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The purpose of this study was to evaluate cardiovascular parameters during dental procedures: systolic, diastolic, and mean blood
pressures, and heart rate. Nineteen healthy normotensive patients (18-56 years of age) received restorative treatment on three maxillary
molars. The patients were continuously monitored by a non-invasive automatic monitor for blood pressure and heart rate during the pre-,
trans-, and post-operative periods at the following stages: 15 min prior to anesthesia; during topical anesthesia; during infiltrative
anesthesia; for 5 minutes immediately after; during cavity preparation; during restorative procedure; for 10 min after completion.
Patients were divided into three groups: A (without pre-medication), B (preceded by 10 mg diazepam), and C (preceded by placebo).
All patients received infiltrative anesthesia containing 1.8 mL of 2% lidocaine (36 mg) with epinephrine 1:100,000 (18 µg). There were
no changes in the parameters during the clinical procedures. When groups were compared, there were significant differences in diastolic
arterial pressures during anesthesia.
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INTRODUCTION

Anxiety and stress are experienced by many
patients during dental treatment. Because this is a major
health problem, much study has been done to measure
the body’s physiologic response to routine dental pro-
cedures. Although pain during dental procedures can
be readily controlled with local anesthesia, psychologi-
cal stress of the clinical environment, the discomfort
associated with oral injections, and the annoyance of
oral manipulations, together with fear, may produce
varying degrees of non-detectable clinical cardio-cir-
culatory changes (1-3). Anxiety experienced during a
dental visit may cause parasympathetic dominance,
with bradycardia and/or syncope (4,5), or even cardiac
arrhythmias (6). Healthy patients are usually able to
tolerate these physiologic responses which are due to
stress; however, patients with hypertension, heart dis-

ease, cerebrovascular disease, or increased age may
have a diminished tolerance to stress (7).

Benzodiazepines have long been considered the
base of ansiolytic pharmacotherapies. They are among
the most widely used drugs in medical science due to
the fact that they are more selective, with a broad
margin of safety, when compared to other hypnotic
sedatives (8).

The importance of knowledge of the factors that
interfere in the cardiovascular system during pre-, trans-,
and postoperative periods in dental procedures, as well
as the role of local anesthetics, whether preceded or not
by ansiolytics, is undoubtedly fundamental, because
these are the most used medications in dentistry.

MATERIAL AND METHODS

Using clinical and radiographic examinations,
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19 healthy normotensive voluntary patients (12 men
and 8 women; 18-56 years of age) were selected. They
were taking no medications and required at least three
restorative procedures in maxillary molar teeth. These
teeth were in similar clinical and radiographic condi-
tions, with cariogenic processes of occlusal extension
(mesio-occlusal, mesio-occlusal-distal, or distal-occlu-
sal), without irreversible inflammatory pulp, and silver
amalgam restoration was indicated.

A non-invasive blood pressure automatic moni-
tor (Scholar  II Model; Criticare Systems, Inc.,
Waukesha, WI, USA) with coupled recorder (CSI507R)
was used for continuous blood pressure reading (sys-
tolic, diastolic and mean) by the oscillometric method,
and heart rate, programmed for recordings each minute,
was recorded by the photopletismographic method.

All 19 patients were submitted to three restor-
ative procedures in the maxillary molars, bilaterally,
and at the initial appointment no medication was ad-
ministered. In the next two sessions that were 1 week
apart, each patient took 1 placebo capsule (lactose) or 1
diazepam capsule (10 mg), one hour before the appoint-
ment for anxiety control. In this double-blind study,
placebo and diazepam capsules (Laboratório Fórmula e
Ação; São Paulo, SP, Brazil), which were the same
color, shape and texture, were code-numbered, and the
code was revealed only at the end of the experiment. All
patients received infiltrative anesthesia containing 1.8
mL of 2% lidocaine (36 mg) with epinephrine 1:100,000
(18 µg) (2% xylocaine, Astra, São Paulo, SP, Brazil)
administered at approximately 1.0 mL/min. Successive
blood aspiration tests were performed using an aspira-
tion syringe (Health Co., Minnesota, USA) to confirm
that the anesthetic was not being injected into the blood
stream. Topical anesthesia (20% benzocaine ointment,
Topex, DFL, Rio de Janeiro, RJ, Brazil) was provided
to all patients.

The patients were divided into three groups:
group A received lidocaine with epinephrine and no
pre-medication; group B received lidocaine with epi-
nephrine preceded by diazepam; group C received
lidocaine plus epinephrine, preceded by placebo. Thus,
57 clinical procedures were carried out in 19 patients:
19 had no pre-medication, 19 were preceded by diaz-
epam, and 19 were preceded of placebo.

During the procedures, each patient remained
sitting at the dental chair with his mouth open, so that
the upper arch was 45 degrees relative to the ground.

The chair height was adjusted so that the patient’s
mouth would be the same level as the dentist’s elbow,
therefore allowing the required exactness for the infil-
trative anesthesia. The patient’s left arm was positioned
parallel along his body, and the blood pressure device
was placed at the heart level. The pletismograph finger
cuff was firmly adapted to the right hand forefinger.

After patient preparation, the equipment was
calibrated automatically by recording for 15 min, which
was enough to stabilize the parameters and to deter-
mine a base scale (basal period) for systolic, diastolic,
and mean blood pressures, in mmHg, as well as the
heart rate, in beats/min. Clinical sessions were per-
formed with a continuous monitoring of blood pressure
and heart rate, from preparation of the patient until 10
min after the restorative procedure ended. See Table 1
for explanation of experimental stages F1-F7.

A separate statistical analysis of each group

Table 1. Experimental stages (F1-F7).

F1 for 15 min after patient’s preparation prior to anesthesia
F2 for 2 min during topical anesthesia
F3 for 2 min during infiltrative anesthesia
F4 for 5 min after injection
F5 during cavity preparation
F6 during restorative procedure
F7 for 10 min after completion

during pre-, trans-, and postoperative periods was done
with ANOVA. When mean differences were signifi-
cant, the Tukey test was applied. A comparative analy-
sis of the 7 stages for the 3 groups was carried out using
the Student’s t-test.

RESULTS AND DISCUSSION

Variations of cardiocirculatory parameters dur-
ing dental treatment have long been a major concern for
dentists and researchers. Several authors have reported
significant changes that might affect physiologic stabil-
ity in normoreactive patients (9,10), and particularly in
those with circulatory diseases (4,5,11-13), as well as
elderly patients (1). Both laboratory research (12,14,15)
and clinical research (3,16) have evaluated changes
occurring during dental procedures, in pre-, trans-, and
postoperative periods (4,5,9,10,13,17).

Tranquilizing drugs can be used to control auto-
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nomic nervous system responses, and to help minimize
cardiocirculatory alterations (1,6). The effectiveness of
this group of drugs has been tested for catecholamines
and other vasoconstrictors in local anesthetics (8,13,18).

In the present study, possible systolic blood
pressure alterations were seen in percentage variations,
considering stage F1 with variation percentage zero
(Figure 1). This figure shows that the greatest variation
in systolic blood pressure was -1.72%, during stage F4
(5 min after anesthesia) for group A. In groups B and C,
the greatest alteration also occurred in stage F4 (-1.58%
and -1.45%, respectively).

This small percentage variation does not have a
significant clinical meaning. The ANOVA F test, ap-
plied to values obtained for the 3 groups, showed that
there was no statistically significant difference between
means in the stages, at a significance level of 0.01,
which corroborates our position, when performing a
clinical analysis, as well as the findings of other authors
(4,5,7,9,10,15,19).

The greatest changes in diastolic blood pressure
occurred during stage F6 (Figure 2): group A (-5.67%)
and group B (-4.09%). Group C showed the greatest
alteration during stage F4 (-4.52%). Analysis showed
that there was no statistical difference, at a significance
level of 0.01.

The mean blood pressure (Figure 3) of groups A
and B had the greatest alterations during stage F6
(group A: -3.37%; group B: -3.24%). In group C, the
greatest alteration was in stage F4 (-3.26%). These
differences were not statistically significant.

The percent variations of heart rate for the 3
groups is shown in Figure 4. There were no significant
statistical alterations. We can also observe in this figure
that the greatest heart rate alterations occurred during
cavity preparation (F5) in the three groups: group A
(+7.20%); group B (+9.27%); group C (+7.30%).

Analysis of the changes in the parameters evalu-
ated in stages F1 to F7 for the 3 groups is in agreement
with the findings of other authors (2-5,7,9,10,19).

Figure 1. Systolic blood pressure percentage variation during
stages F1-F7 in groups A (no pre-medication), B (diazepam), and
C (placebo).

Figure 2. Diastolic blood pressure percentage variation during
stages F1-F7 in groups A (no pre-medication), B (diazepam), and
C (placebo).

Figure 3. Mean blood pressure percentage variation during
stages F1-F7 in groups A (no pre-medication), B (diazepam), and
C (placebo).

Figure 4. Heart rate percentage variation during stages F1-F7 in
groups A (no pre-medication), B (diazepam), and C (placebo).
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corroborates our clinical analysis (Figure 5).
As to stage F3 (for 2 min during anesthesia), we

observed that the parameters evaluated were similar,
i.e., both the tranquilizer and the placebo did not inter-
fere in cardiovascular responses. On the other hand,
statistical analysis showed significant differences for
diastolic blood pressure between groups A, B, and C, as
seen in Figure 6 and Table 2.

The difference between diastolic blood pressure
values in groups A x C and B x C seems to be clinically
relevant, and in the statistical analysis that difference
was significant. There was a 3.80 mmHg alteration
between A and C (group A = 72.53 mmHg and group C
= 68.73 mmHg), and 2.18 mmHg between B and C
(group B = 70.91, and C = 68.73 mmHg). On the other
hand, group B (diazepam) in stage F3, as to diastolic
pressure, also presented a mean value lower than group
A (no pre-medication), although this mean difference
did not show a statistically significant result (Table 2).

We also observed that the parameters evaluated
(systolic, diastolic and mean blood pressures, and heart
rate) in stage F4 (for 5 min after anesthesia), F5 (cavity
preparation), F6 (restorative procedure), and F7 (for 10
min after completion) were similar in groups A, B, and
C, i.e., diazepam (group B) and placebo (group C) did
not interfere in the cardiovascular responses of pa-
tients. Student’s t-test, applied to values obtained in
these stages for groups A, B, and C, showed that there
were no statistically significant differences among the
means of the parameters evaluated, which confirms our
observations at the time of clinical analysis.

Finally, we should emphasize that some cardio-
vascular changes were observed during the clinical
procedures in normotensive patients who presented
normal mechanisms of physiological adjustment, and

differences in diastolic blood
pressure variations, at some
points, were seen (biologically
and statistically) among the
groups. These findings suggest
that in hypertensive patients, or
patients presenting cardio-circu-
latory disease, cardiovascular al-
terations may be of a greater
magnitude, which certainly
means greater risk during clini-
cal procedures, in agreement with
the opinion of other authors (1-

Figure 5. Average absolute values of parameters evaluated
(systolic, diastolic, mean arterial blood pressures, and heart rate)
in stage F1 (basal period), in groups A, B, and C.

Figure 6. Diastolic blood pressure changes in stage F3, in groups
A, B, and C.

Table 2. Student’s t-test summary for diastolic blood pressure in Stage F3 (infiltrative
anesthesia).

Group A Group B Group A Group C Group B Group C

Mean 72.5352 70.9136 72.5352 68.7263 70.9136 68.7263
Variance 48.7170 51.5387 48.7170 65.4443 51.5387 65.4443
Observ. 19 19 19 19 19 19
Stat t 1.25223 2.92596 ** 2.39380 *
Crítical t 2.87844 2.87844 2.87844
two-tailed

*Significant at 0.05 level. **Significant at 0.01 level.

When comparing separately the 7 stages of the 3
groups, we note that initially the parameters evaluated
in stage F1 showed a similar behavior, which empha-
sizes the uniformity of the sample. Student’s t-test,
applied to values obtained in F1 (basal period) showed
that there were no statistically significant differences
between the means of the parameters evaluated, which
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3,5-7,12-15,17).
We conclude that for normotensive patients clini-

cally and statistically significant alterations did not
occur in cardiovascular parameters. Diastolic blood
pressure seemed to be better controlled in group C
(placebo). Diazepam and placebo did not show any
clinical importance. Heart rate was the cardiovascular
parameter which presented the greatest alterations in
the groups evaluated; however, it apparently does not
have a clinical significance.

RESUMO

A finalidade desse estudo foi avaliar os parâmetros
cardiocirculatórios, pressão arterial sistólica, diastólica e média e
freqüência cardíaca, durante procedimentos clínicos
odontológicos. Dezenove pacientes, com idade entre 18 e 56
anos, normotensos, receberam tratamento restaurador em 3 dentes
molares superiores. Foram monitorados nos períodos pré, trans e
pós-operatórios, para a pressão arterial e freqüência cardíaca, de
modo contínuo, a cada minuto. Os valores dos parâmetros foram
obtidos nas fases: 15 minutos antes da anestesia; durante a
anestesia tópica; durante a anestesia; por 5 minutos após; durante
o preparo cavitário; durante o procedimento restaurador; por 10
minutos após o término. Os pacientes foram divididos em 3
grupos: A (sem pré-medicação); B (precedidos de diazepam – 10
mg) e C (precedidos de placebo). Todos receberam anestesia
infiltrativa, contendo 1,8 mL de xilocaina (36 mg de lidocaina a
2% mais 18 µg de epinefrina 1:100.000). Não foram encontradas
alterações dos parâmetros cardiovasculares durante os
procedimentos clínicos. Quando comparados entre si, os grupos
apresentaram diferenças estatisticamente significantes na pressão
arterial diastólica, durante a anestesia.
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