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Highlights

Patients with controlled hypertension may experience hemodynamic changes during
dental extractions. Oxygen saturation and systolic blood pressure were the parameters that
showed the greatest alterations compared to controls.

What are the main findings?

e Patients taking antihypertensive drugs may experience alterations in vital signs during
dental extractions, although in most cases there are no serious clinical repercussions.

e  There are differences between controlled hypertensive patients and healthy controls
in oxygen saturation, systolic blood pressure, and heart rate before, during, and after
administration of vasoconstrictor anesthetic for dental extraction.

What are the implications of the main findings?

e  Monitoring blood pressure, oxygen saturation, and heart rate is crucial for managing
hypertensive patients during dental procedures, especially those involving anesthesia.

e  The use of anesthetic with vasoconstrictor alters hemodynamic parameters in the
medically controlled hypertensive patient, but without clinical repercussions; therefore,
the use of two cartridges seems effective and safe.
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Background: The progressive aging of the population has led to an increased prevalence of
chronic diseases and polypharmacy, with arterial hypertension representing one of the most
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(T1), five minutes post anesthesia with 4% articaine and epinephrine (T2), upon completion
of extraction (T3), and one week postoperatively (T4). Results: The SBP remained more sta-
ble in normotensive patients, while both groups exhibited a slight DBP decrease at T2, with
recovery by T3. In hypertensive patients treated with angiotensin receptor blockers (ARBs),
DBP decreased further. Tooth extraction under controlled hypertension conditions caused
a mild, clinically insignificant increase in HR. Conclusions: Significant fluctuations in SBP,
DBP, and SO; occurred during dental extraction, underscoring the necessity for vigilant
intraoperative monitoring and individualized management of hypertensive patients.

Keywords: dental extraction; hemodynamic parameters; hypertension; antihypertensive
drugs

1. Introduction

Tooth extraction involves the complete removal of the tooth or separation of the dental
root from its socket, with the aim of achieving effective analgesia and minimizing trauma
to adjacent tissues. Local anesthetics (LAs) combined with vasoconstrictors (VAs) are
widely used in clinical practice to provide profound, predictable, and sustained anesthesia,
thereby reducing intraoperative pain and stress. VAs constitute an exogenous source
of catecholamines that augments the endogenous sympathoadrenal response typically
triggered by procedural anxiety [1].

The progressive aging of the population has increased the prevalence of multimor-
bidity and polypharmacy, with arterial hypertension (HTA) remaining one of the most
common chronic conditions. Consequently, the rigorous assessment and management
of vital signs during dental extractions have become increasingly relevant. Current rec-
ommendations from the American Heart Association (AHA) and the American Dental
Association (ADA) endorse the use of adrenergic anesthetics—such as epinephrine or
norepinephrine-containing formulations—in patients with controlled cardiovascular dis-
ease, with a maximum of 2-3 cartridges per procedure [2]. Additional evidence [3] further
supports the safe use of LA-VC combinations in clinically stable hypertensive patients.

The 2019 AHA guidelines define hypertension as a sustained systolic blood pressure
(SBP) > 130 mmHg or diastolic blood pressure (DBP) > 80 mmHg across three separate
measurements spaced more than one week apart, or a single reading of SBP > 210 mmHg
or DBP > 120 mmHg [4]. As one of the leading global risk factors for mortality—associated
with stroke, myocardial infarction, and target-organ damage—HTA requires early identifi-
cation of individuals with potentially hazardous blood pressure elevations [3].

Dental procedures may elicit significant physiological stress capable of altering hemo-
dynamic parameters, particularly in hypertensive individuals. These alterations may arise
from nociceptive stimuli, anxiety, the pharmacodynamic effects of VAs, or the activation
of the sympathetic nervous system [5]. Given their reduced cardiovascular reserve and
autonomic reactivity, hypertensive patients may experience clinically relevant increases in
blood pressure or heart rate. Therefore, continuous and systematic hemodynamic monitor-
ing is essential to ensure timely detection of adverse responses and to optimize procedural
safety [6].

Antihypertensive drugs reduce blood pressure through diverse mechanisms, includ-
ing modulation of the renin—angiotensin system, autonomic blockade, vascular smooth
muscle relaxation, or diuresis. Major drug classes include beta-blockers, calcium chan-
nel blockers, angiotensin-converting enzyme inhibitors (ACEIs), angiotensin II receptor
blockers (ARBs), diuretics, and direct vasodilators. The selection of an antihypertensive
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regimen—or combination therapy—must consider prior therapeutic response, comorbid
conditions, potential pharmacological interactions, and patient-specific cardiovascular risk
profiles, while ensuring adequate efficacy, tolerability, and safety [7]. Recommendations
from the World Health Organization (WHO) and the International Society of Hypertension
emphasize individualized drug selection guided by comorbidity burden, side-effect profile,
cost, and quality-of-life impact [8].

The present study aims to evaluate the influence of VC-containing LA formulations on
multiple hemodynamic variables (diastolic blood pressure [DBP], systolic blood pressure
[SBP], heart rate [HR], oxygen saturation [SO,], and pulse rate [PR]) at several operative
time points in pharmacologically controlled hypertensive patients (cases) compared with
normotensive individuals (controls). Additionally, it seeks to determine whether hemody-
namic responses vary according to the specific antihypertensive drug class prescribed.

2. Materials and Methods
2.1. Study Design

A case—control study was conducted at Hospital Universitario Doctor Peset (Valencia,
Spain). Patient recruitment began in December 2018 and concluded in November 2022. The
study was approved by the local Research Ethics Committee (date 29 March 2018, code:
82/17) and was carried out in accordance with the ethical principles of the Declaration of
Helsinki on human medical research.

The sample consisted of 254 patients undergoing tooth extraction. Two main groups
were established based on their hypertension diagnosis: the control group (106 subjects,
41.7% normotensive) and the hypertension group (148 subjects, 58.3% hypertensive). The
sample included 134 men (52.8%) and 120 women (47.2%). Groups were also categorized
according to the antihypertensive medications prescribed, with emphasis on ACEIs and
beta-blockers. In total, eight antihypertensive regimens were identified—ARB, ACEI, BETA,
BETA + ACEI, BETA + diuretic, BETA + ARB + diuretic, ARB + diuretic, and ARB + calcium
antagonist + diuretic—prescribed by each patient’s cardiologist and included in the analysis.

The inclusion criteria were patients with stage I-II hypertension (case group) or
normotensive individuals (control group), aged > 18 years. Exclusion criteria included
allergy to articaine, blood pressure > 180/110 mmHg, history of cardiovascular disease
within the previous six months, current oncological treatment, kidney transplantation,
hyperthyroidism, pheochromocytoma, ASA classification > III, substance abuse (cocaine or
amphetamines), or insufficient cognitive capacity to complete the questionnaires or provide
informed consent.

2.2. Hemodynamic Parameters

Systolic blood pressure (SBP [mmHg]), diastolic blood pressure (DBP [mmHg]), and
heart rate (HR [bpm]) were recorded with an electronic sphygmomanometer (Omron M3,
Kyoto, Japan) on the left arm. Oxygen saturation (SO, [%]) and pulse rate (PR [bpm]) were
measured using the Fingerchip PulseFoxy PM-50® pulse oximeter (Shenzhen Mindray
Bio-Medical Electronics Co., Atlanta, GA, USA), with the probe placed on the patient’s left
index finger and ensuring the absence of nail polish.

The same investigator assessed each patient’s medical history, radiographic examina-
tion, and the tooth scheduled for extraction. SBP, DBP, HR, SpO,, and PR were recorded
at four timepoints: T1 (baseline, before surgery); T2 (5 min after administration of local
anesthesia with 4% articaine and epinephrine 1:200,000 as VC [Ultracain, Normon S.A.,
Madrid, Spain], using a block or infiltration technique according to the site, with a maxi-
mum of 2-3 cartridges); T3 (immediately after completion of the extraction); and T4 (one
week post-surgery, at the time of suture removal).
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The Modified CORAH/MDAS, Beck Anxiety Inventory (BAI), and Hamilton Anxiety
Rating Scale (HARS) were used in the present study as anxiety assessment instruments [9].
Although these scales are well established for evaluating different dimensions of anxiety
that may influence hemodynamic parameters—ranging from dental-specific anxiety to
general somatic and psychic symptoms—they were not the primary focus of this investiga-
tion No statistically significant differences were observed between anxiety levels and the
hemodynamic variables analyzed.

It was estimated that a minimum sample of 250 patients would be required for an F-test
using a general linear ANOVA model to achieve 80% statistical power to detect a small-
to-medium effect size (f = 0.15) in the mean value of a parameter between two groups
(normotensive controls vs. hypertensive cases), assuming a 95% confidence level.

2.3. Statistical Analysis

The Kolmogorov-Smirnov test was used to assess the normality of data distribution.
Given the large sample size, parametric analyses were applied (ANOVA, Student’s t-
test). A descriptive analysis of all variables was performed, including calculation of mean,
standard deviation (SD), minimum, maximum, and median values for continuous variables,
and absolute and relative frequencies for categorical variables.

Inferential analysis was performed using a nonparametric Brunner-Langer model for
longitudinal data to evaluate the effect of different antihypertensive drug combinations
on hemodynamic parameters and to determine whether any regimen achieved superior
hemodynamic control at specific timepoints. Student’s ¢-test for independent samples was
applied to compare means between categorical variables. Statistical significance was set at
p < 0.05, with a 95% confidence interval.

3. Results

A total of 254 patients underwent surgery (148 cases and 106 controls). In cases group,
35.1% of patients were taking beta-blockers, 23.6% were receiving calcium agonists, 29.7%
were treated with ACE inhibitors, 43.2% were taking diuretics, and 7.4% were receiving
vasodilators. The mean age was 58.3 &= 18.7 years (range: 14-93), and all patients were
Caucasian and resided in the same geographical area. The groups were considered homo-
geneous, given that antihypertensive drugs are typically prescribed from approximately
50 years of age. Furthermore, a slight male predominance was observed (52.8%), intro-
ducing a gender-related variable into the analysis; however, no statistically significant
differences were identified.

In the AHT group, all patients received some form of pharmacological treatment for
HTA, most commonly a combination of several drugs. This multiple drug use was a critical
factor in the comparative analysis between antihypertensive treatments. As an initial step,
the effect of the presence or absence of drug therapy, as well as different combinations of
antihypertensive drugs, was evaluated.

Regarding diuretic use (52.7% of patients), participants were categorized according
to whether they were receiving a single diuretic (49.3%) or a double diuretic regimen
(3.4%). The complexity arising from the concomitant use of multiple antihypertensive
agents necessitated the analysis of each drug type separately, both as a binary variable
(cases vs. controls) and according to drug class. Beta-blockers were the most frequently
prescribed medication, particularly among patients over 60 years of age (82%) and those
aged between 46 and 60 years (15%).

The combination of antihypertensive drugs was assessed using the Brunner-Langer
model to analyze the five hemodynamic parameters across eight different drug combina-
tions. This analysis revealed that none of the combinations demonstrated a superior or
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optimal effect on the control of hemodynamic variables; therefore, subsequent analyses
focused on the most commonly prescribed drugs. The most frequent regimens consisted of
two or three antihypertensive drugs (<3%), whereas only 2% of patients were receiving
a combination of four drugs.

Patients assigned to the different treatment groups showed significantly different SBP
values between cases and controls at T1, T2, T3, and T4 (p = 0.001), as illustrated in Figure 1
and Table 1; however, these differences were already evident at baseline. Despite the pres-
ence of a weak trend (p = 0.094), SBP did not vary significantly throughout the intervention
when comparing its evolution across T1, T2, T3, and T4 within each group. Furthermore,
this finding was consistent across all treatment groups (type of antihypertensive drug,
p = 0.818), indicating that the specific pharmacological regimen did not result in differential
changes in the evolution of hemodynamic parameters. Overall, SBP remained stable during
the intervention and was comparable to preoperative baseline values.
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Figure 1. Evolution of systolic blood pressure and oxygen saturation between cases and controls
being hemodynamic variables that showed statistically significant differences.
Table 1. Comparison of the mean values of hemodynamic variables between cases and controls across
the different time points analyzed.
Variable Group T1 T2 T3 T4
Case 139.5 (135.4; 143.5) 140.1 (136.4; 143.9) 137 (133; 141) 133.4 (128.9; 137.8)
SBP Control 125.9 (119.3; 132.6) 128.1 (123.9; 132.3) 128 (123.7; 132.3) 121.9 (119; 124.9)
p-value 0.001 * 0.001 * 0.001 * 0.001 *
Case 82.21 (79.7; 84.6) 81.54 (79.1; 83.9) 82.89 (80.1; 85.6) 80 (77.3; 82.7)
DBP Control 82.9 (80.2; 85.7) 80.9 (78.5; 83.4) 83.9 (81.7; 86.2) 80.1 (78.4; 81.7)
p-value 0.194 0.061 0.182 0.151
Case 94.4 (93.9;94.8) 93.8 (93.3;94.4) 93.6 (93.1; 94.2) 93.9 (92; 95.8)
SO, Control 95.3 (93.9; 96.8) 94.5 (92.7; 96.7) 94.8 (92.8; 96.7) 95.9 (94.3; 97.4)
p-value 0.001 * 0.002 * 0.001 * 0.041 *
Case 77.7 (75; 80.3) 78.6 (75.9; 81.3) 77.3 (74.5; 80.0) 75.6 (72.8; 78.5)
PR Control 79.8 (76.6; 83) 81.3 (77.9; 84.7) 78.5 (74.9; 82.1) 78.1 (74.9; 81.2)
p-value 0.115 0.038 * 0.098 0.125
Case 77.72 (75; 80.3) 78 (75.98; 81.3) 77.3 (74.5; 80.2) 75.6 (72.8; 78.5)
HR Control 79.8 (76.6; 83) 81.3 (77.9; 84.7) 78.5 (74.9; 82.1) 78.1(74.9; 81.2)
p-value 0.032 * 0.010 * 0.256 0.235

Mean values and their corresponding confidence intervals are presented. p values were obtained using Student’s
t-test. T1, blood pressure measurement before surgery; T2, blood pressure measurement 5 min after administration
of 4% articaine with epinephrine (maximum of 2-3 cartridges); T3, blood pressure measurement at the end of
tooth extraction; T4, blood pressure measurement one week after surgery. DBP, diastolic blood pressure [mmHg],
HR, heart rate [bpm], PR, pulse rate [bpm], SBP, systolic blood pressure [mmHg], SO,, oxygen saturation [%].
* p <0.005 indicates statistically significant differences between groups.
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Regarding the evolution of SBP with the different antihypertensive drug combination,
no changes were recorded during the study interval (p = 0.454) in any of the 8 combination
groups; the type of medication did not result in significantly different DBP values (p = 0.307).
The patients treated with ARA II agents alone, ACEIs alone, ARA II agents with diuretics,
or calcium antagonists with ARA II and diuretics tended to experience a change (increase
or decrease) in PR after injection, followed by a return to baseline values.

3.1. SBP and DBP Parameters

The comparison of hemodynamics parameters showed that SBP increased slightly at T2
in the AHT group, and proved more stable in the control group, without clinical relevance
(Figure 1). SBP showed significant differences between hypertensive and normotensive
patients at all times measured (Figure 1 and Table 1). Beta-blockers, use was associated
with a decrease in SBP was observed throughout the intervention, falling markedly in
T3, with a very different pattern in T2-T3 (p = 0.096). Taking ACEIS or BETA did not
show significant differences within the case group in the SBP means or at the different
measurement times. In the case of calcium antagonists, ACEIs and diuretics, the SBP values
were seen to decrease during the intervention, while higher pressures were recorded with
similar values at T2 and T3, followed by a decrease at T4. The administration of more than
two cartridges was seen to increase SBP between cases and controls.

DBP remained stable with beta-blockers, calcium channel blockers, ACE inhibitors,
diuretics, and vasodilators, whereas treatment with ARBs was associated with a decrease
in DBP between T1 and T3. However, patients receiving ARBs had higher DBP values
(p: 0.048), related to the injection of more than two carpels. DBP values were lower in
older individuals, over 68 years of age. The exception was hypertensive patients treated
with ARBs, in whom blood pressure decreased, but without clinical implications. When
comparing the average DBP values between cases and controls, there were significant
differences in the T2 measurement (Figure 2 and Table 1).
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Figure 2. Evolution of hemodynamic variables that did not show statistically significant differences
between cases and controls (DBP, diastolic blood pressure, PR, pulse rate and HR, heart rate).

3.2. 50,

Pulse oximetry revealed a progressive decrease in SO, from T1 to T3, with an increase
in T4 in both groups and higher SO, values in the controls (Figure 1). In the presence of
gastrointestinal disorders, the decrease in SO, between T1 and T2 was less pronounced
(Figure 1 and Table 1). SO, levels were very similar during the intervention in all anti-
hypertensive drug groups. Likewise, regarding the evolution of SO, with the different
antihypertensive drug combinations, no changes were recorded during the study period
(p = 0.303) in any of the 8 combination groups; the type of medication did not result in
significantly different SO, values (p = 0.864). There were significant differences at all mea-
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surement times between cases and controls and between T1 and T4 of cases with AICES vs.

BETA (Table 2).

Table 2. Comparison of the mean values of hemodynamic variables between patients receiving
ACEIS and BETA across the different time points analyzed.

Variables Group T1 T2 T3 T4
ACEIS 140.2 (122.2;158.2)  137.6 (122.7;152.5)  142.4 (131.5;153.3)  142.4 (131.5; 153.3)
SBP BETA 140.2 (122.2;158.2)  140.5(133.1;147.9)  142.4 (131.5;153.3)  130.1 (123.6; 136.5)
p-value 0.380 0.176 0.070 0.432
ACEIS 75.5 (66.2; 84.8) 79.2 (74.5; 83.9) 79.3 (70.7; 87.9) 79.3 (70.7; 87.9)
DBP BETA 79.2 (74.5; 83.9) 79.2 (74.5; 83.9) 79.3 (70.7; 87.9) 79.3 (70.7; 87.9)
p-value 0.206 0.048 * 0.396 0.220
ACEIS 93.91 (92.3; 95.5) 93.91 (92.5; 95.3) 93.45 (91.9; 94.9) 94.16 (92.9; 95.4)
SO, BETA 95.24 (94.5; 95.9) 94.52 (93.6; 95.3) 94.16 (92.9; 95.4) 95.84 (94.9; 96.7)
p-value 0.032* 0.097 0.209 0.012 *
ACEIS 82.27 (70.9; 93.5) 81.27 (70.0; 92.4) 76.73 (65.8; 87.5) 81.36 (71.5; 91.1)
PR BETA 74.24 (68.9; 79.5) 75.20 (70.4; 79.9) 73.40 (69.6; 77.1) 75.20 (70.4; 79.9)
p-value 0.100 0.141 0.113 0.053
ACEIS 79.8 (68.3; 91.2) 79.0 (68.1; 90.0) 76.2 (64.7; 87.8) 80.0 (70.1; 90.0)
HR BETA 74.6 (69.3;79.8) 79.0 (68.1; 90.0) 76.0 (71.7; 80.2) 73.8 (69.2;78.3)
p-value 0.086 0.095 0.217 0.053

Mean values and their corresponding confidence intervals are presented. p values were obtained using Student’s
t-test. ACEIs, angiotensin-converting enzyme inhibitors; BETA, beta-blockers; DBP, diastolic blood pressure; HR,
heart rate; SBP, systolic blood pressure; SO,, oxygen saturation; PR, pulse rate. T1, blood pressure measurement
before surgery; T2, blood pressure measurement 5 min after administration of 4% articaine with epinephrine
(maximum of 2-3 cartridges); T3, blood pressure measurement at the end of tooth extraction; T4, blood pressure
measurement one week after surgery. * p < 0.005 indicates statistically significant differences between groups.

3.3. PR

Patients receiving beta-blockers alone showed a gradual decrease in PR, as did those
receiving beta-blockers combined with diuretics, although to a lesser extent. In contrast, pa-
tients receiving beta-blockers with ACE inhibitors or beta-blockers with ARBs and diuretics
showed a slight upward trend in PR. In turn, PR gradually decreased during treatment,
with a pattern similar to that observed in the control group, with no significant differences
within the groups, but differences between cases and controls (Table 1). An increase in
PR was observed after the injection and a subsequent decrease (T3 and T4) to values even
lower than those recorded at baseline. Statistically significant differences were only found
at T2 between cases and controls (Table 1).

3.4. HR

Regarding HR, the control group reached a peak at T2, followed by a gradual decline,
while hypertensive patients experienced virtually no changes (Table 1). It was observed
that the local anesthetic with 4% articaine and 1:200,000 epinephrine CV for tooth extraction
in patients with controlled hypertension may induce a slight increase in HR, although this
increase is not clinically relevant. With the use of a single antihypertensive drug (calcium
channel blockers, ACE inhibitors, ARBs, or diuretics), an increase in HR was observed
up to T2, followed by a gradual decline (p: 0.003; 0.099; 0.004; 0.004; 0.011, respectively)
(Table 2), presenting a pattern identical to that observed in the control group. The use of
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vasodilators was associated with a decrease in HR in all cases. A statistically significant
difference was found at T1 and T2 between cases and controls (Table 1).

In all the antihypertensive drug groups, the presence of endocrine disease was associ-
ated with an increased in HR, and this effect was at baseline before surgery and 5 min after
the injection of the local anesthetic with vasodilators use during the intervention (Figure 2
and Table 1). Lastly, and in line with findings described above, the evolution of HR with the
different antihypertensive drug combination showed no changes during the study interval
(p = 0.225) in any of the 8 combination groups considered.

4. Discussion

The results of the present study showed that the local anesthetic in the form of 4%
articaine with epinephrine 1:200,000 as VC used for dental extraction in patients with
controlled arterial hypertensive can induce a slight increase in HR, as also reported by
other authors [7-9], while a reactive increase in HR was observed in the control group
after injection of the anesthetic with VC, followed by normalization upon completion
of dental extraction. The observed stability in the hypertensive group is attributable to
antihypertensive drugs, through inhibition of the effects of angiotensin, with readjustment
of the baroreflex function in response to changes in arterial wall pressure and an increase
in parasympathetic activity [10-13]. This is consistent with the findings of studies involv-
ing the use of ACEIs or ARA II agents [14]. Other studies have reported that HR and
cortisol concentration show no significant differences between hypertensive patients and
individual [15].

SBP was slightly elevated in the hypertensive group compared to controls after LA
injection, and decreased minimally at the end of tooth extraction, in coincidence with the
findings of other authors [16], while in the control group SBP was found to be more stable,
as observed in previous studies [17,18]. DBP increased slightly throughout the intervention
in both groups. The only patients in whom DBP decreased from T1 to T3 were those
receiving ARA II drugs, with the administration of one or two cartridges.

This could be associated with simple dental extractions, because single-rooted teeth or
teeth with mobility were involved in these cases, while in more complex extractions (e.g.,
molars), which require more LA, an increase in DBP was observed when the number of
cartridges increased from two to three, resulting in higher DBP values from the beginning
of dental treatment to the end of dental extraction.

This decrease in DBP in patients receiving ARA II drugs-observed with the minimum
amount of LA with VC could be due to a mechanism of action involved, since they exert
a competitive and selective blockade of the AT1 receptors, which do not modify the
vasoconstriction produced by vasopressin, nor the vasodilatation produced by bradykinin,
as occurs with the use of ACEIs.

Angiotensin II receptor antagonists act directly upon the kidney, inducing afferent
arteriole vasodilatation does not modify the glomerular filtration rate. They also normalize
noradrenergic tone, an effect that can be accompanied by circulating catecholamine levels
decrease [19].

In turn, we found that SO, decreased throughout dental extraction overall. This
decrease was more evident in individuals with previous respiratory disease, as reported
in other studies [17,20]. This phenomenon may be associated with a certain degree of
hypoventilation caused by the semi-supine position of the patient and by air subtraction
produced by powerful aspiration.

On the other hand, patients with hypertension showed no changes in SO, with the
use of beta-blockers or vasodilators, and SO, remained stable throughout treatment.
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However, certain changes were observed depending on the combination of antihyper-
tensive drugs. Thus, patients receiving ARA II agents with diuretics, or calcium antagonists
combined with ARA II agents and diuretics, experienced an increase in PR after the injection
of LA with CV, followed by rapid recovery and stabilization at baseline values. Patients
receiving beta-blockers with ACEIs or beta-blockers with ARA II agents and diuretics
tended to show an increase in PR, whereas patients treated with beta-blockers alone tended
to present lower PR levels.

According to Agani et al. [15], changes observed in patients during tooth extraction
procedures may be attributed to procedural stress. In their study, a significant increase in
systolic and diastolic blood pressure was observed in both hypertensive and normotensive
patients, regardless of the type of anesthesia used, with or without vasoconstrictor, during
tooth extraction. Particular emphasis was placed on hypertensive patients, in whom
these changes were more pronounced. Regarding cortisol levels and HR, our results
indicate no statistically significant differences between groups, in agreement with previous
findings [15-18].

Regarding the limitations of this study, it is worth highlighting the wide variety of
drugs prescribed for the treatment of high blood pressure, as well as the combinations
of these drugs, which makes it difficult to unify results. However, to address this bias,
cases and controls were compared and homogeneous groups were created, generating
an analysis of relative effects. Furthermore, a comprehensive clinical history was taken,
and vital signs were accurately monitored, facilitating patient follow-up.

Another relevant factor is the type of tooth extracted during dental exodontia, which
may be associated with different postoperative complications and increased surgical du-
ration; however, to minimize these variations, only one simple dental extraction without
surgical procedures were included, all of which were completed within a single appoint-
ment lasting no more than one hour.

From a clinical perspective, the use of up to two cartridges of local anesthetic con-
taining epinephrine appears to be safe in patients with controlled hypertension. Although
transient fluctuations in hemodynamic parameters were observed—particularly in systolic
blood pressure and oxygen saturation—these changes were not clinically significant in the
study population. These findings highlight the importance of continuous monitoring of
patients before, during, and after dental extractions to ensure safe and effective clinical
management [21-23].

Management should be individualized in patients receiving combinations of more than
two medications or those with polypharmacy for other medical conditions, particularly
when medications that may affect hemodynamic variables are involved (e.g., diuretics,
sedatives, antiarrhythmics, hypnotics) [22-25].

5. Conclusions

The hemodynamic parameters SBP, DBP, and SO, showed non-significant changes
throughout the dental extraction procedure in patients receiving antihypertensive drugs.
In addition, and depending on the level of patient anxiety, changes in hemodynamic
parameters may be masked during the extraction, so the dentist should record the pre-
treatment values and ensure correct management of the hypertensive patient during the
treatment and in terms of the use of AL with VC up to a maximum of three cartridges
with controlled arterial hypertension. Studies with a randomized controlled design are
necessary to further investigate this topic.
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ACEIs Angiotensin-converting enzyme inhibitors

ARAIl  The most common agiotensin-converting enzyme inhibitors
DBP Diastolic blood pressure

LA Local anesthesia

HR Heart rate

SBP Systolic blood pressure

50O, Oxygen saturation
VAs Vasoconstrictors
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