistical
significant differences (Mann-Whitney test) were found
between the groups, both in the pre- (p= 0.84) and in the
post-procedure periods (p= 0.29).

Table 2 perception
regarding the different forms of alprazolam effects. The
analysis of the data revealed that there was no statistically
significant difference between the treatments in relation to
the procedure recall and most of the volunteers reported
that remembered the whole procedure. Moreover,
although no differences were observed between the

shows the volunteers’s

groups regarding previous experiences, most volunteers
pointed out that they felt a lot of difference compared to
previous dental procedures. More drowsiness was reported
in the volunteers of group 2 than in group 1.

+ swblingual
e

oral

Final

Figure 3. Median (interquartile range) of anxiety (measured by VAS) according to the groups and the periods assessed.

6 RGO, Rev Gauch Odontol. 2019;67:e20190060



Oral and sublingual sedation

30~

%)
o

Trieger Test (Lost points)

. Pre Final \ . Pre Final
] 1 I I

Oral Sublingual

Figure 4. Number of lost points during the completion of the Trieger test according to the groups and the evaluation periods. The center line represents the
median, the box represents the 1+t and 3 quartiles and the whiskers show the minimum and maximum values.
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Figure 5.Time spent (in seconds) during the completion of the Trieger test according to the groups and the verification periods. The center line represents the
median, the box represents the 1°t and 3 quartiles and the whiskers show the minimum and maximum values.
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Table 2. Volunteers' perception on sedation induced by treatments.

Group 1 (oral) Group 2 (sublingual) P

Everything 25(96.2%) 23 (88.5%)
Procedure recall 0.61
Majority of the procedure 1(3.8%) 3(11.5%)
None 24(92,3%) 14 (53,8%)
Muscle relaxation 1(3.8%)
Effects reported Drowsiness 11(42.3%) 0.0001"
Drowsiness/Dizziness 1(3,.%)
Dizziness 1(3.8%)
Much 20(76.9%) 21 (80.8%)
. . Some 3(11.5%) 3(11.5%) .
Difference compared to previous procedure 0.73
Little 2(7.7%)
Indifferent 1(3.8%) 2 (7.7%)

Note: "Comparison between none and drowsiness. “*Comparison between “ much

DISCUSSION

Benzodiazepines are commonly drugs used orally
in Dentistry due to their efficacy and safety, since it has an
effective reverser and present good patient acceptability
[10,13,21]. Nonetheless, there have been few clinical
studies concerning the sublingual use of these drugs in
dental procedures, which has led the present study.

Regardingdrugadministration, sublingual alprazolam
is expected to provide a faster action onset and greater
bioavailability than oral administration due to its rapid
absorption and first passmetabolism avoidance. Scavone
et al. [20] compared alprazolam when administered orally
or sublingually and found a higher plasma concentration
with the sublingual route, although the differences have
not shown statistical significance. The benzodiazepine
sublingual administration has proved better intake over
oral administration due to its increased bioavailability and
to faster promote higher blood concentration [23-25].

The analysis of the variables such as age, surgical
time, cartidges number used, gender, systemic condition (ASA
classification), operated region (side, posterior or anterior,
upper or lower) showed procedure homogenization and
no interference with results, which is an important issue in
the present study [26]. The result of the patients’ anxiety
profile analysis demonstrated the predominance of anxious
and very anxious individuals, regardless of age and gender.
This corroborates with different authors [7,27,29], who
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“ and all the other classifications together.

observed a predominance of anxious patients in several
dentistry specialties.

In the present study, the anxiety reduction between
the pre- and postoperative period was also very significant
with the administration of both alprazolam formulations,
suggesting that the two formulations were effective in
the anxiety control of the evaluated volunteers. This result
corroborates with Wolf et al. [30] who observed anxiety
reduction in volunteers with doses of 0.25mg and 1mg
of alprazolam when compared to placebo. In addition,
systolic and heart rate values were decreased and diastolic
pressure remained stable, according to Joshi et al. [31],
who observed the stability of vital signs and reduction of
anxiety for the dose of 0.5mg for pre-medication in oral
surgery.

A possible hypothesis for this arterial pressure
decrease would be the more controlled response of
adrenaline and noradrenaline during the stress, confirming
the findings of Van den Berg et al. [32], who suggested that
alprazolam presents specific adrenomedullary suppression
activity. These results demonstrate the clinical safety of
alprazolam at the dose of 0.5 mg in the preoperative
period, besides providing adequate maintenance of the
vital signs during the clinical procedures, corroborating
with several authors [10,11,13].

The use of the Corah scale chosen to evaluate
patients’ fear and anxiety is well publicized in the literature



and its reliability and validity are supported by several studies
[16,17,33]. Moreover, visual analogue scale (VAS) has been
used in studies for many years and has been confirmed
as an effective method to evaluate the volunteers’ anxiety
[18].

The Trieger test was chosen as assessment for
evaluating the effect of two routes of administration on
motor coordination, since it has been widely used and
recommended as a method of evaluating post-sedation
responsiveness for patient release [19,20]. The evaluation
of the results obtained by the Trieger test shows that the
motor coordination recovery was similar when the two
administration routes were compared. However, the time
taken to complete the test was significantly lower in the
final period for the two routes, indicative of increased
motor coordination of the patient due to the control /
reduction of preoperative anxiety. Thus, the results have
suggested that both formulations provide a rapid recovery
of the patient, probably due to their shorter half-life, which
s one of the reasons for their clinical indication for elderly
patients [11,13,21].

Regarding the volunteers’ perception, they
reported presenting no undesirable side effects, and
most of them would choose to take alprazolam again if
they needed a new dental procedure. Furthermore, most
volunteers reported that they remembered the whole
procedure. Additionally, for the formulation of alprazolam
administered by the sublingual route, some of the
volunteers reported drowsiness, which can be explained by
the lower latency of the drug [30,31,34].

Although volunteers reported more drowsiness
with this formulation, the results of the Trieger test
demonstrate the patient’s rapid recovery, which suggests
the clinical feasibility of this formulation for Implantology
clinical procedures. It is also essential to highlight that no
evaluated formulation presented adverse reactions and
intercurrences, demonstrating that the clinical safety of this
type of benzodiazepine in clinical procedures [13,35].
Considering the profile of the patients evaluated, the
results obtained in the present study suggest that both
alprazolam formulations may be viable clinical options
for surgical procedures in Implantology. Considering
the importance of the subject and the scarcity of similar
studies, new studies should be carried out in order
to more demonstrate the use of alprazolam for surgical
Implantology procedures.

Oral and sublingual sedation

CONCLUSION

[t was concluded that both formulations of
alprazolam were effective for the sedation of the volunteers
evaluated.
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