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Abstract
Patients who have suffered a heart attack often require dental treatment. Inflammation of the oral cavity 
not only reduces the quality of life but also negatively affects the course of ischemic heart disease. Den-
tal treatment in patients with a history of myocardial infarction seems complicated, since these patients 
require special consideration with regard to the timing and form of dental treatment, as well as the pre-
cautions required. Patients at risk of cardiac complications that are greater than the benefits of dental treat-
ment should be identified, and only the most urgent conditions should be treated. The aim of this study is 
to present the latest guidelines for dental treatment in patients who have suffered myocardial infarction. 
We have reviewed the available literature explaining when dental treatment can be undertaken, whether 
antibiotic prophylaxis is required, whether the patient can be anesthetized locally, and how to provide the 
maximum safety during the visit. The principles of surgical treatment of patients receiving drugs affecting 
hemostasis were also reviewed.
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Introduction 
The number of patients with general conditions requir-

ing dental treatment is on the increase. According to the 
estimates presented in Bhadteja’s report, out of 36,729 pa-
tients of Dental College and Hospital in Mathura, India, 
58% had a history of cardiovascular disease.1 These patients 
require an individualized treatment plan and continuous 
monitoring of oral health. The current state of knowledge 
indicates that inflammation in the oral cavity, particularly 
periodontitis, affects the general state of health, including 
the development and course of atherosclerosis. Cardiovas-
cular disease has an inflammatory origin. Firstly, there is 
an increase in the level of pro-inflammatory mediators in 
response to the presence of  Gram-negative lipopolysac-
charides, C-reactive protein (CRP), interleukin-1β and -6 
(IL-1β and IL-6), tumor necrosis factor α (TNF-α), fibrino-
gen, and metalloproteinase 9 (MMP-9). These substances 
contribute to the destabilization of atherosclerotic plaque.2 
Secondly, there is a cross-reaction of the patient’s antibod-
ies with heat shock (HS) protein present in the damaged 
vascular endothelium and atherosclerotic plaques. This 
leads to a continuation of  the inflammatory process and 
thus to the progression of the disease. Cross-reactivity is 
triggered by the presence of the oral bacteria Porphyromo-
nas gingivalis and Tannerella forsythia, whose HS protein 
is 60% homologous with the HS protein found in mam-
mals.3 Thirdly, direct bacterial mechanisms (e.g., bacterial 
enzyme activity) contribute to the progression of cardio-
vascular disease. Bacterial DNA of  Tanerella forsythia, 
Porphyromonas gingivalis, Aggregatibacter actinomy-
cetemcomitans, and Prevotella intermedia has been found 
in atherosclerotic plaque.4 Finally, the concept of “vascular 
endothelial activation” can explain the mechanism under-
lying inflammatory-induced atherosclerotic plaque for-
mation. Lipopolysaccharide (LPS) binding, bacterial outer 
membrane vesicles, fimbriae, and other bacterial antigenic 
structures have an impact on the local and systemic host 
response. This leads to upregulation of  endothelial cell 
receptors followed by monocyte vascular wall adhesion. 
Monocytes migrate into the subendothelial space, absorb 
low-density-lipoprotein (LDL) cholesterol and become 
foam cells. After their apoptosis, lipids are accumulated 
in the vessel wall, covered by matrix and accompanied 
by smooth muscle cell proliferation, which is induced by 
invasive periodontal pathogens. Enzymatic degradation 
of  the extracellular matrix results in plaque rupture, ex-
posure of  prothrombotic components and subsequent 
thrombus formation, which ultimately leads to blood ves-
sel occlusion.4 This results in a need for treatment of dis-
eases of the oral cavity, as well as intensive efforts toward 
periodontal disease prevention in patients with cardiovas-
cular diseases.5 

The need for periodontal treatment is significant 
among Polish patients following myocardial infarction. 
On the Community Periodontal Index of  Treatment 

Needs (CPITN), 38.6% of them have a score of 3 and 46% 
a score of 4, meaning they are in urgent need of periodon-
tal treatment.6 Questions concerning the safety of dental 
treatment of  patients following myocardial infarction 
need to be addressed.

Material and methods
To identify key words, a  Population, Intervention, 

Comparison and Outcome (PICO) question was for-
mulated as: What are the safety rules for dental care 
of patients following myocardial infarction? A compre-
hensive search of the MEDLINE (PubMed), Scopus and 
Google Scholar electronic databases was undertaken 
in January 2019 to find relevant articles, using follow-
ing search terms: [dental care OR dental anesthesia 
OR tooth extraction*] AND [myocardial infraction OR 
ischemic heart disease]. The timeframe was 2000–2019. 
Additionally, a manual search of bibliographies of  full-
text articles was also conducted. The guidelines of  the 
American Heart Association (AHA), American College 
of  Cardiology, European Society of  Cardiology (ESC) 
and Polish Society of  Cardiology were also reviewed.  
We considered reviews, systematic reviews, guidelines, 
and statements of dental and cardiological associations, 
randomized controlled trials (RCTs), and cohort, case 
and cross-sectional studies. Papers with abstracts writ-
ten in English or Polish were included. Letters, book 
chapters, case reports, studies without an abstract or 
where the full text was not available were not included. 
Only publications addressing the protocol for the treat-
ment of  post-myocardial infarction patients were ana-
lyzed. Articles dealing with the influence of oral inflam-
mation on cardiovascular disease or the effects of dental 
treatment on general health were excluded. 

Limitations of this review include the open PICO ques-
tion, the broad spectrum of relevant issues requiring ur-
gent explanation, and the restriction to cardiological so-
ciety guidelines and reviews rather than RCTs. Taking all 
this into account, only some of  the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRIS-
MA) rules could be fulfilled. The study selection was 
conducted independently by 2 reviewers (PL and RSZ), 
with any disagreements resolved by the 3rd reviewer (ED). 
A total of 37 articles were included in the review. No me-
ta-analyses or systematic reviews were found.

Our findings were compatible with those presented 
by Napeñas et al. at a  panel of  experts at the 6th World 
Workshop on Oral Medicine. They stated that “[w]ith 
a lack of consensus statements, guidelines, or systematic 
reviews focused on these specific issues related to dental 
treatment for patients with cardiovascular diseases, the 
vast majority of current recommendations are not linked 
to levels of evidence and are presumably derived from ex-
pert opinion”.7
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Appropriate time to start dental treatment  
in post-myocardial infarction patients

Dental procedures are classified as minor surgical pro-
cedures of  low cardiovascular risk. The risk of death or 
myocardial infarction within 30 days of  a  dental proce-
dure is less than 1%. However, a patient following a heart 
attack is at high risk of the re-occurrence of cardiovascu-
lar events. Only considering patients with acute ST-eleva-
tion myocardial infarction (STEMI), the risk of in-hospi-
tal death ranges from 4% to 14% and the annual mortality 
after surgical intervention is 10%.8 Over 70% of relapses 
occur in the first month after the initial incident. The risk 
of recurrence depends on the severity of the disease, type 
of disease, the treatment applied, and possible complica-
tions of the infarction.5

The most burdened group of patients are those treated 
conservatively − currently only a small number, due to the 
pressure of  cardiac society guidelines pertaining to ear-
ly invasive treatment. In these cases, the natural course 
of  the disease lasts for more than 6 weeks.9 This is the 
period needed for a post-infarction scar to form, to cre-
ate collateral circulation and to restore the contractility 
of damaged (but not necrotic) areas of the myocardium. 
To avoid late infarction complications, all procedures 
excluding emergency treatments should be avoided in 
this period. This also applies to dental surgery. Former 
AHA guidelines extended this period to 6 months, dur-
ing which avoiding dental surgery was recommended, as 
the risk of complications was considered highest in this 
period.10

Due to advances in cardiac management in the last 2 
decades, these limitations are no longer recommended. 
Firstly, there is widespread access to invasive methods 
of treatment of infarctions, allowing immediate reperfu-
sion of tissues, thus avoiding early and late complications. 
In addition, on the 2nd day after myocardial infarction pa-
tients are subjected to early cardiac rehabilitation; this is 
continued after discharge in rehabilitation centers, where 
patients undergo fitness tests in the first month of con-
valescence. When a patient’s test tolerance is found to be 
good, the risk of recurrence is considered low, and if the 
attending physician does not find otherwise, there are no 
contraindications to dental treatment.5 Patients who have 
had myocardial infarction in the past and are in a stable 
period of coronary heart disease do not need stress tests 
and can be assessed on the basis of an interview. In terms 
of  metabolic equivalents of  task (METs), efficiency at 4 
METs is sufficient to qualify a  patient for dental proce-
dures.

Patients with the risk of cardiac complications exceed-
ing the benefits of dental treatment should be identified 
and only the most urgent conditions should be treated. 
However, pain and inflammation, which may be a  con-
sequence of  avoiding dental treatment as a  precaution 
against cardiac complications, are a source of endogenous 

catecholamines that burden the already damaged heart 
muscle, which means caution might not always be the saf-
est solution. The priority is to cure inflammation in the 
oral cavity, as it can cause pain similar to angina pectoris, 
with the same characteristic pain radiation. In addition, 
painful inflammation hinders food intake and interrupts 
sleep, resulting in a  significant reduction in the quality 
of  life.11 Endodontic treatment, conservative treatment, 
non-surgical periodontal treatment, or prophylactic 
treatment are considered procedures entailing a low risk 
of complications. In addition, the risk decreases in stable 
periods of  coronary heart disease or after heart failure, 
when the symptoms have a constant intensity, are predict-
able and occur only after intense physical activity. A good 
determinant of a patient’s condition is a lack of chest pain 
for 2 weeks and satisfactory test results.12 Most authors 
recommend a cautious 4–6-week period post-myocardial 
infarction to stabilize the disease.13 During this period, 
the most indispensable procedures, such as extractions, 
drainage of abscesses or pulpotomies can be performed 
in a hospital setting. After this period, unless the cardi-
ologist recommends otherwise, complex dental treatment 
can be carried out.13

Antibiotic prophylaxis  
in post-myocardial infarction patients

Another issue is antibiotic prophylaxis prior to treat-
ment associated with the risk of  bacteremia in patients 
who have suffered myocardial infarction. Patients with 
angina pectoris, cardiovascular events or coronary artery 
bypass surgery (bypass grafts) are classified as patients 
with a low risk of infective endocarditis and therefore an-
tibiotic prophylaxis is not indicated.14 The same applies to 
stent-injected patients. Guidelines set by the Polish Dental 
Association and National Antibiotic Protection Program 
in 2019 continue to support the 2015 guidelines of the Eu-
ropean Society of Cardiology on the prevention and treat-
ment of infective endocarditis (Table 1). They recommend 
the use of antibiotics in a number of situations, including 
the presence of an artificial prosthetic valve, the presence 
of artificial material used to repair the valve (e.g., a mi-
tral ring) and cyanotic congenital heart disease. In cases 
of congenital heart defects repaired with artificial mate-
rial, prophylaxis is recommended for 6 months after sur-
gery, or permanently if the defect has not been completely 
corrected and there is intracardiac leakage. The guide-
lines do not include a history of myocardial infarction or 
bypass surgery as posing an increased risk of  infection. 
They limit high-risk dental procedures to those in which 
the continuity of the mucous membranes is disrupted and 
the risk of injury to the gingival or periapical area is pre-
sent. Such procedures require antibiotic prophylaxis only 
in selected cases mentioned above.15,16 However, some au-
thors recommend antibiotics in the case of invasive pro-
cedures up to 30 days after cardiological intervention.17  
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the highest incidence of  myocardial infarction, and late 
afternoon hours, when fatigue and stress levels are high, 
should be avoided. 

During dental procedures, a supine position should be 
avoided, as it leads to the return of blood from peripheral 
areas to the central circulation system and may overload 
pulmonary circulation. In cases of  systolic heart failure 
following myocardial infarction, this overload may result 
in the aggravation of heart failure, including pulmonary 
edema after re-verticalization, and further contribute 
to orthostatic syncope.8 The patient should continue to 
take the medication before the appointment as directed 
by the attending physician. If the patient’s regular therapy 
includes nitrates, the patient should bring them. In cases 
of anxiety disorders and stress, administration of 5–10 mg 
of diazepam is recommended the night prior to the visit 
and 1–2 h before the treatment. In this case, the patient 
should not drive a motor vehicle.5

Local anesthesia  
in post-myocardial infarction patients 

Another important aspect of  dental treatment is lo-
cal anesthesia. If the patient’s condition is stable and 
medication is taken as prescribed, there are no contra-
indications for local anesthesia with adrenaline. Patients 
with ischemic heart disease are more vulnerable to the 
negative effects of  the release of  endogenous adrena-
line as a  result of  severe pain during surgery than they 
are to a  small amount of  adrenaline in an anesthetic.22 
A  visit to a  dental office is a  stressful event, meaning 
the level of endogenous catecholamines increases more 
than after the administration of  anesthesia.23 The level 
of endogenous adrenaline is naturally highest between 8 
and 11 AM, so the visits should not be in the morning.9 
Vander heyden et al. showed that the highest increase in 
the level of  adrenaline is associated with the beginning 
of  the visit and the treatment itself.24 However, during 

In each case, the benefits and risks of possible antibiotic 
usage should be balanced. It should be noted that in post-
myocardial infarction patients there may be indications 
for antibiotic prophylaxis resulting from other concomi-
tant diseases.18 The most important factors in the preven-
tion of  infective endocarditis are good oral hygiene and 
oral inflammation prophylaxis.19,20 

Rules for safe dental treatment

The basics of  safe dental treatment of  patients with 
cardiovascular diseases start with a detailed medical his-
tory including complaints, allergies, medications, and 
specialist recommendations. It is important to monitor 
the patient’s condition and to interrupt procedures when 
the patient becomes restless or cardiac problems arise. 
An angina attack can occur in the dental chair due to 
stress, pain and anxiety triggers.3 Pain can be felt in the 
jaw, from where it can radiate to the neck and throat, so 
in some cases the patient and the dentist may interpret it 
as toothache. If the patient experiences retrosternal pain, 
the procedure should be interrupted and sublingual ni-
troglycerin (0.4–0.8 mg) and oxygen (3L/min) should be 
administered. If the pain subsides within 5 min, the ap-
pointment can be continued or postponed to the next day. 
If the pain persists after 5 min, nitrates should be given 
again. If there is no improvement after 15 min from the 
first symptoms, a re-infraction should be suspected, and 
in this situation the patient should be transferred as soon 
as possible to an emergency department.5 

Psychological and physiological stress during den-
tal appointments has the potential to significantly alter 
hemodynamic stability. This means a  stress-reduction 
protocol is suggested for post-myocardial infarction pa-
tients, including profound local anesthesia, preoperative 
or intraoperative sedation and excellent post-operative 
analgesia.21 The dental visit should be short − up to 30 
min − and in the middle of the day. Morning hours, with 

Table 1. Comparison of guidelines for antibiotic prophylaxis of endocarditis

AHA 2007 
American Heart Association20

ESC 2015  
European Society of Cardiology15

Polish Dental Association  
and National Antibiotic Protection Program 

201916

– patients with a prosthetic heart valve or who have had 
a heart valve repaired with prosthetic material;

– patients with a history of endocarditis;
– patients with a heart transplant with abnormal heart 

valve function;
– patients with certain congenital heart defects including:

• cyanotic congenital heart disease (birth defects 
with oxygen levels lower than normal) that has not 
been fully repaired, including children who have had 
a surgical shunts and conduits;

• a congenital heart defect that has been completely 
repaired with prosthetic material or a device for the 
first 6 months after the repair procedure;

• repaired congenital heart disease with residual 
defects, such as persisting leaks or abnormal flow at or 
adjacent to a prosthetic patch or prosthetic device.

– patients with any prosthetic valve, 
including transcatheter valve, or those in 
whom any prosthetic material was used 
for cardiac valve repair;

– patients with a previous episode 
of infective endocarditis;

– patients with congenital heart defects:
• any type of cyanotic congenital heart 

defects;
• any type of congenital heart defects 

repaired with a prosthetic material, 
whether placed surgically or by 
percutaneous techniques;

• up to 6 months after the procedure or
• lifelong if residual shunt or valvular 

regurgitation remains.

– patients with artificial heart valve, including 
those implanted percutaneously, or patients 
who have been treated with artificial material 
for valve repair;

– patients after an episode of infective 
endocarditis;

– patients with congenital heart disease 
including:
• patients with congenital cyanotic heart 

defect;
• patients after a congenital malformation 

of the heart with artificial material both 
during surgery and using transcutaneous 
techniques for up to 6 months after surgery 
or for life, if residual leakage or valve 
regurgitation remains.
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the administration of  anesthesia and immediately after 
an injection, increases in adrenaline levels were not ob-
served.24 This means that most of the adrenaline is of en-
dogenous origin, hence the reduction of stress and good, 
effective anesthesia are indicated. Moreover, local anes-
thetics without vasoconstrictors do not provide satisfac-
tory hemostasis or anesthesia during dental procedures.25 
However, it is recommended not to exceed 0.04 mg 
of  adrenaline, which corresponds to 2 1.8-cc cartridges 
of anesthetic with adrenaline at a dilution of 1:100,000.14 
If it is necessary to administer more anesthesia, subse-
quent portions should be administered without a vaso-
constrictor. Intravascular anesthesia should be avoided.4 
The use of intrapulpal and intraosseous anesthesia is con-
traindicated, as this could lead to excessive absorption 
of adrenaline.9 For this reason, retraction cords impreg-
nated with adrenaline should be avoided. However, in the 
case of  untreated, unregulated arrhythmias or unstable 
angina, vasoconstrictor substances are contraindicated. 
Similarly, caution with the use of vasoconstrictors is indi-
cated in patients with pacemakers, especially implantable 
automatic defibrillators.23 Elad et al. showed that local 
anesthesia using articaine hydrochloride 4% with adren-
alin 1:200,000 is as safe as local anesthesia with lidocaine 
2% and adrenalin 1:100,000 in cardiovascular patients.26 
They observed neither severe adverse effects nor cardiac 
ischemic changes on electrocardiography (ECG) in either 
group. 

Hemostasis  
in post-myocardial infarction patients 

Today the risk of  complications of  dental procedures 
is dependent more on the anticoagulant therapy used 
than on the severity of  coronary heart disease. Patients 
who have had acute myocardial infarction always take 
medications that affect hemostasis.27 Depending on the 
indications, these are either antiplatelet drugs, vitamin K 
antagonists or new non-vitamin K antagonists (NOACs). 
Discontinuation of therapy with these drugs is associated 
with a  high risk of  complications, including death. This 
risk far exceeds the risk of increased bleeding during and 
after surgery. In addition, a  surgical intervention itself 
increases the risk of deep vein thrombosis. Double anti-
platelet therapy (DAPT) is aimed at preventing throm-
bosis in the coronary artery. The risk of thrombosis lasts 
until the atherosclerotic plaque stabilizes (a process last-
ing about 4–6 weeks) or − in the case of stent implanta-
tion − until it is covered with vascular endothelium (the 
conventional limit for metal stents is 1 month, and for 
coated stents 6–12 months). Double antiplatelet therapy 
includes acetylsalicylic acid and an inhibitor of the P2Y12 
glycoprotein receptor (clopidogrel, prasugrel or ticagre-
lor).28 In cases when there is also a risk of cardiac embo-
lism (atrial fibrillation, intracardiac thrombus) or a con-
comitant venous thromboembolism, DAPT treatment is 
supplemented with an oral anticoagulant.29 

Table 2. Recommendations for patients receiving drugs that affect hemostasis depending on the risk of excessive bleeding after dental procedures28

Risk of bleeding in dental procedures Patients on ASA  
and/or clopidogrel

Patients on oral 
anticoagulants

Patients on new oral 
anticoagulants (NOAC)

Low risk of excessive bleeding:
 1. conservative and endodontic treatment;
 2. supragingival scaling;
 3. periodontal pockets probing;
 4. air polishing;
 5. extraction of 1 tooth or teeth that are loose;
 6. single implant placement;
 7. laser evaporation of oral mucosa lesions.

continue therapy  
without  

any changes
check if INR < 3

continue therapy  
without  

any change

Moderate risk of excessive bleeding: 
 1. subgingival scaling;
 2. root debridement;
 3. frenulectomy;
 4. periodontal flap surgery;
 5. guided tissue regeneration;
 6. tooth extraction with flap elevation;
 7. extraction of impacted teeth;
 8. root resection;
 9. vestibuloplasty;
10. several implant placement;
11. closed sinus lift procedure;
12. excisional or incisional biopsy.

continue therapy  
without  

any changes
check if INR < 3 

stop therapy with rivaroxaban  
– 24 h before surgery,  

and with dabigartan – 1–2 days 
before surgery;

restart therapy 24–48 h after 
surgery.

High risk of excessive bleeding: 
 1. soft tissue augmentation with free gingival grafts  

or connective tissue grafts;
 2. placement of 6–8 implants in edentulous alveolar 

ridge;
 3. bilateral open sinus lift procedure;
 4. oncological, orthognathic and reconstructive 

surgery.

continue therapy with ASA;

stop therapy with P2Y12  
24–72 h before surgery;

in patients with high risk 
of thrombosis, consider 

glycoprotein IIa/IIIa inhibitors. 

check if INR = 2–2.5;

convert to heparin  
only in selected cases.

stop therapy with rivaroxaban  
– 24 h before surgery,  

and with dabigartan – 1–2 days 
before surgery;

restart therapy 24–48 h after 
surgery.
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Coronary angiography is routinely performed in pa-
tients with acute coronary syndrome, and if the coronary 
artery responsible for myocardial infarction is identified, 
a  revascularization procedure is performed. Coronary 
angioplasty is the most common, with the implantation 
of an anti-proliferative eluting stent, coated with a cyto-
static agent that inhibits cell division. This limits the in-
flammatory process and the formation of restenosis in the 
vessel, but at the same time slows down the epithelializa-
tion of  the stent and prolongs the need for DAPT. New 
drug-eluting stents require the use of 2 antiplatelet drugs 
for around 6 months, or 12 months if they are implanted 
due to acute coronary syndrome. This is a conventional 
time period to allow the vascular endothelium to grow. 
Earlier discontinuation of  therapy may result in acute 
thrombosis in the stent, myocardial infarction and death. 
In exceptional situations, metal stents are used; their epi-
thelialization takes 1 month.29

Time limits for DAPT were modified by ESC guidelines 
published in 2017.29 Two scales were created to establish 
a safe date for ending this treatment. The Precise-DAPT score 
is used for stent implantation, based on the results of labo-
ratory tests (hemoglobin, leucocytes, creatinine clearance) 
and patient data (age, a history of bleeding), and indicates 
either a  brief (3–6 months) or extended (12–24 months)  
use of DAPT. Longer therapy may be beneficial and lead 
to a lower risk of the stent closing. However, the duration 
of therapy depends on individual factors (e.g., age, comor-
bidities, left ventricle ejection fraction, bleeding risk or 
smoking) as well as the procedure technique (implanted 
stent caliber, the type of substance released, the presence 
of a stent in the vein bridge).29,30

In 2016 Pruszczyk et al. published (in Polish) a  paper 
detailing a  protocol for preparing patients on anticoagu-
lants for dental surgical procedures. It follows the guide-
lines set out by the European Society of Cardiology (ESC) 
and the European Association for Cardio-Thoracic Sur-
gery (EACTS).29 Most dental procedures are defined as 
low-risk in terms of  blood loss, and hemostasis can be 
achieved through the use of local hemostatic agents. There 
is a greater risk of blood loss associated with major recon-
structive procedures, bone block transplants, implanto-
logical procedures, extractions of more than 3 teeth, treat-
ments with the elevation of  the mucoperiosteal flap, soft 
tissue augmentation procedures, connective tissue grafts, 
and open sinus lift procedures. The 4 criteria for abundant 
post-operative bleeding are: bleeding lasting longer than 
12 h, forcing the patient to report to the dentist’s office or 
the emergency room, hematoma or bruising, and the need 
for a blood transfusion.31

The effect of antiplatelet therapy may double the bleed-
ing time, but in most cases it remains within the normal 
range or only slightly over it.31 The results of a platelet ag-
gregation test might be abnormal, although without clini-
cal consequences.32 Prolonged bleeding time is not a ma-
jor clinical problem, since hemostasis can be achieved by 

pressure, suturing, applying collagen sponges, or prescrib-
ing tranexamic acid. As mentioned above, discontinua-
tion of antiplatelet therapy is the main cause of late stent 
thrombosis, which can result in serious complications, in-
cluding death (in up to 45% of cases) and significant dam-
age to the heart.33 The safety of surgical dental procedures 
during antiplatelet therapy was confirmed by Park et al.34 
Among 100 patients undergoing combined antiplatelet 
therapy with acetylsalicylic acid, clopidogrel and in some 
cases with the addition of cilostazol, only 2 patients had 
increased post-operative bleeding after tooth extraction, 
and in both, pressure was enough to stop the bleeding.32 
Dodson demonstrated that the amount of bleeding mea-
sured during invasive procedures was similar in a group 
of patients who suspended their acetylsalicylic acid (ASA) 
therapy for 7 days before tooth extraction and in patients 
who continued their ASA therapy.33 However, Buhatem 
Medeiros et al. showed that patients on double antiplate-
let therapy presented a larger volume of bleeding during 
invasive procedures than patients not using these medica-
tions.35 Local hemostatic methods were sufficient to con-
trol the bleeding and there were no post-operative bleed-
ing complications in any of the presented cases.35 When 
in doubt, it is recommended to check prothrombin time 
(PT), partial thromboplastin time (PTT) and the number 
of platelets. If PT and PTT are found to be within the nor-
mal range and the number of plates exceeds 100,000/mm3,  
surgery can safely be performed.32 In more complicated 
surgical procedures with a  moderate bleeding risk, pa-
tients should be maintained on aspirin, while P2Y12 in-
hibitor therapy should be discontinued.31 

The vitamin K antagonists warfarin and acenocoumarol 
are used in conditions associated with coronary heart dis-
ease, including prophylaxis of venous thromboembolism, 
and in patients with arrhythmias, artificial valves, throm-
bophilia, and antiphospholipid syndrome.36,37 In these 
cases, administration of  vitamin K antagonists should 
not be stopped before any dental procedures – includ-
ing procedures with a higher risk of bleeding – if the pa-
tient’s INR < 3 24 h before the planned procedure.35 If the 
patient’s INR > 3, the attending physician should adjust 
the therapy to achieve a lower INR.31 Withdrawal of oral 
anticoagulants does not guarantee that bleeding will not 
occur; serious bleeding also occurs in patients who have 
never taken anticoagulants. Only 0–3.5% of cases of ex-
cessive bleeding are severe enough that they cannot be 
controlled with local measures. A higher risk (of death or 
permanent disability) is associated with discontinuation 
of anticoagulant treatment. In a relapse of venous throm-
boembolism, the risk of death is 6% and of permanent dis-
ability is 2%. In the case of arterial embolism, the former 
risk is 20% and the latter 40%.38 It should be emphasized 
that there is no description in the literature of any case 
of death or permanent disability resulting from massive 
bleeding after a  dental procedure in a  patient who was 
taking anticoagulants. It should be borne in mind that 
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during anticoagulant therapy, the administration of tetra-
cyclines, erythromycin, clarithromycin, and metronida-
zole is contraindicated.9 

Newer anticoagulants are direct inhibitors of  factor Xa 
− rivaroxaban, apixaban, edoxaban − and the direct throm-
bin inhibitor dabigatran. They are used in deep vein throm-
bosis, pulmonary embolism, embolism due to non-valvular 
atrial fibrillation, following orthopedic surgery, as well as in 
acute coronary syndrome and venous thromboembolism. 
There are no unambiguous guidelines of how to proceed 
with the use of these drugs in planned surgical procedures. 
The manufacturers of these drugs recommend a break of 1 
day in pharmacotherapy, extended to 2 days in cases of im-
paired renal function with glomerular filtration rate (GFR) 
lowering to 30 mL/min/1.73 m2. It is recommended that 
the procedure should be performed when the drug con-
centration is the lowest − that is, 12 h or 24 h after the last 
dose, depending on whether the drugs are taken once or 
twice daily. If procedures with a high risk of bleeding are 
planned and the medications are taken in the morning, 
the dose of the drug used once a day (edoxaban) should be 
delayed until after the procedure; with drugs taken twice 
daily (apixaban, dabigatran and rivaroxaban), the evening 
dose should be skipped. If edoxaban is taken in the evening, 
there is no need to skip the dose. If complete hemostasis 
is obtained during the procedure, the dose that was previ-
ously skipped can be taken after 6–8 h.38 In patients taking 
medications affecting hemostasis, it is recommended that 
dental procedures should be performed early enough dur-
ing the day to allow the patient to seek help in case of pro-
longed bleeding. Likewise, treatment should be carried out 
at the beginning of the week, as re-bleeding usually takes 
place after 24–48 h.39 The use of an infiltration anesthetic 
with a vasoconstrictor is recommended, and nerve block 
anesthesia should be avoided if possible. If nerve block an-
esthesia is necessary, it should always be performed with 
aspiration. 

Following an extraction, the tooth socket should be 
provided with a hemostatic dressing and sutured well for 
7–14 days, and gauze pad compression should be main-
tained for 30 min after treatment.37 The patient should be 
advised not to rinse their mouth for 24 h, not to perform 
suction or create negative pressure in the mouth, not to 
touch the alveolus with the tongue or any foreign body, to 
avoid hot and hard food, and not to bite on the side of the 
procedure. The patient should be advised to apply pres-
sure for 20 min with a clean gauze pad in case of bleeding 
and contact the dentist if hemostasis does not occur.31,39 

Conclusions
Patients who have suffered a heart attack often require 

dental treatment. Inflammation of the oral cavity not only 
reduces the quality of life, but can also contribute to dete-
rioration of the course of ischemic heart disease. In most 

cases, dental treatment can be undertaken 6 weeks after 
myocardial infarction. It is important to eliminate pain, 
so local anesthesia with a  vasodilator in a  dose not ex-
ceeding 0.04 mg should be used. Antibiotic prophylaxis 
is usually not required. Visits should be short and car-
ried out in the early afternoon. The patient should be in 
a  comfortable sitting position. If the patient complains 
of  retrosternal pain, the procedure should be discontin-
ued and oxygen and nitrates administered. If there is no 
improvement, a  re-infarction should be suspected and 
an ambulance should be called immediately. In the vast 
majority of  cases, antiplatelet drugs and anticoagulants 
should not be discontinued prior to planned surgery, 
since there is a significantly higher risk of thromboembo-
lism than of increased bleeding in these patients. In case 
of any doubts as to the patient’s health and the possibil-
ity of dental treatment, the patient should be referred to 
a specialist to establish an individualized treatment plan.
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