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ABSTRACT

The aim of this study was to emphasize the importance of monitoring vital signs, especially blood pressure, during dental care. Through
a narrative review, the changes in blood pressure that may occur during outpatient procedures and the measures to be taken were
discussed. The available literature was consulted in databases (PubMed, Scielo, Web of Science and Google Scholar), complemented
by the analysis of the bibliographic references included and updated until April 2021. The keywords were used: “Anamnesis”,
“Arterial Pressure”, “Arterial Hypertension”, “Hypertensive Crisis”, “Risk factors”, “Stroke”, “Subclavian Theft Syndrome” and
" Atherosclerosis”. It was concluded that care should be applied to all patients, but mainly to those over 50, hypertensive or not, with
hypercholesterolemia, diabetes, anxious and fearful. All vital signs must be monitored, including the pain score. The situations of
anxiety, pain and fear are triggers for changes in blood pressure even in normotensive patients as in controlled hypertensive patients.
The blood pressure measurement, in the first consultation, must be performed in both arms and repeated annually or whenever there
is a change in the patient’s health status. In all other consultations, blood pressure control, as well as the assessment of all vital signs,
must be performed before, during, after the procedure and before discharge. In the face of any major change, it is necessary to assess
the risk/benefit ratio of the continuity of the procedure, so that risks to patients are avoided or minimized, as well as for the necessary
referrals to be made.

Indexing terms: Arterial pressure. Hypertension. Risk factors.

RESUMO

O objetivo deste trabalho foi enfatizar a importancia da monitorizacdo dos sinais vitais, particularmente da presséo arterial durante o
atendimento odontolégico. Por meio de uma revisdo narrativa foram discutidas as alteracdes pressoricas que podem ocorrer durante

vyvVvyYVyy

" Universidade Estadual de Campinas — UNICAMP, Faculdade de Odontologia de Piracicaba, Departamento de Biociéncia. Av. Limeira, 901,
Areido, 13414-903, Piracicaba, SP, Brasil. Correspondence to: MC PEDRAZINI. E-mail: <mcpequipe@gmail.com>.

2 Hospital dos Fornecedores de Cana de Piracicaba — HFCP, Departamento de Cardiologia/ Ecografia. Piracicaba, SP, Brasil.

3 Centro Estadual de Educacdo Tecnoldgica Paula Souza. Piracicaba, SP, Brasil.

vyvVvyYVyy

How to cite this article

Pedrazini MC, Odone LFG, Groppo MF, Groppo FC. Important blood pressure changes in clinical practice: narrative literature review. RGO,
Rev Gauch Odontol. 2022;70:€20220001. http://dx.doi.org/10.1590/1981-863720220001202 10054

RGO, Rev Galch Odontol. 2022;70:e20220001 1


https://orcid.org/0000-0002-8955-8363
https://orcid.org/0000-0002-8513-773X
https://orcid.org/0000-0002-7649-6626
https://orcid.org/0000-0002-9434-9048

MC PEDRAZINI et al.

procedimentos ambulatoriais e as medidas a serem tomadas. A literatura disponivel foi consultada em bancos de dados (PubMed,
Scielo, Web of Science e Google Scholar), complementada analisando as referéncias bibliogréficas incluidas e atualizada até Abril de
2021. Foram usadas as palavras-chave: Anamnese, Pressao Arterial, Hipertensao Arterial, Crise Hipertensiva, Fatores de Risco, Acidente
Vascular Cerebral, Sindrome do Roubo da Subclévia e Aterosclerose. Foi concluido que os cuidados devem ser aplicados em todos
os pacientes mas em especial naqueles com idades superiores a 50 anos, hipertensos ou ndo, com hipercolesterolemia, diabetes,
ansiosos e medrosos. Todos os sinais vitais devem ser monitorados, dentre eles, o score de dor. As situacées de ansiedade, dor e medo
sdo gatilhos para alteracoes presséricas tanto em pacientes normotensos como nos hipertensos controlados. A afericdo da pressao
arterial, ja na primeira consulta, deve ser realizada em ambos os bracos e repetida anualmente ou sempre que houver modificacdo
no quadro de saude do paciente. Em todas as demais consultas, o controle pressérico como também a avaliacdo de todos os sinais
vitais, deve ser no pré-, trans-, pos-procedimento e antes da alta. Diante de qualquer alteracdo importante, a relacao risco/beneficio
da continuidade do procedimento precisa ser avaliada, para que seja evitado ou minimizado os riscos aos pacientes bem como para
realizar os encaminhamentos necessarios.

Termos de indexagao: Pressao arterial. Hipertenséo. Fatores de risco.

INTRODUCTION

With the growth in life expectancy worldwide, the presence of elderly people with associated comorbidities has
been increasing in medical and dental offices. Especially in Dentistry, associated comorbidities must be observed with
caution. The vast majority of dental procedures involve local anesthesia, anxiety and fear of treatment, factors that can
decompensated the patient who is awake in an outpatient care, often without any sedation. Candidate patients for oral
rehabilitation, involving invasive surgical procedures such as grafting and installation of osseointegrated implants, usually
have ages over 50 years and comorbidities such as diabetes, heart disease, cholesterol alteration, atherosclerosis and
especially systemic arterial hypertension (SAH).

The SAH is characterized by constant systolic and diastolic pressure values, at several times during wakefulness,
> 140x90 mmHg [1,2].

In a survey carried out in Brazilian capitals among people over 18 years of age, SAH was more common in
women, increasing the proportion with increasing age. To the 65 years old, about 61% of the population already had
SAH [3].

With advanced age and arterial aging, atheromatous plaques and calcifications adhere to the arterial walls,
decreasing their lumen. The reduction of collagen and elastin, mainly in the walls of the aorta, impair the compensatory
elasticity when a different pressure condition, called isolated systolic hypertension (ISH), sets in [2]. Another important
manifestation that affects poorly controlled hypertensive patients and even some normotensive ones, is the hypertensive
crisis (HC), which can occur during outpatient procedures. Given this information, the importance of blood pressure
control, in all procedures and in more than one moment, must be observed in many patients [4].

For smokers, diabetics, hypertensive patients or those over 50 years of age, it is indicated that, in the first
appointment and every 12 months, blood pressure (BP) must be measured in both arms and, in the face of important
pressure differences, the patient should be referred to a doctor for investigation [5].

The Brazilian Society of Cardiology recommends that BP should be checked in every health assessment, by
doctors of different specialties and other health professionals, all properly trained [2].

Dental surgeons, as well as other health professionals, intervene in patients on an outpatient procedures,
applying drugs and local anesthetics, generating anxiety and fear. The aim of this study is to emphasize the importance
of monitoring vital signs, particularly blood pressure, during these visits and in the face of any changes, making the most
assertive decisions, as well as making the necessary referrals.

METHODS

This narrative review included searches in the PubMed, Web of Science, Scielo and Google Scholar databases
using the keywords “Anamnesis”, “Arterial Pressure”, “Arterial Hypertension”, “Hypertensive Crisis”, “Risk Factors”, ”
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Stroke “, “Subclavian Theft Syndrome” and “Atherosclerosis”. The electronic search was complemented by the manual
search of reference lists of the included articles. The survey was updated in April 2021.

DISCUSSION

Systemic arterial hypertension

Several guidelines can be followed on when to start treating hypertensive patients. The last american guideline of
2017, considers a normotensive patient when BP values are <120x80 mmHg. Therapeutic measures should be evaluated
when the values are constant >130x80 mmHg being considered stage | of hypertension up to values of 139x89 mmHg
[6] (table 1). However, for european society in its last guideline of 2018, a patient will be normotensive when BP is
<139x89 mmHg. In the european guideline, stage | of hypertension occurs when BP is at constant levels between 140x90
and 159x99 mmHg, this guideline being less conservative [1] (table 2).

Table 1. Categories of BP in adults.

BP Category SBP DBP
Normal <120 mm Hg and <80 mm Hg
Elevated 120-129 mm Hg and <80 mm Hg
Hypertension
Stage 1 130-139 mm Hg or 80-89 mm Hg
Stage 2 2140 mm Hg or 290 mm Hg

“Individuals with SBP and DBP in 2 categories should be
designated to the higher BP category.

BP indicates blood pressure (based on an average of =2
careful readings obtained on =2 occasions, as detailed in
Section 4); DBP, diastolic blood pressure; and SBP systolic
blood pressure.

Source: Whelton et al. [6].
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Table 2. Classification of office blood pressurea and definitions of hypertension grade®.

Category Systolic (mmHg) Diastolic (mmHg)
Optimal <120 and <80

Normal 120-129 and/or 80-84

High normal 130-139 and/or 85-89

Grade 1 hypertension 140-159 and/or  90-99

Grade 2 hypertension 160-179 and/or  100-109

Grade 3 hypertension 2180 and/or 2110

Isolated systolic hypertensionb =140 and <90

BP =blood pressure; SBP = systolic blood pressure.

a BP category is defined according to seated clinic BP and by the highest level of BP, whether systolic or diastolic.
b Isolated systolic hypertension is graded 1, 2, or 3 according to SBP values in the ranges indicated.

The same classification is used for all ages from 16 years.

Source: Williams et al. [1].

The Department of Arterial Hypertension of the Brazilian Society of Cardiology (DHA-SBC) reevaluated the
71 guideline, of 2016, in which normotensive patients would only be patients with values <120x80 mmHg [7]. In an
addendum published in 2020, the reference for normotensive individuals became BP values <129x84 mmHg. Between
130x85 and 139x89 mmHg, the patient would be pre-hypertensive and should be monitored and lifestyle changes
instituted. Stage | of SAH, when values were constant between 140x90 and 159x99 mmHg, as well as in the european
guideline [2] (table 3).

Table 3. Blood pressure classification according to the measurement in 18-year-old.

Chart 3.4 - Classification of blood pressure from in-office measurement, ages 18 and up.

Classification* SBP (mm Hg) DBP (mm Hg)
Optimum BP <120 and <80
Normal BP 120-129 andlor B0-84
Prehypertension 130-139 andlor 85-89
Stage 1 HT 140-159 andior 90-99
Stage 2 HT 160-179 andlor 100-109
Stage I HT =180 andlor 2110

BP: blood pressure; DBP: diasfolic blood pressure; HT: hypertension: SBP: systolic blood pressure. * Classification follows office BP and the highest BP level either
systolic or diastolic. ** Isolafed sysfolic HT, characlenzed by SBF = 140 mm Hg and DBP < 90 mm Hg. is classified as 1, 2 or 3, according fo SBP values at the
infervals indicaled. ™" Isolafed diasfolic HT, characlerized by SBP < 140 mm Hg and DBP = 90 mm Mg. is dassified as 1, 2 or 3, according fo SBP values al the
infervals indicated.

Source: Barroso et al. [2].
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The therapeutic approach to SAH is based on medicated and non-medicated treatments. Attention to hypertensive
patients is important and must be done jointly involving family members, caregivers and health professionals. Actions
implemented jointly have a positive impact on treatment adherence. Everyone involved has the role of educators and
takes the lead in promoting health and preventing risks and diseases. The incentive should be given both in relation to
adherence to drug treatment, as well as in encouraging changes in lifestyle [8].

Currently, another extremely important factor is related to the SARS-CoV-2 pandemic. Patients with SAH need to
be extra careful. Health professionals as well as the family members, must be aware. These patients are considered to be
at high risk if they contract the virus. The SARS-CoV-2 pandemic is characterized by the overproduction of inflammatory
cytokines (IL-6 and TNF-a) leading to systemic inflammation and the multiple organ dysfunction syndrome affecting
acutely the cardiovascular system. The SAH is the most prevalent comorbidity (56%) among patients with COVID19 who
need hospitalization [9].

In this context, hypertensive patients should avoid exposure to the virus, should not self-medicate, and medical
care should be prompt, if they have symptoms of this viral infection [10].

Effect of the white coat, white coat hypertension, masked hypertension and sustained hypertension

The effect of the white coat (WCE) can affect both, normotensive and controlled hypertensive patients, being
defined as a BP difference between the measurements obtained in the office and outside. Based on studies of HBPM
(home blood pressure monitoring), differences > 15mmHg in systolic pressure (SBP) and / or > 9mmHg diastolic pressure
(DBP) in the office, indicate WCE. This situation does not change the diagnosis, that should be based on the HBPM.
When distrusting WCE, the patient should be better evaluated to identify the risk for relevant differences in BP, inside
and outside the office, contributing to better therapeutic management. Several pressure phenotypes may be present in
patients. True normotension is when BP measurements in the office and outside are “normal”. Sustained hypertension
(SH) occurs when both, systolic and diastolic pressure, are high inside and outside the office. White coat hypertension
(WCH) is due to WCE, while at masked hypertension (MH) is normal in the office and elevated outside [2].

Blood pressure control in dental treatment

An alert should be given to oral health professionals during their training about the correct and constant
measurement of pressure values in their care. Dentistry is associated with anxiety, fear, stress and pain, and these factors
are triggers for high BP, in hypertensive and normotensive patients [11].

Stress is the physiological response to situations that the central nervous system understands as aggression, as
is the case with dental treatment. During stress, cortisol is released, systolic BP increases with consequent hemodynamic/
cardiovascular reactions [12]. There may also be a 40-fold increased in the concentration of endogenous adrenaline,
significantly increasing the basal levels of this hormone [13].

Usually, changes in physiological responses in the dental clinic, are not associated with the use of vasoconstrictors
present in local anesthetics, but with fear and anxiety. Fear can be assessed by observing variations in BP and heart rate
as soon as the patient arrives at the dental office [11]. The stress level is linked to the negative psychological perception
of the treatment and not due to the difficulty involved in it [14].

Several cases of lipothymia, syncope, shock and even death have been reported during short dental procedures.
Monitoring vital signs even during simple procedures, both in healthy patients but especially in those with systematic
commitment, will assist professionals in preventing acute medical emergencies and in deciding on their resolution [15].

Measuring BP is a mandatory conduct for every health professional [2] who must be attentive to possible pressure
changes before, during, at the end of the service and in the patient’s discharge, aiming at the prevention of risks [4].
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For outpatient care, such as elective dental procedures, the ideal blood pressure values for the start of the
procedure should be <140x90 mmHg [13], and should be measured again during the clinical procedure, particularly in
those patients with poor blood pressure control, as there are no guarantees that BP will remain at the initial levels, even
in normotensive individuals [4].

Elective procedures but few invasive, such as small periodontal scaling, re-opening of implants, restorative
dentistry and small tissue manipulations, can be performed with values of up to 160x100 mmHg as long as the patient
is asymptomatic. In these cases in addition to the cardiologist's approval, which is mandatory, are recommended [13]:

1. short sessions

2. mild sedation with benzodiazepines or nitrous oxide / oxygen

3. promote aspiration before the injection of local anesthetic, thus avoiding intravascular injection
4. avoid bolus injection

5. use limited volumes of anesthetic solution and with the lowest possible concentrations of epinephrine
(1:100,000 or 1:200,000)

In dental emergencies, in which pain may be the cause of increased BP, clinical intervention is necessary but BP
must be at levels bordering 180x110 mmHg. The sessions should be quick and focused only on pain relief. In such cases,
it is important to opt for minimal preoperative sedation and an anesthetic solution based on prilocaine with felipressin at
0.03 IU/ml (limit of 2-3 cartridges). As far as possible, the monitoring of vital signs should be continuous and the practice
of iatrosedation should be maintained. If the values are greater than 180x110 mmHg, the urgency must be met in a
hospital environment. Elective care of any kind is not recommended with these levels [ 13].

The maximum anesthetic dose calculation are made according to the anesthetic salt and the patient’s body
weight. However, in those who are undergoing treatment for hypertension and who are not yet effectively controlled,
these calculations should be reevaluated. In these cases, the anesthetic dose should not be based only on the anesthetic
salt (ex: lidocaine — 4.4mg / kg, at the limit of 300mg per session), but also on the vasoconstrictor. For epinephrine, the
maximum dose recommended by the FDA (Food and Drug Administration) for hypertensive patients is 0.04 mg (or 40
ug) per session, which means that for a solution with epinephrine in a concentration of 1:100,000 (18 ug), the maximum
volume would be two anesthetic cartridges and for the concentration of 1:200,000 (9 pg), the limit would be four
cartridges [16].

Many doctors are unaware that the anesthetic cartridge used in dentistry are 1.8 ml and contain small amounts
of vasoconstrictor, usually 1:100,000 or 1:200,000 epinephrine, or 1:50,000 norepinephrine (36 ug/ cartridge). This lack
of knowledge leads these professionals, mainly cardiologists, to contraindicate anesthetics with vasoconstrictors, guiding
the use of local anesthetics without vasoconstrictors. They are also unaware that there are other vasoconstrictors besides
those mentioned, such as felipressin (in Brazil, only in the concentration of 0.03 IU/mL), corbadrine at 1:20,000 and
phenylephrine at 1:2,500 [13].

This contraindication may result from the use of much higher concentrations of epinephrine by doctors. In fact,
and in emergencies (acute asthma attack, anaphylactic shock and cardiac arrest), these professionals use an epinephrine
ampoule with 1 mg/ mL, that is, 1:1,000. The dose of epinephrine recommended by the FDA during anaphylactic shock
in adults and children over 30 kg is 0.3 mg (300 pg) at 0.5 mg (500 ug) by application. In that case, these doses can be
repeated, if necessary, after 5 to 10 minutes. In pediatric, elderly or extremely thin patients, the total dose is 0.01 mg/kg, with a
limit of 0.3 mg subcutaneously or intramuscularly (IM). Venous infusion is indicated in patients with arterial hypotension,
signs of shock or in those who do not respond to IM administration of epinephrine and volume replacement. The dose is
0.05 mcg/kg/min to 2 mcg/kg/min, titrated to achieve the desired mean arterial pressure [17,18].

These doses are not used to establish the dosage limit for local anesthetics with vasoconstrictors in dental
patients [4].
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As the dental surgeon works on an outpatient basis, with the patient most of the time awake and completely
lucid, the stress situation added to the pain caused by the inefficiency of the anesthetic without vasoconstrictor, can cause
a increased by 40-fold endogenous adrenaline discharge. Adrenergic levels can reach 280 pg/min and this is much more
harmful than the use of anesthetic cartridge with only 18 pg of vasoconstrictor [13].

Correct BP measurement

During BP measurement, the surgeon must observe some precautions. The patient must remain at rest for at
least 5 minutes before the measurement, must not have exercised or eaten in the last hour and must not have had coffee
or alcohol in the last 30 minutes, as these factors are known to increase BP. The patient should sit with his legs parallel to
each other. The feet, back and arms must be supported and there should be no conversation during the measurement.
The measured arm should be slightly stretched, between 450 and 900 in relation to the long axis of the body and
supported with the palm facing upwards. The measurement must be carried out at least 3 times for conference with
intervals of 1 to 3 minutes between them. Measuring devices must be calibrated regularly, the sphygmomanometer cuff
must be of an appropriate size for each patient’s arm thickness and age, always positioned 2 to 3 cm above the cubital
fossa centered on the brachial artery. The diaphragm of the stethoscope must rest on the brachial artery in the cubital
fossa below the cuff, never under it [7].

It is important to note that the BP measurement can be influenced by the type of equipment used. Although
the mercury column sphygmomanometer is considered the gold standard for indirect BP measurement, there are
recommendations on its removal due to the potential for environmental contamination. As the auscultatory technique
remains the reference for indirect measurement, aneroid sphygmomanometers can be chosen. Digital oscillometric
dispositives, of wrist or arm, can also be used. The American Heart Association considers that is possible to perform
measurements on the forearm, however, points out that they are not applied due to the possibility of obtaining high, false
values, characterizing non-true hypertension. The measurement on the wrist may overestimate the measurements due
to the differences between the diameters of the brachial and radial arteries, which is thinner [19]. Whatever the choice
of equipment by the professional, it is necessary to consider the need for periodic calibration. Whenever possible, it is
recommended to use the same equipment on the same patient to control different values.

Smoking patients, frequent users of caffeine, patients being treated with various types of medication, particularly
prolonged use of non-steroidal anti-inflammatory drugs (NSAIDs), may have their BP altered and should not be immediately
classified as hypertensive [4].

Caffeine can increase blood pressure acutely for more than three hours but regular consumption in low doses
leads to tolerance. Smoking has considerable potential to cause harm, accelerating atherothrombotic processes with
temporary BP elevation. Tobacco use can raise BP around 5 to 10 mmHg, on average [2].

The NSAIDs are inhibitors of cyclooxygenase responsible for the synthesis of prostaglandins (PG) that act in
the renal parenchyma maintaining renal perfusion, volume regulation, sodium and water excretion. Among the PGs is
prostacyclin, which secreted by endothelial cells, is responsible for relaxing smooth muscles with a vasodilatory effect.
The chronic use of NSAIDs impaired both renal function and the vasodilator effect, increasing BP. In addition, there is a
probable interference of NSAIDs with antihypertensive drugs due to antagonistic effects [20].

In the elderly, diabetics, dysautonomics or in those using antihypertensive drugs, BP should also be measured
while standing. The measurement must be after 1 minute standing and 3 minutes (still). Orthostatic hypotension is
defined as a reduction in SBP > 20 mmHg or DBP > 10 mmHg within the 3rd minute and is associated with an increased
risk of mortality and cardiovascular events [2].

It is important to guide the emptying of the bladder before measuring BP, in addition to keeping the patient
comfortable in relation to the ambient temperature[4]. The urine accumulated for 3 hours, counted since the last urination,
influences the diastolic BP in increments of 10 mmHg and systolic pressure in more than 7 mmHg [21].
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The very low ambient temperature can activate the sympathetic system by increasing the BP, keeping it higher
for a longer period [22]. There are reports of increases of 10 to 30 mmHg after exposure to cold and in some cases up to
60 mmHg [23]. In the face of these changes, comfort and control measures must be taken, such as warming the patient
to reduce cardiac stress [24].

Some digital devices indicate positioning on the left arm, but there is no universally accepted indication of the
best arm to use. It would be extremely prudent that, in a first assessment, the PA was measured in both arms.This is
very important in hypertensive patients and/or over the age of 50. The reference would be the arm with the highest
pressure value, both in medical/dental procedures and for the hypertension treatment control. Unfortunately, many
health professionals do not adopt this conduct [5].

Difference in blood pressure between arms

Patients with advanced age, smoking, hypertension, diabetes and hypercholesterolemia are strong candidates for
the atheromatous plaques formation in important arteries [25].

Chronic degenerative diseases, characterized by the obstruction of blood vessels by cholesterol plagues
(atheromas), contribute to a lower blood pressure in the ipsilateral arm of the arteries involved. The diagnosis can be
made in routine appointment when the differences in BP between the arms will be associated with a significant increase
in cardiovascular risks [26].

Many professionals are aware of the difference in BP value between arms, but few are aware of the extent of this
difference and the risks involved [27].

Differences >10 mmHg in SBP between arms have already been observed in about 20% of patients, 8.1% had
diferences >10 mmHg in DBP and only 4.2% had a difference in SBP >20 mmHg [28]. Another study showed that 23%
of patients had differences in SBP >10 mmHg, 6% with differences in DBP >10 mmHg and only 3% with difference in SBP
>20 mmHg [29]. These studies [28,29], as well as others [30,31] warn about the increased risks of cardiovascular events
when the differences in systolic BP are >10 mmHg between arms, and preventive control measures must be established.

Patients with differences in systolic pressure =10 mmHg between arms should undergo cardiovascular assessments.
Differences >15 mmHg are very indicative of the vascular disease presence, such as subclavian stenosis with significant
risk of death [32].

There is an intimate association of the BP difference between arms and intra and extracranial arterial stenoses,
with a higher risk of ischemic stroke. Atheromas can exist not only in the arteries that will irrigate the upper limbs, but
also in other arteries such as the vertebral and common carotid arteries [33].

The dental surgeon is able to make this type of diagnosis and, if positive, refer the patient for treatment. A female
patient, 75 years old, with altered cholesterol, controlled hypertension with antihypertensive drugs. The preoperative
exams and cardiac evaluation were made and she was released for dental surgical procedures (grafts and oral implant).
In the first surgery, BP was measured on the left arm, in the preoperative, according to the clinic protocol, presenting the
values of 130x80 mmHg. No complications in the trans or postoperative period. In the second surgery, 7 months later,
preoperative BP was also measured (130x90 mmHg) in the left arm, with no changes in the trans and postoperative
periods.Thirty days after the second surgery, a third surgery, pre-operative BP was high (210x130 mmHg) during several
measurements and with different equipment. The difference noted in that session was due the measurement in the
right arm, randomly chosen by the dental surgeon, using an aneroid sphygmomanometer and stethoscope. The BP was
then measured on the left arm and, as in all previous surgeries, it had a pressure of 130x90 mmHg. The procedure was
canceled, as the difference between arms was 80 mmHg in the systolic and 40 mmHg in the diastolic. The patient, even
asymptomatic, was immediately referred to the emergency department with the clinical report and diagnostic hypothesis,
given by the dentists team, of stenosis in the left subclavian artery. After appointments with the cardiologist and vascular
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surgeon, this diagnosis was confirmed and the total stenosis at the subclavian artery origin, was reduced with angioplasty
and the installation of a stent. The medical diagnosis also included stenosis of 70% of the ipsilateral vertebral artery, with
an increased risk of stroke, with the consequent prescription of antiplatelet agents and new antihypertensives. Due to
the isolated systolic hypertension, similar in both arms (185x83 mmHg on the right and 182x80 mmHg on the left) even
after treatment, the patient was referred for a less invasive dental procedure [5]. This case is important to emphasize the
importance of analyzing and associating all signs and symptoms, before any decision is made [4,34].

Important to remember that, even with a cardiac evaluation prior to surgery, this serious problem was not initially
diagnosed by the medical team [5].

Subclavian artery stenosis is closely associated with subclinical heart disease [26].

There may also be, although rare, stenosis of the brachio-encephalic trunk. This is located on the right side and
contemplates, in addition to the right subclavian artery, the right common carotid artery. With the stenosis of the trunk,
in addition to the pressure difference between the arms and the decrease in heart rate in the right wrist, lipothymia can
occur due to the interruption or inversion of the right carotid artery flow [35].

Neglecting to measure BP in both arms can result in a false sense of security. For patients over 50 years old,
hypertensive, diabetic, smokers or with lipid dysfunction, it is recommended to measure BP in both arms, by any health
professional, at least once a year. Unfortunately, this is an uncommon practice even in the medical field, being mandatory
to consider the highest pressure value when drawing up a treatment plan. The patient should be referred for a more
detailed cardiological evaluation if the difference in BP values between the arms is >10 mmHg [5].

Isolated systolic hypertension

With the aging and stiffening of the aortic artery, a different clinical condition of SAH can set in. It is called
isolated systolic hypertension (ISH) when the systolic pressure is greater than 140 mmHg and the diastolic pressure
remains < 90 mmHg. This condition can be caused by salt excess in the diet and a consequent imbalance in the
renin-angiotensin-aldosterone system [36].

The case reported above in the 75-year-old patient is a classic ISH condition. Although controlled with combination
therapies, SBP was higher than the ideal values for invasive dental treatment [5].

The ISH is quite common in the elderly and is associated with uncontrolled SAH from the fifth decade of life
or with salt excess in the diet. In ISH, cardiovascular risk is high and is the result of less complacency of large vessels
in the elderly, a phenomenon that was once understood as a “normal” consequence of aging. Achieving ideal systolic
pressure values without adverse effects is a difficult task in clinical practice. There is evidence that modulation of the
renin-angiotensin system brings additional benefits, especially for patients at high cardiovascular risk. The therapeutic
regimen with angiotensin receptor blockers associated with low dose thiazide diuretics is an excellent choice for elderly
individuals with ISH [37].

Hypertensive crisis

The severe, extreme and sudden BP increase in adults, with values >180x120 mmHg, is called a hypertensive crisis
(HC) [38]. Generally, a diastolic value > 120 mmHg is the most appropriate indicator in this classification [39].

Some patients, even with systolic values greater than 180 mmHg but the diastolic value still at 110 mmHg, are
already considered as a clinical condition of HC, depending on the associated symptoms [40].

The HC can occur in controlled or uncontrolled hypertensive individuals, in those who do not strictly follow
the treatment recommended by the doctor, but also in normotensive individuals, and the crisis is considered dangerous
regardless of the patient [41].
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The sudden increase in BP characterizing HC has subdivisions. It is called hypertensive urgency (HU) when the
increase in BP is accompanied by mild symptoms (headache, dizziness, tinnitus), but without target organ injury (TOI).
In these cases, the patient must be referred to the health system with a companion for detailed examinations to be
performed. Faced with severe symptoms (dyspnoea, chest pain, speech difficulties, acute occipital headache, blurred
vision, severe nosebleed or loss of movement), the patient should be taken by an emergency medical service and
immediately transferred to the hospital, as there may be TOIl and risk of death. This is the description of a classic condition
called hypertensive emergency (HE), which is definitely diagnosed only with laboratory and eye fundus exams [42].

The HU should be treated only by doctors, in order to promote a gradual reduction in BP with oral antihypertensives
[38], usually captopril (angiotensin-converting-enzyme inhibitor) followed or not by clonidine (alpha-2 adrenergic
agonists), within 24 to 72 hours and starting in a hospital as the abrupt and intense reduction in BP, can cause renal,
cerebral and coronary ischemia [43]. The patient can only be discharged when the BP is <180x110mmHg, as long as
asymptomatic [7,44].

The EH can cause irreversible damage to the brain, heart and kidneys, and requires immediate reduction in blood
pressure levels, which should only occur in a hospital environment. The chosen drugs are administered intravenously,
together with other supportive measures, avoiding the high risks of acute myocardial infarction, stroke and dissection of
important vessels such as the aorta artery [7,38,44].

Worldwide, there were 17 million deaths / year from cardiovascular diseases and 55% of them, or almost 10
million, are associated with hypertensive crises [45].

UH and EH should be differentiated from hypertensive pseudo-crisis (HPC), which is characterized by a marked
but transient increase in BP, in the face of emotional stimuli such as anxiety, fear, stress, panic syndrome, rotational
dizziness or painful events, such as severe headache [46]. Requires only symptomatic treatment, usually with anxiolytics
and / or analgesics [38].

Um study with 100 patients admitted to the emergency department with HPC, observed the evolution of blood
pressure after the administration of dipyrone associated with diazepam in 50% of them and only captopril in the others.
Both protocols resulted in a satisfactory and similar drop in BP. It was concluded that analgesic / anxiolytic treatment with
approach and control of causes, may be sufficient to reduce BP in cases of HPC [44].

In the case of HCP, it is important to identify the cause and if it is associated with fear and anxiety, it must be
controlled first with latrosedation (frank and serene dialogue between professional and patient), being very positive and
recommended [4]. Sedation with anxiolytics and analgesics can be used and is generally more effective [47].

Alprazolam, used as an anxiolytic at doses of 0.25 to 0.5 mg, has been shown to be safe, especially in the elderly.
Plasma half-life is shorter than diazepam, with a lower incidence of adverse effects when compared to midazolam [13].
In addition, the alprazolam has been shown to be as effective as captopril in reducing BP in emergency services [48].
Minimal sedation with alprazolam has already been associated with a reduced risk of serious cardiovascular events, such
as hemorrhagic stroke and acute myocardial infarction, particularly in the elderly [49].

It is important to note that high BP values alone do not characterize emergency, urgency or pseudo-crisis. The
case previously reported about the 75-year-old patient showed that, although the patient had a BP of 210x130 mmHg,
the patient was totally asymptomatic [5].

Thus, in order to define a HC, in addition to the absolute pressure value, the symptoms and the speed of the BP
values elevation, must be evaluated [2,4,7].

There are almost 10 million deaths worldwide due to the sudden increase in BP, 51% of which are attributed to
stroke and 45% to cardiac ischemia [45].

An imbalance between vascular resistance and cardiac output causes a sudden increase in BP, overloading blood
vessels and the heart. Overload can cause damage to the vascular endothelium and necrosis of arterioles. As a response,
there is deposition of platelets and fibrin, causing reduction of the lumen, increasing the resistance of the vascular walls
and hindering the contraction/dilation necessary to control blood flow. Ischemia or hypovolemia caused by irregular
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blood supply stimulates the release of vasoactive substances, generating a vicious circle of vasoconstriction and
increased BP [50].

A cross-sectional and retrospective study was carried out in an emergency department to identify patients with
HC. There were 435 adults (aged over 18 years) who met the inclusion criteria such as diastolic BP >120 mmHg. The
vast majority of crises were classified as HU (312) followed by HE (83) and HPC (40). The main symptoms of HE
were dyspnea and neurological disorders; in the HU there were headache and malaise; the triggers for HPC were
anxiety and pain [38].

It is important to note that during episodes of pain, which is already considered the fifth vital sign, there is a
decompensation of other vital signs such as breathing, heart rate and BP [51].

There is little data regarding HC in dental services in Brazil. One study showed that this clinical condition
was the fourth most common occurrence reported by professionals, representing 15% of emergencies in dental
offices [52].

A study showed that during a procedure for oral implant installations, a male 64 years old, although he underwent
cardiac evaluation in the preoperative period and, according to the brazilian guidelines of hypertension and with clinical
exams performed, he was classified as normotensive (126x84 mmHg), he evolved during the operation to a HC. The BP
values close to “normal” were maintained in pre-operative measurements, however, on the day of surgery, the patient
had a BP of 160x100 mmHg, characterized at that time as white coat hypertension. The patient was then medicated with
0.25 mg of alprazolam and after 1 hour, the BP was 130x80 mmHg. The surgery started, but 90 minutes later, the patient
was agitated, with cold, profuse bleeding at the surgery site, cold skin and reporting the need to empty his bladder.
The BP was measured at 228x134 mmHg and the surgery was immediately canceled. The temperature in the room was
increased, it was 17°C and the air conditioner was turned off, also iatrosedation was instituted. The patient was followed
to the bathroom and after that, received 500 mg of analgesic for pain control at the surgery site. Five minutes after
these measures, the BP decreased to 201x123 mmHg. Monitored every 20 minutes, BP gradually decreased to 170x120
mmHg, 170x100 mmHg, 160x100 mmHg and finally to 140x90 mmHg. Asymptomatic, the patient was discharged with
a companion and, after 24 h, BP was measured (127x81 mmHg). The authors concluded that it was a classic case of HPC.
Although frightening, the immediate reduction in blood pressure levels through the administration of antihypertensive
drugs was not indicated, as a sudden drop in BP could cause a true hypotensive crisis, much more worrying than
the HPC [4].

In fact, the sudden reduction in BP can lead to cerebral or myocardial infarction, transforming pseudocrisis into a
true death-threatening emergency [4,43,50]. Thus, in dental offices, the administration of antihypertensive drugs is not
indicated, as already shown in the specialized literature.

Emergencies in dental offices related to changes in blood pressure or lipothymia, appear more frequently
during or shortly after the local anesthetics infiltration or during surgical procedures. Anxiety, fear and pain must
be previously controlled to avoid sudden increases in BP and risks of cardiovascular complications, especially in the
elderly [16,53].

Blood pressure control is very important even in young and / or normotensive patients. It is always necessary to
consider that not only old people have HC and that numerical values not classify a hypertensive crisis, but the set of signs
and symptoms already described [4,41].

Regarding control also in young and / or normotensive patients, a prospective study, looking at individuals with
HC in an emergency unit, found that the majority of patients were men, young people, smokers and with regular alcohol
consumption. In this study, 30% of those evaluated did not have a previous history of SAH [54].

So, the approach of patients must occur during any care and, particularly for the most symptomatic patients,
this care must be multidisciplinary, involving doctors, nurses, nutritionists, occupational therapists, physical educators and
psychologists, in addition to dentists [55].
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CONCLUSION

Health professionals are responsible for the prevention and control of medical emergencies in dental offices.

The care for patients over 50 years of age, whether hypertensive or not, with hypercholesterolemia, diabetes and
anxiety should involve monitoring vital signs, as well as the pain score.

The measurement of blood pressure should happen at the first office visit, in both arms, and repeated at least
once every year.

In all procedures, blood pressure control, as well as the assessment of all vital signs, must take place before,
during, after the procedure and before discharge, especially when the use of local anesthesia is significant.

In the face of any major change in vital signs, the risk / benefit ratio of continuing the procedure should be
assessed to avoid or minimize greater risks to patients.

The learning curve increases, the risks decrease, but they will never be null.
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