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Abstract

The ropivacaine local anesthetic long-term, has been widely used in clinical medicine, though few studies have been conducted using the anesthetic for dental
procedures. Thus, it is objective of this study comparing the effects of ropivacaine and prilocaine in the cardiovascular system when used in simple extractions
procedures after the blockade in anesthesia infiltrating terminals jaw. To this end, 14 healthy patients (Class 1 - anesthetic risk rating recommended by the American
Society of Anesthesiology) were selected and received anesthetic infiltration of 3.6 mL of 0.75% ropivacaine and 3.6 ml of prilocaine 3% for extraction of third molars
jaw. It was administered only one type of anesthetic in each region (right and left) of the patient. Data were collected regarding the vital signs (pulse, blood pressure
and oximetry) in the first consultation, before anesthesia, 5, 10, 15, 20 and 30 minutes after anesthetic infiltration. The data were subjected to statistical analysis of
variance, adopting the significance level of 5%. The use of 0.75% ropivacaine solution no significant effect on systolic and diastolic blood pressure, heart rate and
oxygen saturation; compared to 3% prilocaine solution. There was no vasoconstrictor effect site with the ropivacaine solution was used. Within the limitations of this
study it is concluded that bupivacaine 0.75% compared to prilocaine 3% showed no statistically significant cardiovascular changes and marked intrinsic vasoconstrictor

effects were not observed in this study.

Introduction

Local anesthesia is pain control method most commonly used in
dentistry. In Brazil, it is used about 250 million of anesthetic cartridges
per year [1]. This huge volume of local anesthetic used by dentists and
produced anesthetic quality have encouraged the search for new agents
that cause minimal side effects.

Currently numerous anesthetic solutions have been researched
and marketed, promising the dentist a lasting effectiveness and less
discomfort to the patient during and after the operation [2]. However,
the ideal local anesthetic that should have reversible action, not to be
annoying tissues, providing low degree of systemic toxicity, to start
fast action, appropriate duration, enough power for a full anesthesia,
not highly concentrated, have sufficient penetration, being barely able
to trigger allergic reactions, be stable in solution, undergoes rapid
biotransformation in the body and be sterile [3], unfortunately still
exists in the market.

Ropivacaine was first used in 1992 and released for clinical use
in medicine in 1996 [4-6] is structurally similar to bupivacaine, but
prepared with a pure s-enantiomer, while bupivacaine is a mixture
racémica [7-9]. Ropivacaine may be helpful as a local anesthetic for
mandibular nerve block in dentistry, and is favorable in reducing
postoperative pain present for a long time in the pulp and soft tissue
[10,11].

According to the toxicity tests “in vitro” and animal studies,
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ropivacaine showed smaller effect on the central nervous system (CNS)
and reduced cardiotoxicity compared to bupivacaina [7,12-19]. This
fact can be explained by the low affinity ropivacaine by heart cells.
Moreover, its plasma half-life is shorter, ensuring a faster elimination,
less potential for accumulation in tissues and higher margin seguranga
[20].

Numerous studies have shown that dermal ropivacaine have
vasoconstrictive properties that can influence the duration of the
anesthetic effect of infiltrative injection [21-24], and adding the
vasoconstrictor anesthetic ropivacaine does not improve efficiency or
life compared to isolated use of the drug [25].

However, Kennedy et al. (2001) [18] showed that injection of
ropivacaine with epinephrine in maxillary anterior human has the
potential to replace bupivacaine with epinephrine in dental clinical
practice to present lower cardiac toxicity and potential SNC. The
vasoconstrictor is used mainly to slow the absorption local anesthetics;
improving its action and reducing the occurrence of undesirable effects
[26,27]. Few studies have been conducted to evaluate the effects of
0.75% ropivacaine in dentistry, in this way. It seems to be useful to study
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the action of these cardiovascular parameters in patients undergoing
dental surgery, comparing it to a standard anesthetic [18].

The aim of this study is to evaluate the effects of ropivacaine 0.75%
and prilocaine 3% felypressin on systolic and diastolic blood pressure,
heart rate and oxygen saturation, as well as the clinical observation of
the vasoconstrictor effect during dental surgery.

Study design

After approval by the Ethics Committee on Human Research
of FOA - UNESP (embodied Opinion No. 526/05), this study was
conducted with patients in the Department of Oral and Maxillofacial
Surgery. Each participant signed the free and informed consent prior to
the same. As inclusion criteria of patients in the study were considered:
healthy patients who were not using drugs and without serious
background on your medical history, carriers of third molars (teeth
18:28) erupted and orthodontic indication of extraction.

The survey data was conducted on a sample of 14 patients during
surgery of extraction. The teeth to be extracted (a total of 28 teeth)
were divided into two groups: Group I: infiltrative terminal anesthesia
with ropivacaine 0.75% (Naropin®-Astrazeneca). This anesthetic
showed up wrapped bottles. The solution was then aspirated with a
sterile disposable plastic syringes and needles and placed inside sterile
plastic carpules (similar to group II) which were sealed with the rubber
plunger. Group II: terminal infiltrative anesthesia with prilocaine 3% to
0.03 felypressin ui (Citocaine® - DFL).

All patients received anesthesia in both groups, in different sessions,
one on the right for extraction of the tooth 18 and the other on the
left to tooth extraction [28]. The selection of patients for the study and
groups of procedures performed was defined by draw, and when the
operator received anesthesia the anesthetic cartridge mounted without
identifying the group to which he belonged.

All anesthetic and surgical procedures were performed by a single
operator. The distribution of anesthetic cartridges and data collection
were performed by a single researcher.

Anesthetic techniques infiltrative terminal followed the guidance
of Bennett. Previously was applied to the mucosa topical anesthetic
(EMLA) [28]. Each procedure was performed using two anesthetic
cartridges (3, 6 ml solution). Each anesthetic cartridge was injected with

the aid of sterile carpule syringe with short needles (30 g) disposable
over 2 minutes.

In all procedures were collected data regarding vital signs such as
pulse and blood pressure through blood pressure device not invasiva-
(Dixtal/2710 CITY) and oximetry (Oximeter Dixtal/2455, CITY).

The measurement times are adapted from Meechan [11,17]
protocol: First consultation; Immediately before anesthetic infiltration
(time 0); Five minutes after anesthetic infiltration; Ten minutes after
anesthetic infiltration; Fifteen minutes after anesthetic infiltration;
Twenty minutes after anesthetic infiltration; Thirty minutes after
anesthetic infiltration.

During the second surgical session, the patient was asked about
the difference of burning/anesthetic discomfort between the current
anesthetic and anesthetic applied during the first surgery.

Onset of anesthesia was measured at times of 5, 10 and 12 minutes.
Through scalpel blades inserts No. 15 on the buccal and palatal teeth
that were extracted. The extraction was performed by simple extraction
method, having begun after 12 minutes of anesthesia.

Data were analyzed using statistical software (SPSS version 16.0,
SPSS, Chicago), with statistical significance of 0.05. To compare the
differences between groups I and II was used ANOVA and Student t
test for continuous variables samples.

Results

The study included 14 participants with an average age of 21.93
(years) and standard deviation of 3.26 (years). An analysis of variance
was performed to compare the impact of prilocaine 3% and 0.75%
ropivacaine in pulse oximetry, SBP and DBP of patients during the third
molar surgery. There was no statistically significant difference between
the groups oximetry (p=0.055), wrist (p=0.177), the SBP (p=0.134) and
DBP (0.150), and eta effect was small for all (eta squared=0.02; 0.01,
0.012 and 0.011, respectively) (Table 1) (Figure 1).

Post-hoc comparisons using the Tukey HDS test indicated that
the mean score of 5 to pulse in time was significantly different (p <
0.001) between groups (prilocaine, M=83.2, SD=18.9 and ropivacaine
M=73.8, SD 14.8) (Table 1). It was found that the group with prilocaine
there was a sharp drop on the pulse of patients compared to initial time,

Table 1. Prilocaine comparison with ropivacaine regarding oximetry, pulse, systolic blood pressure and diastolic blood pressure.

Sal Consul Time 0 5 min 10 min 15 min 20 min 30 min P Value Eta
Average (Av.)/ Av./SD Av./SD Av./SD Av./SD Av./SD Av./SD
Standard Deviation (SD)
Oxi Prilo 97.5 (0.76) 97.4 (1.45) 97.7 (0.61) 97.5 (0.76) 97.4 (0.75) 97.0 (0.78) 96.7 (0.72)
Ropi 97.6 (0.75) 97.6 (0.75) 97.8 (1.2) 97.8 (0.90) 97.7 (0.82) 97.4 (1.09) 97.2 (1.18) 0.055 0.020
P Value P Value P Value P Value P Value P Value P Value
0.720 0.686 0.828 0.165 0.302 0.290 0.205
Pulso | Prilo 77.6 (12.4) 82.0 (16.3) 83.2 (18.9) 78.6 (12.6) 76.3 (13.1) 74.1 (11.2) 72.6 (10.4)
Ropi 75.4 (17.1) 78.4 (17.5) 73.8 (14.8) 74.8 (16.3) 73.1 (14.2) 74.8 (14.8) 74.2 (12.7) 0.177 0.010
P Value P Value P Value P Value P Value P Value P Value
0.460 0.190 0.000* 0.159 0.138 0.785 0.355
PAS Prilo (10.0) 9.0) (8.9) (11.2) (10.1) 9.5) (8.8)
1.1 1.1 1.1 1.1 1.1 1.1 1.1
Ropi 9.8) (8.8) (11.0) (11.3) (13.1) (13.5) (13.9) 0.134 0.012
1.1 1.0 1.1 1.1 1.1 1.1 1.1
P Value P Value P Value P Value P Value P Value P Value
0.67 0.025* 0.509 0.234 0.719 0.452 0.909
PAD Prilo 66.7 (11.6) 65.8 (7.4) 65.8 (8.8) 66.8 (8.9) 68.5(9.5) 72.1 (14.6) 69.6 (7.4)
Ropi 63.2 (5.6) 61.3 (7.6) 65.1(8.4) 66.7 (9.0) 66.1 (7.9) 71.5(18.3) 66.8 (10.4) 0.150 0.011
P Value P Value P Value P Value P Value P Value P Value
0.246 0.097 0.828 0.960 0.433 0.831 0.168
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Figure 1. Oximetry variation in the periods studied.
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Figure 2. Pulse variation the periods studied.

however on the pulse of ropivacaine group showed a steady increase
(Figure 2).

Figure 3 shows the SBP between the groups. The statistically
significant difference in the initial time cannot be exploited by the
action of the anesthetics however ropivacaine group increased PAS
rapidly, from time 0 to 5, being similar to the other group. The same
development can be seen with PAD in Figure 4.

The Blazing evaluated anesthetic showed that 100% of patients
reported greater discomfort during infiltration of ropivacaine. The
anesthetic latency measured at the time of five minutes showed that
all patients had infiltration with prilocaine in that period showed no
signs of pain. Now ropivacaine, all patients evaluated in the 5-minute
period had pain complaints. In the 10-minute period, the patients who
received infiltration with prilocaine remained painless and patients
operated with ropivacaine only 28.57% had no pain complaints. In
the period of twelve (12) minutes both anesthetics were effective for
all patients.
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Discussion

Ropivacaine appeared on the market as a long lasting anesthetic
with low cardiotoxicity, neurotoxicity and vasoconstrictor effect
intrinsico [11]. Moreover, it has selectivity of action for the sensory
block compared to the block motor [29].

This paper chose the human model for extraction of third molars
by fidelity of obtaining data on routine in the clinical practice. Once the
patients had selected the members 18 and 28 for extraction, and these
procedures were performed in different sessions, no interference effect
of a solution on the other.

The prilocaine anesthetic solution with felypressin was used as a
control group for failing to act on alpha and beta adrenergic receptors,
eliminating the possibility of interference on the parameters evaluated
in this study. Moreover, it is one of the solutions most commonly used
in dentistry. Other anesthetics without vasoconstrictor for its rapid
absorption and vasodilatory effect, which makes clinical work, were
not used. The changes in the parameters of vital signs were of little
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Figure 3. Graphic variation of systolic blood pressure in the periods studied.
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Figure 4. Graphic variation of diastolic blood pressure in the periods studied.
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significance and not statistically significant for the groups. This shows
that ropivacaine can be used in dental surgical procedures safety where
there is a need of a local anesthetic with a prolonged time of action.

The parameters that were analyzed are subject to changes induced
by operative and release of endogenous adrenaline stimuli, raising the
heart rate and blood pressure, considering that the patients did not
receive any sedation for the procedure. This can be observed separately
in the variation of values in the pulse group prilocaine, which cannot be
assigned to the local anesthetic.

The choice of anesthetic can influence the discomfort during
infiltration. Especially anesthetics associated to vasoconstrictors or
high concentragdes [17]. Although, ropivacaine has pK value of 8.1,
it has not been associated with epinephrine in our study. The same
complaints presented Blazing larger than prilocaine. This can be
explained by concentration of 0.75% ropivacaine.

In this study the rapid onset of action ropivacaine described in the
literature was not observed [30]. Unlike El-Sharrawy et al. (2006) which
claim that the onset of action is 1 to 2.2 minutes; in this study there was
a minimum latency of 10 to 12 minutes, which can be explained by the
pK value of 8.1 presented by the anesthetic salt studied in this work.

But the intrinsic vasoconstrictor effect of ropivacaine, reported in
the literature, could not be observed clinically during exodontias [31].
The drape of the sites where it was used ropivacaine visually presented
a more profuse bleeding than anesthetized sites with prilocaine with
felypressin.

It is extremely important that vasoconstrictors are present in
anesthetic solutions for use in Odontologia [17]. Among the properties
of local anesthetics is their vasodilatory capacity, a factor that leads to
membership of a vasoconstrictor in the anesthetic solution in order to
facilitate dental procedures. The vasoconstrictors reduce blood flow
at the injection site and thus increase the residence time of anesthetic
solution into the tissue, and reduce the risk of toxicity of the solutions
and to promoting a surgical field exangue [17].

It is suggested that ropivacaine, if used in dental local anesthetic for
surgical purposes, is associated with vasoconstrictors in order to obtain
a bloodless operative field.

Conclusion

Within the limitations of this study, it was concluded that
ropivacaine compared to prilocaine not statistically significant
cardiovascular changes and the deep intrinsic vasoconstrictor effects
were not observed in this study.
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