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ABSTRACT 

Background 

Coronary disease and Hypertension are highly prevalent health problems world- 
wide, with the latter being one of the most common diseases in patients vis- 
iting dental clinics. Local anesthetics (LAs) with vasoconstrictor agents (VC) are 

known to be commonly used in dental practice. For the above-mentioned rea- 
sons, dentists should know how to adapt and treat patients with these hazardous 
conditions. 

Objective 

The aim of this study was to find out if the use of local anesthetics (LAs) in com- 
bination with vasoconstrictor (VC) agents in dental treatment presents a risk in 

patient with a known history of Hypertension and/or Coronary disease. 

Materials and methods 
This systematic review was conducted in accordance with The PRISMA guide- 
lines and registered on the PROSPERO database (CRD42020187369). The search 

strategy was based on Mesh terms, Boolean operator AND, and the PICO model. 
It was designed to identify all the randomized clinical trials (RCTs) published in 

the last 30 years, which assessed whether the use of LA with VC agents in dental 
treatment produces a significant increase/decrease in hemodynamics in patients 
with known history of Hypertension and/or Coronary disease. The Cochrane Col- 
laboration’s tool was used to assess risk of bias of the included RCTs. 

Results 
An initial electronic search resulted in 87 papers; however only 9 RCTs met the 

inclusion criteria. There was a total of 482 subjects ( N = 482), of which 412 had a 
known history of Hypertension or Coronary disease. 
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Conclusions 
According to the literature reviewed, the use of 1 to 2 
cartridges of local anesthetics with 1:80,000, 1:100,000 or 
1:200,000 epinephrine in patients with controlled Hyperten- 
sion and/ or Coronary disease is safe. Randomized clinical 
trials are essential in determining the safety or risks asso- 
ciated with the use of LAs with VC agents in patients with 

poorly controlled Hypertension and Coronary disease. 
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NTRODUCTION 

 

ardiovascular diseases (CVDs) are the leading cause of
death globally. 1-3 Hypertension, a subgroup of CVDs, is

onsidered one of the leading causes of premature death
orldwide. 2 This condition may increase the risk of heart at-

ack, stroke, kidney failure and other diseases. 2 Hyperten-
ion is defined as a blood pressure equal to or greater than
40 mm Hg/90 mm Hg. Conversely, the ideal blood pressure,

n which the individual has the lowest cardiovascular risk, is
20 mm Hg/ 80 mm Hg. 2-6 Coronary disease refers to the re-
uction of heart blood vessels lumen 

7 . Coronary disease and
ypertension are highly prevalent health problems world-
ide, 1-3 with the latter being one of the most common dis-
ases in patients visiting dental clinics. 5 , 6 This means that
very health professional should know how to treat patients
ith these conditions to avoid situations which may jeopar-
ize their health, and consequently their life. 3-6 

ocal anesthetics (LAs) with vasoconstrictor (VC) agents
re widely used in dentistry, especially in oral surgery. 5-19 

he most commonly used VC agent is Epinephrine, 5-12 , 14-19 

ecause it provides many advantages such as reducing
oxicity, increasing the anesthetic effect and improving
emostasis. 5-14 , 16 Nonetheless, Felypressin is also used. 5 , 13 

pinephrine is a catecholamine type vasoconstrictor 14 which
as a non-selective adrenergic profile. It causes the reduc-
ion of peripheral blood-vessel diameter ( α1 agonist), and
timulates β1 receptors, increasing heart rate (HR) and con-
equently, blood pressure (BP). In β2 receptors, Epinephrine
timulates vasodilation in muscles and internal organs. 5 , 16 

n the other hand, Felypressin is a synthetic analogue of the
ntidiuretic hormone, Vasopressin. It has been suggested as
n alternative to epinephrine to decrease the systemic ad-
erse reactions because it is considered to have no direct
ffect on the myocardium. In that sense, the blood pressure

ncrease is attributed to peripheral resistance. 5 , 13 , 14 

or the above reasons, the association of a local anesthetic
LA) with a VC agent might result in adverse hemodynamic
ffects, thus making its use controversial in patients with a
istory of Hypertension (HTN) and/or Coronary disease. 4-19 

oncerning patients, the psychological and emotional fac-
ors must be taken into account. Anxiety or a stressful ex-
erience may generate an exaggerated endogenous cate-
olume 21, Number XX 
holamine production, which also may lead into hemody-
amic and metabolic disturbance. 6 , 10 , 13 , 16 

he aim of this study was to review the published literature
n order to find out whether the use of LAs in combination
ith a VC agent in dental treatment presents a risk in patient
ith a known history of Hypertension (HTN) and/or Coronary
isease. 

ATERIALS AND METHODS 

his systematic review was conducted in accordance with
he PRISMA guidelines (Preferred Reporting Items for Sys-
ematic Reviews and Meta-Analyses) 20 and registered on the
ROSPERO database (CRD42020187369). To select the RCTs

ncluded, we used the PICO strategy, 21 as follows: Partici-
ants (P) were “Patients with known history of Hypertension
nd/or Coronary disease”; the intervention (I) was “use of
As with a VC agent”; the control (C) was “use of LAs with-
ut a VC agent” or “healthy patients”; and the outcome (O)
as “hemodynamic changes occurred when using LA with
nd without a VC agent” ( Figure 1 ). 

ources of Information 

 thorough electronic literature review was conducted on
ubMed, Cochrane Library and Scielo databases in May
020. The identification of studies was based on the follow-

ng search strategy and it was not limited by language. 

earch Strategy 

 detailed search based on Mesh terms was performed. It
as structured with Boolean operator (AND) and designed

o identify all randomized clinical trials (RCTs) published in
he last 30 years, which assessed if the use of LAs with a VC
gent in dental procedures represents a risk in patients with
ypertension and/or Coronary disease. 

he Mesh terms used were: "hypertension AND anesthe-
ia, local AND vasoconstrictor agents AND hemodynam-
cs AND tooth extraction", "coronary disease AND anes-
hesia, local AND vasoconstrictor agents AND hemodynam-
cs AND tooth extraction", "cardiovascular diseases AND
nesthesia, local AND vasoconstrictor agents AND hemo-
ynamics AND tooth extraction", "hypertension AND anes-

hesia, local AND vasoconstrictor agents AND tooth extrac-
ion", "coronary disease AND anesthesia, local AND vaso-
onstrictor agents AND tooth extraction", "cardiovascular
iseases AND anesthesia, local AND vasoconstrictor agents
ND tooth extraction", "hypertension AND anesthesia, lo-
al AND vasoconstrictor agents AND hemodynamics AND
urgery, oral", "coronary disease AND anesthesia, local AND
asoconstrictor agents AND hemodynamics AND surgery,
ral", "cardiovascular diseases AND anesthesia, local AND
asoconstrictor agents AND hemodynamics AND surgery,
ral", "hypertension AND anesthesia, local AND hemody-
amics AND dentistry", "coronary disease AND anesthesia,
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Fig. 1. Article selection process and inclusion criteria used in this systematic review. 
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Table 1. RCTs included. Demographic data and systemic condition of participants. 

Authors Mean age ± SD “N”

Hypertensive or 
coronary-disease 
patients 

Participants 

Control group 

(Healthy patients) Gender 
Medically 
controlled 

Additional 
disease 

m f yes / no yes / no 

Abu-Mostafa N, 
et al. [5] 

55.66 yrs 45 31 14 45 yes ns 0 

Santos-Paul MA, 
et al. [10] 

63.4 ± 8.3 yrs 70 50 20 70 yes yes, DM 0 

Bronzo AL, et al. [13] 48 ±12 yrs 71 27 44 71 yes no 0 

Uzeda MJ, et al. [6] 20 to 60 yrs 25 ns 10 yes ns 15 

Neves RS, et al. [7] 58.7 ± 8.8 yrs 62 51 11 62 yes yes, DM ns 

Torres- Lagares D, 
et al. [12] 

63 ±12.5 yrs 10 ns 10 yes yes 0 

Ogunlewe MO, 
et al. [9] 

50.1 ± 11.7 yrs 33 13 20 33 yes no 0 

Conrado VC, et al. 
[11] 

58 ±7.98 
55.3 ± 8.57 yrs 

54 34 20 54 ns yes 0 

Zivoti ć-Vanovi ć M, 
et al. [8] 

65,5 ± 9,8 yrs 112 79 33 57 yes no 55 

DM, diabetes mellitus; ns, non-specified; SD, standard deviation; Yrs, years. 
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ocal AND hemodynamics AND dentistry", "cardiovascular
iseases AND anesthesia, local AND hemodynamics AND
entistry". 

rocess of Data Collection 

he search was conducted by two reviewers (MSA and BGN)
o avoid bias. Disagreements were evaluated and resolved
n consensus meetings with JLL, RAM and EJS. 

election Criteria 

tudy eligibility was structured and based on the PICO strat-
gy (Participants, Intervention, Control and Outcomes) . 21 

tudies were selected according to the inclusion/exclusion
riteria outlined in Figure 1 . 

escriptive literature reviews, case reports, series of clinical
eports, and studies that included congenital heart disease
atients; as well as studies that evaluated the action of other
rugs on patients’ hemodynamics, were excluded ( Figure 1 ).

ata Extraction 

ata extracted from each study were analyzed and sorted by
wo independent examiners (MSA and BGN). The following
haracteristics were obtained: author, year of publication,
olume 21, Number XX 
umber of patients in intervention group and control group,
atient’s sex, mean age, systemic condition, treatment per-

ormed, monitoring appliance and period, local anesthetics
nd vasoconstrictor agents used; as well as doses and num-
er of cartridges. We also obtained data from the results of

he papers, like significant differences on hemodynamic pa-
ameters between the intervention and control groups. Data
ere collected using a standardized form, considering only

nformation available in the papers. The details of each study
re presented in Tables 1 - 3 . No meta-analysis was performed
ue to heterogeneity of data. 

nalysis of the Quality of Included Studies 
e used The Cochrane Collaboration’s tool for assessing risk

f bias in randomized clinical trials. 22 It covers six domains of
ias: selection bias, performance bias, detection bias, attri-

ion bias, reporting bias, and other bias. MSA and RAM in-
ependently reviewed each RCT included and determined if

here was a high, low or unclear risk of bias for each domain.
isagreements were arbitrated and resolved by discussion,
ith BGN, EJS and JLL. 

he innovative approach of this systematic review, focused
n patients with a known history of Hypertension and/or
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oronary disease, is that it may contribute to a scientific 
iterature-based practice, and that it is based only in random- 
zed clinical trials, representing a high level of scientific evi- 
ence. 

ESULTS 

earch and Selection Process 
fter removing the duplicate records, an electronic search 

esulted in 87 papers. However only 57 were published in the 

ast 30 years. A total of 40 papers were discarded for being
ff topic or had a non-RCT design. Of the resulting 17 arti-
les, only 9 met the inclusion criteria based on PICO strategy 
 Figure 1 ). 

nalysis of the Quality of Studies 
he Cochrane Collaboration’s tool for assessing risk of bias 
f Randomized clinical trials was used. 22 As explained in 

able 4 , all the authors had a low risk of bias on “Attrition
ias” and “Reporting bias” domains. In our point of view, 
e considered the “selection bias” and “reporting bias” do- 
ains as “very important domains”. In that sense, only Abu 

ostafa N, et al. 5 and Torres-Lagares D, et al. 12 had a low risk
f bias in both. Conversely, the “Performance bias”, “Detec- 

ion bias” and “Other bias” were the domains with the worst 
rofiles, which means a “high risk of bias”. In this review, we
etermined “Other bias” when the authors performed “dif- 

erent kinds of treatments” or when “different persons per- 
ormed the treatments” on subjects included in the study 
roups. These aspects may lead to different emotional re- 
ponses, thus increasing risk of bias. 

ample Size and Characteristics 
 total of 482 subjects ( N = 482) were studied. Of those sub-

ects, 412 had history of Hypertension and/or Coronary dis- 
ase. The mean age’s weighted average was 58,73 ± 9,88 
ears, without considering Abu-Mostafa N, et al. 5 and 

zeda MJ, et al. 6 which did not provide this data. The 

ale/female ratio was 2.8:1.6. Eight studies included only 
edically-controlled Hypertensive and Coronary disease pa- 

ients. 5-10 , 12 , 13 In the case of Conrado VC, et al. 11 it was not
pecified, but they focused on chronic coronary artery dis- 
ase patients (confirmed by previous coronary angiograph), 
nd with stable angina on exertion. Additionally, they re- 
orted the exclusion of patients with unstable angina; acute 

yocardial infarction (occurring < 3 months); imminent indi- 
ation of cardiac surgery or angioplasty; heart diseases as- 
ociated with coronary disease; heart failure; recent stroke 

 < 3 months); severe Hypertension (SBP > o = 180 mmHg
nd DBP > o = 110 mmHg) and uncontrolled Diabetes Melli- 
us. Regarding exclusion criteria, the most common reasons 
ere: pregnancy and breastfeeding, 5 , 13 β-blockers medica- 

ion, severe heart diseases 5 , 6 , 9 , 12 and uncontrolled systemic 
iseases or other medical disorders. 5-7 , 9 , 11-13 Nonetheless, 
eves RS, et al. 7 and Santos- Paul MA, et al. 10 also included
atients diagnosed with Diabetes Mellitus (DM). According 

o the treatment performed, most of the studies were related
o oral surgery, especially tooth extraction. 5 , 6 , 8-11 However, 
orres-Lagares D, et al. 12 and Bronzo AL, et al. 13 performed
eriodontal treatment, and Neves RS, et al. 7 single restora- 

ive procedures ( Table 2 ). 

ocal Anesthetics and Vasoconstrictor Agents 
wo hundred and thirteen patients underwent dental 
reatment with the use of a LAs with epinephrine. 5-12 

he concentrations administered were: 2%Lido- 
aine + 1:100,000 epinephrine. 6 , 7 , 10 2%Lidocaine + 1:80,000 
pinephrine. 5 , 9 4%Articaine + 1:100,000 epinephrine 

nd 4%Articaine + 1:200,000 epinephrine. 12 2%Mepi- 
acaine + 1:100,000 epinephrine. 11 , 12 3% Lido- 
aine + 1:100,000 epinephrine. 8 Concerning Felypressin, 86 
atients were treated with this VC agent. The concentration 

dministered was: 3% Prilocaine + 0.03 IU Felypressin. 5 , 13 

n the other hand, there were 264 patients treated without
 VC agent. Thus, 3% Mepivacaine, 5 , 11 , 12 2% Lidocaine, 9 , 10 

% Prilocaine 

13 and 3% Lidocaine 

8 were used ( Table 2 ).
oses of LAs (with or without VC agent) ranged from 1.8 ml

o 5.4 ml, equaling to 1 to 3 cartridges. 5-13 It is important
o highlight that Torres-Lagares D, et al. 12 and Bronzo AL, 
t al. 13 administered different LAs to the same patients. 
f course, after wash-out periods of 1 week and 10 min,

espectively. 

ntervention and Control Groups 
he studies included similar “intervention groups”; but dif- 

erent “control groups”. Seven studies included only “Pa- 
ients with history of Hypertension and/or Coronary disease”
nd compared the hemodynamic changes occurred when 

sing LA with VC agents, with the hemodynamic changes oc-
urred when using a LA plain. 5 , 7 , 9 , 10-13 In the case of Uzeda
J, et al. 5 they compared the hemodynamic changes when 

sing LAs with VC agents in Hypertensive and/or Coronary 
isease patients with the hemodynamic changes when used 

n healthy patients. While, Zivoti ć-Vanovi ć M, et al. 8 sepa-
ated the examined patients into two groups, “cardiovascu- 
ar disease patients (CV)” and “healthy patients (H)”; then, 
hose patients were randomly assigned to two subgroups: In 

he Group A (“CVa” and “Ha”) the LA contained Epinephrine 

 :100,000; and in Group B (“CVb” and “Hb”) the LA was
lain Lidocaine. This allowed for two “control groups”. 

t should be highlighted that there were 2 studies which not
nly compared the use of a LA with a VC agent with the
se of plain LA; but also, used another LA solution and/or
nother VC agent. 5 , 12 For example, Abu Mostafa N, et al. 5 

ad a total of N = 45 Hypertensive/ Coronary disease pa-
ients which were randomly allocated into 3 groups of 15 
atients to compared the use of 2% Lidocaine + 1:80,000 
Month 2021 5 
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Table 2. RCTS included. Groups allocation, dental treatment performed, Local anesthetics and vasoconstrictor doses assessed. 

Authors "N" 

Groups allocation 

Dental Treatment 

Local anesthetics/ Doses 

“N" with 
Epinephrine. IG 

“N" with other 
LA or VC IG/CG 

“N" without 
VC. CG LA with Epinephrine Other LA or VC agent without VC agent 

Abu-Mostafa N, 
et al. [5] 

45 15 15 15 Tooth extraction 2% 

Lidocaine + 1:80,000 
Epinephrine /3.6ml 

3% Prilocaine + 0.03 
IU Felypressin /3.6ml 

3% Mepivacaine 
/3.6ml 

Santos-Paul MA, 
et al. [10] 

70 35 0 35 Tooth extraction 2% 

Lidocaine + 1:100,000 
Epinephrine /5.4ml 

no 2% Lidocaine /5.4ml 

Bronzo AL, et al. [13] 71 0 71 71 Periodontal 
treatment 

no 3% Prilocaine + 0.03 
IU Felypressin /3.6ml 

4% Prilocaine/ 3.6ml 

Uzeda MJ, et al. [6] 25 25 0 0 Tooth extraction 2% 

Lidocaine + 1:100,000 
Epinephrine 
/1.8–5.4ml 

no no 

Neves RS, et al. [7] 62 30 0 32 Single restorative 
procedure 

2% 

Lidocaine + 1:100,000 
Epinephrine /1.8ml 

no 2% Lidocaine /3.6ml 

Torres- Lagares D, 
et al. [12] 

10 10 10 10 Periodontal 
treatment 

4% Articaine 
1:100,000 /3.6 ml; 4% 

Articaine 1:200,000 
/3.6ml 

2% Mepiva- 
caine + Epinefrina 
1:100,000 /3.6ml 

3% Mepivacaine 
/3.6ml 

Ogunlewe MO, 
et al. [9] 

33 14 0 19 Tooth extraction 2% 

Lidocaine + 1:80,000 
Epinephrine /3.6ml 

no 2% Lidocaine /3.6ml 

Conrado VC, et al. 
[11] 

54 27 0 27 Tooth extraction 2% Mepiva- 
caine + 1:100,000 
Epinephrine /3.6ml 

no 3% Mepivacaine 
/3.6ml 

Zivoti ć-Vanovi ć M, 
et al. [8] 

112 57 0 55 Tooth extraction 3% Lido- 
caine + Epinephrine 
1:100,000/ ns 

no 3% Lidocaine/ ns 

CG, control group; IG, intervention group; LA, local anesthetics; ns, non-specified; VC, vasoconstrictor. 
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pinephrine/3.6 ml, 3% Mepivacaine/3.6 ml, and 3% Prilo- 
aine + 0.03 IU Felypressin/3.6 ml, respectively. As well as, 
orres Lagares D, et al. 12 which had a total of N = 10 pa-
ients who underwent periodontal treatment of the 4 ses- 
ions using a different LA and VC agent in every session 

ith a washout period of 1 week. The LAs and VC agents
sed were as follows: 4% Articaine 1:100,000/3.6 ml, 4% Arti- 
aine 1:200,000/3.6 ml, 3% Mepivacaine/3.6 ml, 2% Mepiva- 
aine + Epinephrine1:100,000/3.6 ml. 

emodynamics 
emodynamic parameters were recorded with conventional 
r digital sphygmomanometer and pulse-oximeter, 5 , 9 , 10 , 12 , 13 

nd with Holter ECG. 7 , 8 Conrado VC, et al. 11 also used bio- 
hemical markers to determine the ischemic risk. Uzeda MJ, 
t al. 6 did not specify which device they used. The RCTs in-
luded, reported whether a statistically significant increase 

r decrease in Systolic blood pressure (SBP), Diastolic blood 

ressure (DBP) and Heart rate (HR) was found when compar- 
ng the intervention group with the control group. Accord- 
ng to this, there were authors who did not find any statis-
ically significant difference in SBP, DBP or HR between the 

roups, 7 , 9 , 10 , 11 and others who found it ( Table 3 ) . 5 , 6 , 8 , 12 , 13 

o adverse effects were reported in RCTs included in this 
eview 

5-13 ; and surprisingly, all the authors defined the use 

f two 

5 , 7-9 , 11-13 or three 

6 , 10 cartridges of LAs with VC agent 
1:80,000, 1:100,000 or 1:200,000 Epinephrine and 0.03 IU Fe- 
ypressin) in controlled Hypertensive and Coronary disease 

atients as safe. 5-13 

ISCUSSION 

he use of LAs with VC agents -mainly Epinephrine- in pa- 
ients with a known history of Hypertension and/or Coronary 
isease patients, is controversial. 14 , 23 The mandatory reason 

s Epinephrine’s adrenergic profile. 5 , 14 , 16 , 24 Even though a 
artridge of LA with 1:100,000 epinephrine corresponds 
o a dose of 0.018 mg of epinephrine, which is very low
n comparison with those administered for anaphylaxis or 
eart attacks (0.5 to 1 mg) , 6 , 11 doubt remains when treating 

ardiovascular-risk patients. As mentioned in the introduc- 
ion, Epinephrine offers many advantages such as reducing 

oxicity, increasing the anesthetic effect and improving 

emostasis, thus being a useful tool for intra-operative 

leeding control. 5-14 , 16 , 25 However, it must be taken into 

onsideration that this hemostatic effect has been associ- 
ted with delayed wound healing, an increase in the risk of 

nfection, and determine harmful effects on soft tissue flaps, 
ue to decreased blood flow. 25 Liu W, et al. 15 produced a 
ystematic review which included 101 studies (RCTs, non- 
CTs, case-control studies, case reports, case series, and 

ross-sectional studies published between 1967 and 2010) 
hat focused on adverse drug reactions (ADRs) associated 

ith the use of LAs. They found that ADRs related to LAs 
ith epinephrine are 2.16 times higher than plain LAs (which 

uggests the need to be cautious when using a VC agent).
hey also explained that usually adrenergic reactions are 

isdiagnosed as allergic reactions, and how psychological 
tress due to the LA injection could be a contributory factor
o develop a sympathetic activation that is correlated with 

tress hormones and metabolites blood levels increase. For 
his reason, many authors have studied whether the use of
ocal anesthetics with a vasoconstrictor agent can signifi- 
antly modify hemodynamic parameters. 5-13 , 16-19 , 26 In that 
ense, we conducted this systematic review. Among RCTs 
ncluded, we found that 4 studies did not observe any statis-
ically significant difference when comparing SBP, DBP and 

R between the groups after the injection of 1 to 3 cartridges
f LA with or without VC agent. 7 , 9 , 10 , 11 In the case of the
uthors who found them, they mentioned that those statis- 
ical differences had no clinical repercussion and attributed 

hese differences to fear and anxiety experiences. 5 , 6 , 8 , 12 , 13 

espite the absence of clinical repercussions, it is important 
o discuss the results reported by Abu-Mostafa N, et al. 5 who
ound that the mean SBP increased after LA injection and de-
reased after extraction in the three groups of patients. They
lso highlighted that in the Mepivacaine plain group it was 
ignificantly higher than in the Lidocaine with Epinephrine 

roup ( p = 0.037 ANOVA). They also reported that the mean
BP of both Epinephrine and Felypressin groups decreased 

fter injection and after extraction. In contrast, the mean 

BP of the Mepivacaine plain group increased after injection 

nd decreased after extraction but was still higher than pre-
njection measurement. The mean HR also increased after 
njection and after extraction in all the groups; but the differ-
nce in HR and in DBP were not significant among the three
roups. Uzeda MJ, et al. 6 reported a significant difference in 

P between the groups in the waiting room (SBP and DBP)
nd at the moment of surgical drapes placement (SBP) with 

ower values in the normotensive group. They also found a 
tatistically significant difference in HR at “10 minutes after 
A injection”, with lower values in the Hypertensive group. 

especting VC agents, epinephrine is the most com- 
only used. There are, of course, other options like Fe-

ypressin 

5 , 13 , 27 , 28 and Clonidine. 19 , 29 They are however not 
sed routinely. Felypressin constricts venous outflow, so it 

s less vasoconstrictive than epinephrine. For that reason, 
t may cause less hemodynamic disturbance, and a smaller 
emostatic effect. Kyosaka Y, et al. 28 conducted a RCT where
 types of LA with VC agents were compared. They assessed
he action of 2% lidocaine with 1:80,000 adrenaline (L + AD)
nd 3% prilocaine with 0.03 IU/mL felypressin (P + FP) on
P and HR in older adults with systemic diseases who un-
erwent dental extraction ( n = 22, aged over 65 years). Sur-
risingly, they found that (P + FP) administration increased 

he SBP and DBP. They also found that (L + AD) administra-
ion increased HR and decreased the DBP. They attributed 
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Table 3. RCTS included, monitoring periods and device used, hemodynamic changes and adverse effects reported. 

Author/ year “N" Monitoring 

Statistically significant 
changes in Blood pressure 
and heart rate D / I / ND 

Adverse effects 
reported 

Periods Device SBP DBP HR 

Abu-Mostafa N, et al. [5] 45 Dental chair (before injection), 3 ′ 
after LA injection, 3 ′ after extraction. 

Electronic sphygmomanometer 
[OMRON® Automatic 
Blood Pressure Monitor] and Pulse 
oximeter 

I ND ND no 

Santos-Paul MA, et al. [10] 70 1hr. before procedure; 5 ′ before 
procedure; after LA injection; 1hr. 
after procedure 

Authomatic Sphygmomanometer 
(Microlife APA-P00001) 

ND ND ND no 

Bronzo AL, et al. [13] 71 Rest (pre intervention); LA (la 
injection); Subgingival scaling (during 

technical procedure); Anesthetic 
peak (10 ′ after injection). 

Automated oscillometric device 
(DIXTAL - model DX 

2010, São Paulo, Brazil) 

I I ND no 

Uzeda MJ, et al. [6] 25 waiting room; after surgical drapes 
placement; 10 ′ after injection; end of 
surgical procedure. 

ns I I I no 

Neves RS, et al. [7] 62 Baseline (1 hr. before anesthesia); 
Procedure (from 

the beginning of anesthesia until the 
patient left the dental 
chair); Post-procedure (until the 
24 hrs. were completed). 

24-hour electrocardiography 
(Holter) and ambulatory blood 

pressure monitoring (ABPM) 

ND ND ND no 

( continued on next page ) 
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Table 3 ( continued ) 

Author/ year “N" Monitoring Statistically significant 
changes in Blood pressure 
and heart rate D / I / ND 

Adverse effects 
reported 

Periods Device SBP DBP HR 

Torres- Lagares D, et al. [12] 10 Baseline: beginning of monitoring; 
Baseline + 5 ′ : end of stabilization 
period; LA: injection timing; LA + 5 ′ : 
5 min after injection; Treatment: 
onset of dental treatment; End: 
completion of treatment. 

Avant 2020 pulseoximeter, Nonin 
Medical Inc. Minnesota, USA) 

I I D no 

Ogunlewe MO, et al. [9] 33 Waiting room before surgery; 
3 ′ –6 ′ after LA injection; during tooth 
extraction; 
and 15 ′ after tooth extraction. 

Non-invasive electronic digital blood 

pressure 
monitor (Mark of Fitness® model 
MF-61, Mark of 
Fitness Inc, shrews bury, NJ077702, 
Japan) 

ND ND ND no 

Conrado VC, et al. [11] 54 Prior to dental intervention; after 
pre-dental intervention; after 2 ′ of LA 

injection; during dental extraction; 
and after suturing. Also 24 hrs. after 
dental extraction. 

Holter and ECG monitor and 

Biochemical markers (CKMB 

activity, CKMB mass, and troponin T) 

ND ND ND no 

Zivoti ć-Vanovi ć M, et al. [8] 112 Pre- procedure period; during LA 

injection; during dental extraction; 
and Relaxing period (R1: 3 ′ after 
extraction; R2: 3 ′ after R1) 

Datascope and ECG monitor I ND ND ns 

BP, blood pressure; D, decrease; DBP, diastolic blood pressure; HR, heart rate; I, increase; ND, no differences; SBP, systolic blood pressure. 
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Table 4. Risk of bias evaluation using The Cochrane Collaboration tool. 22 
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10 V
his variation to increased peripheral vascular resistance pro-
uced by (P + FP). On the other hand, Gazal G 

27 . mentioned
hat prilocaine has a smaller vasodilator effect than lidocaine,
hus overcoming the weakness of felypressin as vasoconstric-
or and promoting a long-lasting anesthetic effect. In that
ense, he recommended its use as an alternative for cardio-
ascular patients in dental treatment. 

lonidine is an α2-adrenoceptor agonist that is being in-
reasingly used together with LA for spinal or epidural anal-
esia. 29 Clonidine might have hemodynamic advantages
ompared with epinephrine as a vasoconstrictor because of
olume 21, Number XX 
ts central hypotensive effect. 19 Nevertheless, its main dis-
dvantage is its shelf-life (6–8 hrs), and it must be mixed with
he LA immediately before application. 19 , 29 

s mentioned before, dental treatments contribute to stress
nd anxiety due to pain and/or fear. This experience may
enerate an exaggerated endogenous catecholamine pro-
uction (which has not been assessed nor demonstrated)
 

4 , 5 , 9 , 10 , 11 , 16 , 23 and consequently a hemodynamic distur-
ance. 3 , 6 , 11 , 16 , 23 This fact is also supported by Bronzo AL,
t al. 13 who introduced an “anesthetic simulation” session
s part of their study methodology and found that dur-
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ng the simulation, both SBP and DBP increased signifi- 
antly ( p < 0.05) compared to the other steps of the session
rest, assessment of oral health, and subgingival scaling). 
hey also made a complementary analysis, and found that 
BP increased significantly during anesthesia and subgingi- 
al scaling only in patients with highest trait anxiety. How- 
ver, no significant difference was observed in DBP ( p > 0.05).
e must emphasize that none of the authors who mention 

he possibility of endogenous catecholamines increase, as- 
essed nor demonstrated it. For this reason, we consider it 
ust a speculation. 

egarding the studies which also assessed ST-segment al- 
eration (myocardial ischemia), Neves RS, et al. 7 reported no 

vidence of myocardial ischemia neither at the baseline pe- 
iod nor during the procedure. Although 10 patients experi- 
nced ischemic episodes, and 6 of them belonged to the 

on-epinephrine group, all of them occurred at least two 

ours after dental procedure had been completed, so they 
ere attributed to the heart disease itself. Additionally, they 
id not find any statistically significant difference between 

he two groups, which agreed with Conrado VC, et al. 11 How- 
ver, they reported three patients in the epinephrine group 

ho had mild ST-segment ischemic depression (1.0 mm) in 

he initial period of anesthetic action, but the simultaneous 
ccurrence of any other alteration considered as detectors 
f myocardial ischemia (left ventricular hypocontractility and 

levation of myonecrosis markers) was not observed. 

s an interesting quote, one RCT excluded patients med- 
cated with ß-blockers 5 and other studies also mentioned 

nd endorsed this contraindication. 14 , 18 , 19 Bader, et al. 4 per- 
ormed a systematic review that should be mentioned due 

o its contribution to understand the interaction between 

pinephrine (the most used vasoconstrictor agent) and non- 
elective ß-blockers (first-line antihypertensive medication). 
t is well known that beta receptors increase heart rate and 

ontraction force (ß-1 receptors), but also produce vasodila- 
ion (ß-2 receptors). Thereby, when a non-selective ß-blocker 
nteracts with epinephrine, the epinephrine-vasodilation ac- 
ion is eliminated, while the alfa-receptor activity (vasocon- 
triction) stays intact, thus contributing to a hypertensive cri- 
is. 

nother characteristic to be highlighted is the lack of studies 
ocused on patients with severe cardiovascular diseases such 

s poorly-controlled hypertension, unstable angina, conges- 
ive heart failure, and acute myocardial infarction (occurring 

 1 year). In fact, these conditions were also exclusion criteria 
n most of the studies. 5-7 , 9 , 11-13 That is why the use of LA with
 VC agent could be contraindicated in these kinds of pa- 
ients, until the literature demonstrates the opposite. Never- 
heless, in imminent cases, motorization and postoperative 

ollow-ups are necessary. 5 , 12 , 14 Another important aspect to 

onsider is the correct administration of the local anesthetic, 

W

hich must avoid intravascular injection to guarantee mini- 
um systemic side effects. 5-13 

imitations 
he principal limitation was that the RCTs included in this 
ystematic review mentioned that they included patients di- 
gnosed with Coronary disease and/ or Hypertension, but 
hey did not clearly define nor specify what “Coronary dis- 
ase” mean. Only Neves RS, et al. 7 described it as patients
ith clinical symptoms of stable angina and on drug therapy,
ositive exercise testing, and angiographically proven coro- 
ary stenosis > 70% in at least one major artery. Conrado VC,
t al 11 also mentioned that they considered patients with sta- 
le angina on exertion. When talking about Hypertension, 

hey all considered a blood pressure equal to or greater than
40 mm Hg/90 mm Hg. 5-13 

ONCLUSION 

ccording to the literature reviewed, epinephrine is the most 
ommonly used VC agent in dental treatment. The use of 1
o 2 cartridges of LA with 1:80,000, 1:100,000 or 1:200,000 of
pinephrine in patients with controlled Hypertension and/or 
oronary disease is safe. However, all the RCTs reviewed in-
luded only controlled patients, which makes not possible 

o apply this conclusion to patients with poorly-controlled 

ypertension and/or Coronary disease or patients with se- 
ere cardiovascular diseases. Randomized clinical trials with 

ow risk of bias are needed to determine the safety or risky
rofile of the use of LAs with VC agents in poorly-controlled
ypertensive and Coronary disease patients. 
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