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ABSTRACT

Introduction: Prehypertension refers to a systolic value 120-139
mmHg or diastolic value 8090 mmHg. Studies have shown that the
prevalence of prehypertension is over 30% among young adults. The
extraction procedure was performed using lidocaine and adrenaline as
anesthetics. The purpose of this study was to analyze the effect of
adrenaline concentration in lidocaine on prehypertension patients
during tooth extraction. Methods: This is a prospective analytical
observational study with a pre—post measurement design. This study
was conducted on 36 prehypertensive patients who were divided into
3 groups. Blood pressure was measured before and less than 5 minutes
after administration of lidocaine 2% local anesthesia with either
1:80,000, 1:100,000 or 1:160,000 adrenaline, using a calibrated digital
tensimeter (TensiOne 1A). Data were analyzed using paired ftests.
Results: Homogeneity test: systole before 0,033, systole after 0,329,
diastole before 0,174, diastole after 0,274. Anova test: systole before
0,685, systole after 0,837, diastole before 0,03, diastole after 0,058.
Post hoc results showed there were statistically significant differences
in diastolic blood pressure in the 1:100.00 and 1:160.000 group before
diastole. Before performing the one-way ANOVA and paired t-test, the
data were assessed for normality using the Shapiro—Wilk test, which
indicated a normal distribution (p > 0.05). Statistical analysis was then
conducted using paired t-tests and one-way ANOVA, followed by post
hoc testing. Conclusion: The administration of 2% lidocaine with
adrenaline concentrations of 1:80,000, 1:100,000, and 1:160,000 did
not produce meaningful changes in blood pressure in prehypertensive
patients undergoing closed-method dental extraction

lidocaine, prehypertension, blood pressure, closed method extraction

INTRODUCTION

According to the Seventh Report of the Joint National Committee (JNC VII),
prehypertension is a newly defined blood pressure category, characterized by a
systolic pressure between 120-139 mmHg and a diastolic pressure between 80—
90 mmHg.'?3 The individual risk factor for developing prehypertension stands at
64%.%">® Moreover, individuals with prehypertension are 1.65 times more likely to
develop hypertension compared to those with normal blood pressure.” Several
studies have also reported that prehypertension is 30% more common among
young adults. It is recognized as an initial stage that can lead to hypertension and
is associated with an increased risk of cardiovascular disease. Therefore,
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prehypertension warrants greater attention and emphasizes the need for lifestyle
modifications.®

Tooth extraction is a dental procedure to completely remove a tooth from its
socket in the jawbone. This procedure involves extracting a tooth from its socket
(alveolus) using instruments such as forceps and elevators. There are two main
techniques used: the closed (simple) method and the open (surgical) method.
Feelings of anxiety and fear related to pain are common both before and after the
procedure.?® However, such discomfort can be effectively managed through the
use of local anesthesia.!! Local anesthesia is considered the safest and most
effective approach for minimizing pain during dental procedures. It works by
blocking peripheral nerves, thereby reducing sensation and discomfort throughout
the treatment. 1?13

Lidocaine, an amide-type anesthetic, is the most widely used local anesthetic
in dental practice, particularly in tooth extraction procedures.'* It is common
practice to combine lidocaine with a vasoconstrictor to counteract its natural
vasodilating effects. Adrenaline (epinephrine) is the vasoconstrictor most
frequently added, as it enhances the duration of anesthesia, accelerates the onset
of action, reduces systemic toxicity, lowers the plasma peak concentration, and
promotes hemostasis during procedures.'>'® However, when lidocaine is
combined with adrenaline, it can cause an increase in heart rate and cardiac
contractility, effects that may occur even at low or high doses. The most commonly
used concentration ratios of adrenaline in dentistry are 1:80,000, 1:100,000, and
1:200,000.17'8 For healthy individuals, the maximum recommended dose of
adrenaline in local anesthesia is 0.2 mg, which is approximately equivalent to 10
cartridges of 1:100,000 solution.®

Higher levels of adrenaline in the bloodstream can place extra strain on the
heart, leading to an increase in blood pressure.?’?! Similarly, Mustapa et al.?
reported that normotensive patients experienced elevated blood pressure after
receiving lidocaine 2% with 1:80,000 adrenaline.

However, results vary depending on the patient’s condition. Siddiqui et al.'?,
for example, found that in hypertensive patients, administering lidocaine 2% with
1:100,000 adrenaline led to a temporary rise in both systolic and diastolic blood
pressure, followed by a gradual decrease after a few minutes. In contrast, Fabio
G.23 observed only a drop in systolic pressure in prehypertensive patients after
anesthesia. Another study by Karanam et al.?* found that using lidocaine 2% with
1:200,000 adrenaline in hypertensive patients still resulted in increased blood
pressure.

Research conducted by Ahyar et al.»® showed a change in patients' blood
pressure after an injection of lidocaine with adrenaline 1:80,000, from
116.04/71.67 to 125.31/76.67. Similarly, research conducted by Amirhossein et
al.26 showed results from normal to prehypertension, namely from 111.10/77.71
to 123.16/81.35. According to the results of the studies conducted by Ahyar et al.
and Amirhossein et al., patients with normal blood pressure after receiving an
injection of lidocaine with adrenaline 1:80,000 can become prehypertensive.

Based on these studies, it is possible that prehypertensive patients after
receiving an injection of lidocaine with adrenaline 1:80,000 can become stage I or
IT hypertensive. Therefore, further research is needed to determine changes in
blood pressure in prehypertensive patients following lidocaine injection with
adrenaline at ratios of 1:80,000, 1:100,000, and 1:160,000. The purpose of this
study was to analyze the effect of adrenaline concentration in lidocaine on
prehypertension patients during tooth extraction.

METHODS

This study used a pre-post analytical research design with a cross-sectional
approach; and the sampling technique employed was simple random sampling.
The population of this study included all patients who underwent tooth extraction
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using the close method with local anesthesia of 2% lidocaine with adrenalin 1:
80.000, 1:100,000 and 1:160,000 at RSGM Nala Husada Surabaya.

The sample consisted of a subset of pre-hypertensive patients who received
tooth extraction using the close method with local anesthesia of 2% lidocaine with
adrenalin 1: 80.000, 1:100,000 and 1:160,000 at the same institution. The sample
size was calculated using the Slovin formula based on an average population of
36 patients, divided into three groups receiving 2% lidocaine at ratios of 1:80,000,
1:100,000, and 1:160,000.

The inclusion criteria for this study were as follows: Based on previous
studies, patients aged 18-55 years scheduled for close-method extraction using
2% lidocaine 1:80.000, 1:100,000 and 1:160,000 as local anesthesia; Male or
female patients; Immunocompetent patients (no abnormalities in the immune
system); Patients classified as pre-hypertensive (systolic blood pressure 120-139
mmHg and diastolic blood pressure 80-89 mmHg); Patients without systemic
disease or psychiatric disorders; Patients willing to participate in the study and
who had signed informed consent at RSGM Nala Husada Surabaya. Exclusion
criteria were met if the patient was uncooperative and could not be included as a
study subject.

The instruments and materials required for this study included a calibrated
Omron HEM 7130 digital sphygmomanometer, 3 cc anesthetic syringes, forceps
set, diagnostic set, stationery, informed consent forms, 2% lidocaine with
adrenalin 1:80.000, 1:100,000 and 1:160,000. The procedure of this study
involved preparing diluted local anesthetic solutions by mixing Pehacaine 1:80,000
with lidocaine to achieve concentrations of 1:80.000, 1:100,000 and 1:160,000.,
using standard dilution formulas. Blood pressure was measured before anesthetic
administration and again 2-5 minutes after administering the local anesthesia, as
the onset duration is less than five minutes.

Blood pressure measurements were performed using an Omron HEM 7130
digital sphygmomanometer. A properly sized cuff was placed on the upper arm,
with the lower edge positioned 2—4 cm above the antecubital fossa. The device
was then activated to inflate the cuff and record blood pressure. The systolic and
diastolic values were automatically measured and displayed on the LCD screen.

Data were tabulated and statistically tested using one-way ANOVA for both
systolic and diastolic pre-post data, and paired t-tests were used for each group.
Data analysis used SPSS 27 tools (IBM, United States) with a significance level of
0.05.

RESULTS

Before conducting the one-way ANOVA and paired t-test, the research data
were tested for normality using the Shapiro-Wilk test. This study showed that the
data were normally distributed (p>0.05) in Table 1.

Table 1. Normality test

Systole Diastole
Group

Before After Before After
1:80.000 0.306 0.078 0.979 0.064
1:100.000 0.481 0.326 0.751 0.534
1:160.000 0.446 0.197 0.586 0.869
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Table 2. Statistical test results using paired t test and one way ANOVA
followed by post hoc test

Systole Diastole
Group n Before After p-value* Before After p-value*
Mean SD Mean SD Mean SD  rerata SD
1:80.000 12 1307 927 1264 1812 903 ggv 616 776 975 0138
1:100.00 12 0,858 0,871
0 128,2 6,10 127,5 13,24 78,0° 6,78 786 8,75
1:160.00 12 0,652 0,055
0 128,6 4,19 130,0 9,95 85,2° 3,65 81,5 5,91
value** 0,685 0,837 0,03%** 0,558

Note: *Paired t-test; ** One Way Anova; ***Post hoc test

The paired t-test results found no significant difference before and after local
anesthetic injection with all lidocaine-adrenaline ratios, including 1:80,000,
1:100,000, and 1:160,000 (Table 2). This occurred in both systolic and diastolic
blood pressure. This indicates that administering adrenaline at the highest ratio
did not affect blood pressure in pre-hypertension patients.

The next statistical test was conducted using a one-way ANOVA. The one-
way ANOVA showed no difference in systolic data before and after local anesthetic
injection with all lidocaine-adrenaline ratios, nor in diastolic data after local
anesthetic injection with all lidocaine-adrenaline ratios (1:80,000 and 1:100,000).
However, a difference in diastolic data occurred in the sample with the 1:160,000
ratio. This indicates that patients given a lidocaine-adrenaline injection at a ratio
of 1:160,000 had higher diastolic blood pressure than patients given other ratios.
However, this did not alter the results, which showed no significant difference of
before and after in patients given a lidocaine-adrenaline injection at a ratio of
1:160,000.

DISCUSSION

Before conducting further statistical analyses, the distribution of the data was
first evaluated using the Shapiro—Wilk test to determine whether it met the
assumption of normality. Assessing normality is an essential step when applying
parametric statistical tests, such as the one-way ANOVA and paired t-test, because
these methods require the data to be normally distributed. The results showed a
p-value greater than 0.05, indicating that the data were normally distributed, as
presented in Table 1.

Therefore, the assumption of normality was satisfied, and parametric tests
were considered appropriate for analyzing differences within and between the
study groups. Table 2 demonstrates differences in the mean diastolic blood
pressure values among the groups prior to the administration of 2% lidocaine with
adrenaline at concentrations of 1:80,000, 1:100,000, and 1:160,000; however,
these values remained within the prehypertensive range. Following the
administration of 2% lidocaine with adrenaline at concentrations of 1:80,000,
1:100,000, and 1:160,000, no statistically significant changes in blood pressure
were observed.

These findings are consistent with those of a prospective study that evaluated
blood pressure changes after the administration of 2% lidocaine with epinephrine
(1:80,000) during an inferior alveolar nerve block. The study reported that both
systolic and diastolic blood pressure remained within normal limits, and no signs
of hypertension were detected following the administration of the local anesthetic.
27 The results of this study showed that the paired t-test analysis revealed no
significant differences in blood pressure before and after the administration of
local anesthetic containing lidocaine with adrenaline at ratios of 1:80,000,
1:100,000, and 1:160,000. This finding was observed in both systolic and diastolic
blood pressure (Table 2). These results suggest that the use of lidocaine combined
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with adrenaline, even at the highest concentration evaluated in this study, did not
produce significant hemodynamic changes in patients with prehypertension.
Therefore, the administration of local anesthesia with adrenaline in controlled
concentrations may be considered relatively safe for patients with prehypertensive
conditions when used within recommended clinical limits.

Further analysis using one-way ANOVA also showed no significant differences
in systolic blood pressure either before or after injection across all lidocaine—
adrenaline ratios. Similarly, no significant differences were observed in diastolic
blood pressure following injections with ratios of 1:80,000 and 1:100,000.
Although a variation in diastolic blood pressure was observed in the group
receiving the 1:160,000 ratio, where the values appeared slightly higher compared
to the other groups, the comparison between pre- and post-injection
measurements remained statistically non-significant.

These findings indicate that the addition of adrenaline to lidocaine at
commonly used concentrations does not significantly influence blood pressure in
prehypertensive patients. The absence of clinically significant changes may be
related to the small amount of adrenaline administered during dental anesthesia.
Additionally, the vasoconstrictive properties of adrenaline help prolong anesthesia,
reduce systemic absorption, and minimize intraoperative bleeding, which may
outweigh potential cardiovascular effects when used appropriately.

The absence of significant changes in systolic blood pressure may be
attributed to the low dose of adrenaline used. Although adrenaline can increase
heart rate and myocardial contractility via fl-adrenergic receptors—potentially
elevating systolic pressure the vasodilatory effect of lidocaine appears to
counterbalance this response.?® Adrenaline can increase heart rate and myocardial
contractility via Bi-adrenergic receptors—potentially elevating systolic pressure;
the vasodilatory effect of lidocaine appears to counterbalance this response.
Adrenaline (epinephrine) exerts its effects through both a- and B-adrenergic
receptors.

Stimulation of B1 receptors in the heart produces positive chronotropic and
inotropic effects, increasing heart rate, myocardial contractility, cardiac output,
and potentially systolic blood pressure. Activation of ai receptors in vascular
smooth muscle induces vasoconstriction, particularly in cutaneous and mucosal
tissues, thereby reducing bleeding and limiting systemic absorption of local
anesthetics. In contrast, lidocaine alone promotes peripheral vasodilation through
direct smooth muscle relaxation, which may enhance systemic uptake and shorten
anesthetic duration. Therefore, combining adrenaline with lidocaine prolongs
anesthesia and reduces systemic toxicity by counteracting lidocaine-induced
vasodilation. %

Similarly, no significant change was observed in diastolic blood pressure. At
low doses, adrenaline has a limited vasoconstrictive effect on peripheral blood
vessels, which means it does not significantly alter systemic diastolic pressure.
The vasoconstriction that does occur is primarily localized to the injection site,
where it serves to prolong the anesthetic effect and minimize bleeding.3! These
localized actions—mainly affecting small blood vessels in the submucosal tissue—
are typically insufficient to cause systemic changes in blood pressure.3?

In some patients, a decrease in blood pressure was observed following the
administration of lidocaine 2% local anesthesia with adrenaline concentrations of
1:100,000 and 1:160,000. This effect may be attributed to the predominance of
B2-adrenergic receptor activation by low doses of adrenaline. Since B2 receptors
are more abundant than a-adrenergic receptors in the vasculature, their activation
leads to vasodilation, which in turn can result in a reduction in blood pressure.32:33

Furthermore, the lidocaine used in this study—at concentrations of 2%
combined with adrenaline at 1:80.000, 1:100,000 and 1:160,000 is known to have
inherent vasodilatory properties. This effect is thought to occur through the
inhibition of sodium (Na+*) channels in the vascular smooth muscle cell
membranes. By reducing intracellular Na+ levels, which are essential for

123 | The effect of adrenaline concentration in lidocaine on prehypertension patients during tooth extraction: an observational analysis
Padjadjaran Journal of Dentistry ¢ Volume 38, Number 1, March 2026



Hermanto, et al

depolarization and muscle contraction, lidocaine impairs vascular smooth muscle
tone, leading to relaxation and vasodilation.3* This mechanism likely contributes
to the observed decrease in blood pressure in certain individuals.

This study has several limitations. First, the sample size did not reach the
minimum number recommended according to the Slovin formula for population-
based sampling, which may have influenced the statistical power and the ability
to detect significant differences between groups. Second, some research samples
showed relatively wide variations in systolic and diastolic blood pressure values,
although they remained within the same classification of prehypertension. Future
studies should consider using a larger sample size and selecting participants with
more homogeneous baseline blood pressure values to improve the robustness and
reliability of the statistical analysis

CONCLUSION

In this study, prehypertensive patients did not experience noticeable changes
in blood pressure before and after receiving 2% lidocaine with epinephrine at
concentrations of 1:80,000, 1:100,000, or 1:160,000 during closed tooth
extraction. Overall, these results suggest that the use of these epinephrine
concentrations remains stable from a cardiovascular standpoint and can be safely
applied in prehypertensive patients undergoing minor oral surgical procedures.

The clinical implications of this study indicate that local anesthesia using 2%
lidocaine with 1:80,000 epinephrine is most effective in prehypertensive patients,
as it does not cause statistically significant changes in blood pressure after
administration. Lidocaine 2% with epinephrine 1:80,000 has the ability to induce
vasoconstriction due to the epinephrine effect contained in the anesthetic, thereby
reducing bleeding. In addition, the higher adrenaline content of 1:80,000
compared to lidocaine with adrenaline 1:110,000 and 1:160,000 has another
advantage, namely a faster onset of anesthetic action, allowing the operator to
immediately perform tooth extraction. Another advantage is a longer duration of
action, giving the operator sufficient time to perform tooth extraction in difficult
cases.
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