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Background. Many dental procedures begin with local anesthesia. Subsequent increase in blood pressure in healthy individuals
commonly occurs and may be affected by several factors such as mental and physical stress, painful stimuli, and action of cat-
echolamines present in local anesthetic solutions.%e aim of the present study is to compare the effects of 4% articaine with 1 :100000
epinephrine and 2% lidocaine with 1 : 80000 epinephrine on blood pressure after maxillary infiltration technique. Materials and
Methods. In this randomized clinical trial, 102 patients were randomly assigned into two groups. One group received 4% articaine
with 1 :100000 epinephrine and the other group received 2% lidocaine with 1 : 80000 epinephrine for local maxillary infiltration.
Systolic and diastolic blood pressure of both groups was determined twice: once before anesthetic injection and once 10minutes after
injection.%e data were statistically analyzed using descriptive statistics, Shapiro–Wilks test, Levene test, chi-square test, independent
t-test, and paired t-test. Results. %e mean systolic blood pressure after anesthetic injection in the articaine and lidocaine groups was
125.00± 5.67 and 123.16± 6.417mmHg, respectively, showing no statistically significant difference (p � 0.127). %e mean diastolic
blood pressure after injection was 85.02± 7.331 in the articaine group and 81.35± 12.815mmHg in the lidocaine group.%ese values
show no statistically significant difference (p � 0.080). In both groups, the mean systolic and diastolic blood pressures have increased
significantly (p< 0.001).Conclusion. Articaine can be regarded as a suitable alternative for lidocaine for maxillary local infiltration, as
no significant difference was observed between the effects of the two anesthetic solutions on blood pressure.

1. Introduction

Many dental procedures are preceded with local anesthesia.
Anesthetic drugs are among themost common drugs used in
dentistry. It has been estimated that annually more than 300
million cartridges of local anesthetics are used by dentists in
the United States [1].

Increased blood pressure is common after injection of
local anesthetic drugs [2]. %e amount of this increase is
modified by several factors such as psychological and
physical stress, painful stimuli, and catecholamines present
in dental anesthetic solutions [3, 4]. Identification of in-
creased blood pressure is important as fatal subarachnoid
hemorrhage and excessive bleeding from dental surgery has
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been reported [5, 6]. Studies have shown that the rise in
blood pressure during dental surgery results primarily from
activation of the sympathetic nervous system [7, 8].

A variety of dental anesthetic drugs are available for
dental purposes [9]. Lidocaine and articaine are among these
agents [10]. Lidocaine is an amide anesthetic drug routinely
used in dentistry [11]. %is agent is metabolized in the liver
by multipurpose microsomal oxidase enzymes to monoethyl
glycine and its derivatives. Its excretion from the body is via
the kidneys. Less than 10% of the drug is excreted unchanged
and more than 80% is excreted as different metabolites [12].
Articaine is one of the amide anesthetic agents and its
pharmacological characteristics result in several advantages
[13, 14]. In addition to the characteristics of most amide
anesthetics, articaine has an aromatic ring which enhances
its protein bindings and enables higher penetration and
diffusion in the tissues [12].

Several studies have attempted to compare the hemo-
dynamic effects of different anesthetic solutions. Abu-
Mostafa et al. evaluated the hemodynamic effects of articaine
and lidocaine solutions with different epinephrine con-
centrations and concluded that diastolic blood pressure,
heart rate, and O2 saturation after anesthesia and exodontia
showed no significant difference among the groups. How-
ever, since the articaine solution with the least concentration
of vasoconstrictor had the smallest effect on systolic blood
pressure, it was considered safer for anesthesia before dental
extraction [15]. In another study, Stella et al. evaluated the
hemodynamic variations of lidocaine and articaine solutions
in impacted third molar surgery and concluded that these
two anesthetics lead to similar hemodynamic effects [16].

Aside from type of anesthetic drugs, the technique of the
injection is important for appropriate anesthesia [17, 18].
%e routine injection technique for anesthesia of maxillary
teeth is infiltration technique. %e literature regarding
comparison of maxillary infiltration of lidocaine and arti-
caine anesthetic solution is scarce. %erefore, the aim of the
present study was to evaluate the effects of 4% articaine with
1 :100000 epinephrine on blood pressure after maxillary
infiltration technique.

2. Materials and Methods

%is triple-blind randomized clinical trial was approved by
the Ethical Committee of Mazandaran University of Medical
Sciences (code IR.MAZUMS.REC.1398.544). %e protocol
for this trial was registered in the Iranian Registry of Clinical
Trials (#IRCT20200724048188N1). %e trial was performed
on candidates for nonsurgical extraction of posterior
maxillary teeth attending Department of Oral and Maxil-
lofacial Surgery of Sari Dentistry School, Iran, from October
2018 to July 2019. All patients signed the informed consent
form designed in accordance with the principles of the
Helsinki Declaration prior to enrollment and were free to
withdraw from the study at any stage.

Sample size was calculated based on 95% confidence
interval, 90% power as 88 (44 in each experimental group).
Considering 15% sample loss, the sample size was increased
to 102 (51 in each experimental group).

Inclusion criteria were class 1 American Society of
Anesthesiologists patients aged 18 to 55 years, not taking any
medication, no contraindication for administration of epi-
nephrine, containing anesthetics, nonsmoker patients,
without dental phobia, without excessive pain or swelling on
admission, and not being pregnant. Patients who experi-
enced dental emergencies after injection were excluded from
the study.

%e patients were randomly assigned using computer-
generated random numbers into two groups: lidocaine
group and articaine group (Figure 1). %e patients and
operators were blind to the experimental groups in all stages
of the research study. Only one researcher, who was present
in the surgical room but was unrelated to the experiments
and measurements, was aware of the experimental group of
each patient.

Demographic characteristics of the patients were
recorded. All patients were positioned semisupine in the
dental chair. Systolic and diastolic blood pressures were
measured after a 15-minute rest, while the patient’s hand
was straight at the heart level using a manual sphygmo-
manometer (Pooyateb, Tehran, Iran). Prior to the injection,
the depth of the vestibule at the region was dried with
gauze. %en, benzocaine anesthetic gel was applied to the
area of injection for 3 minutes. Cartridges of 4% articaine
with 1 : 100000 epinephrine and 2% lidocaine with 1 : 80000
epinephrine were used. %e anesthetic cartridges were
covered with a black tape by a researcher so that the op-
erator does not know the type of the anesthetic drug. %e
cartridges were placed in an aspirating syringe with a 27-
gauge short needle. Two-thirds of the anesthetic solution
was infiltrated in the depth of the buccal vestibule of the
tooth that was planned for extraction in 40 seconds. An
additional 0.3ml of the anesthetic agent was also injected in
the palatal mucosa 1-2mm below the free gingiva. All the
injections were performed by an adequately trained dental
student under supervision of an oral and maxillofacial
surgeon. 10 minutes after injection, systolic and diastolic
blood pressures were measured once again with the same
method. %e operators tried to control their verbal com-
munication and overall environment of the room for all
patients. Following the injection procedure, nonsurgical
extraction was performed according to the preexisting
treatment plan.

%e statistician was blind to the experimental groups.
Demographic characteristics of the patients were evaluated
using descriptive statistics and were represented as means,
standard deviations, medians, and frequency percentages.
Prior to statistical analysis, normal distribution of the data
and equality of variances were assessed using Shapiro–Wilk
test and Levene test, respectively. To compare the sex dis-
tribution of the two groups, the chi-square test was used. To
compare the mean systolic and diastolic blood pressures
before and after anesthetic injection between the two groups,
the independent t-test was used. To compare the mean
systolic and diastolic blood pressures before and after in-
jection in each group, the paired t-test was used. Statistical
analysis was performed using Statistical Package for the
Social Sciences (SPSS, v 16, IBM, IL, USA).
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3. Results

102 consecutive patients enrolled in the study; 51 in each
experimental group.%e lidocaine and articaine groups were
consisted of 26 males and 25 females and 27 males and 24
females, respectively. %e sex distribution in the two groups
was not significantly different (p � 0.843). Mean age of the
study participants in the lidocaine and articaine groups was
38.24± 2.080 and 39.63± 1.969, respectively. Mean age of the
participants was not statistically different between the two
experimental groups (p � 0.602).

Mean systolic and diastolic blood pressures before an-
esthetic injection were not significantly different between
lidocaine and articaine groups (p � 0.540 and p � 0.471,
respectively). Moreover, mean systolic and diastolic blood
pressures after anesthetic injection did not have a statistical
significant difference between lidocaine and articaine groups
(p � 0.127 and p � 0.080, respectively). However, the in-
crease in systolic and diastolic blood pressures of the patients
in each experimental group was statistically different
(p< 0.001) (Table 1).

4. Discussion

In the present study, lidocaine and articaine both increased
systolic and diastolic blood pressure after maxillary infil-
tration. However, these drugs were not significantly different
in increasing the blood pressure. Similarly, Abu-Mostafa
et al. found the same trend of significant increase in their
study [15]. %is increase can be a result of presence of va-
soconstrictor agents in the anesthetic solution, as well as
painful stimulus of needle injection and tissue manipulation.
In a study performed by Rathi et al., mean systolic and
diastolic blood pressures were not significantly different

after lidocaine or articaine infiltration in children [19]. %e
difference between their findings and the findings of the
current study can be attributed to differences in physio-
logical features between children and adults and differences
in the response and sensitivity of their cardiovascular sys-
tem. Shah et al., in their study in children, found that
changes in systolic and diastolic blood pressure is not sig-
nificantly different between lidocaine and articaine groups.
However, because the pain scale was higher in the lidocaine
group, articaine can be a good alternative for lidocaine for
dental anesthesia [20].

Epinephrine is used in dental anesthetic solutions as a
vasoconstrictor agent for increasing depth and duration of
the induced local anesthesia. %is agent has various he-
modynamic effects. Its alpha-adrenergic effects lead to pe-
ripheral vasoconstriction, and its beta-constriction increases
heart constrictions and vasodilation is muscles. %erefore,
epinephrine increases blood pressure and pulse rate and
decreases blood pressure [21, 22]. Akinmoladun et al.
compared the adverse effects of epinephrine-containing
anesthetics and anesthetic agents without vasoconstrictor
and found that no additional effect is caused in the group
receiving epinephrine. %ey concluded that epinephrine-
containing anesthetic solutions are preferred for surgical
procedures [23]. In the present study, the epinephrine
contents of lidocaine and articaine solutions were different:
1 :100000 in articaine solution and 1 : 80000 in lidocaine
solutions.%erefore, patients in the lidocaine group received
higher doses of epinephrine. Although due to the small
volume of the anesthetic drug in dental cartridges, the
difference between epinephrine levels of the two anesthetic
solutions is insignificant, and it is generally preferable to use
epinephrine as low as possible.

No complication related to anesthetic injection, in-
cluding facial edema, infection, or paresthesia, was ob-
served in the present study. Malamed et al. reported that
the most frequent adverse events following the use of
articaine were headache, facial edema, infection, gingivitis,
and paresthesia. However, due to the low frequency of such
events, they concluded that articaine is a safe drug for
clinical application [24].

%is study had some limitations. Some of the factors
affecting the patients’ blood pressure, such as emotional
status or time of the day, were not controlled. Future studies

Table 1: Mean values of systolic and diastolic blood pressures
before and after lidocaine and articaine injection.

Experimental group
p-valueLidocaine Articaine

Mean (mmHg) SD Mean (mmHg) SD
SBP1 111.10 12.135 112.29 6.754 0.540
DBP1 77.71 12.082 77.71 6.607 0.471
SBP2 123.16 6.417 125.00 5.657 0.127
DBP2 81.35 12.815 85.02 7.331 0.080
SBP1: systolic blood pressure before anesthetic injection; SBP2: systolic
blood pressure after anesthetic injection; DBP1: diastolic blood pressure
before anesthetic injection; DBP2: diastolic blood pressure after anesthetic
injection.

Randomized (n=102)

Lidocaine group (n=51) Articaine group (n=51)

Analyzed (n=51)Analyzed (n=51)

Allocation

Analysis

Enrollment

Figure 1: Flow diagram of the study participants.
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are needed to clarify the effects of various contributing
factors in hemodynamic changes after injection of different
anesthetic agents.

5. Conclusion

Articaine can be regarded as a suitable alternative for li-
docaine for maxillary local infiltration, as no significant
difference was observed between the effects of the two an-
esthetic solutions on blood pressure.
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