
May 5, 2023  |  Sydney, Australia  |  Collection of scientific papers «SCIENTIA» 
. 

175 

 

SCIENTIFIC RESEARCH GROUP: 
 

Serhii Turchenenko 

assistant of the department 

internship dentists 

Donetsk National Medical University, Kramatorsk, Ukraine 
 

Yurii Yarov 

associate professor, PhD of medical sciences, 

Head of Department 

internship dentists  

Donetsk National Medical University, Kropyvnytskyi, Ukraine 
 

Yarova Svitlana 

professor of Department 

internship dentists 

Donetsk National Medical University, Kropyvnytskyi, Ukraine 
 

Maya  Yermolaieva 

Professor, Head of Department 

of internal medicine No. 1 

Donetsk National Medical University, Kropyvnytskyi, Ukraine 
 

Yuliia Turchenenko 

Cardiologist 

Medical center “Euromed”, Kramatorsk, Ukraine 

 

 

SELECTIVE ANALYSIS OF THE BENEFITS OF USING 

ATRICAINE WITH A VASOCONSTRICTOR 1:200000 

DURING DENTAL MANIPULATIONS FROM THE 

POINT OF VIEW OF THE IMPACT ON THE 

CARDIOVASCULAR SYSTEM 
 

Actuality 

Fighting pain has always been a dream of mankind. As long as medicine exists, this problem 

is considered one of the most important and is constantly being developed and improved. Today, 

modern dentistry uses innovative methods of pain relief, which allow local anesthesia to be 

performed most effectively and in the most comfortable conditions for both the patient and the 

doctor [1,8]. 

Modern dentistry is directly related to the use of a vasoconstrictor as part of a local 

anesthetic. Thus, the combination of a vasoconstrictor and atricaine can provide the doctor with 

certain useful therapeutic effects during the intervention. One of the main ones is the decrease in 

the peak concentration of the anesthetic agent in the patient's plasma. The second factor in the 

need for such a combination is an increase in the duration of active anesthesia with a minimum 

concentration of the local anesthetic solution, which is necessary for temporarily blocking the 

nerve and reducing local blood loss that may occur during surgical procedures [2,3]. 

However, the introduction of a vasoconstrictor into the local anesthetic solution can also 

have a certain harmful effect on the body, which requires careful use and careful history taking. 

According to research publications by many authors, a reduced level of vasoconstrictor 
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concentration can provide the same therapeutic effect as the use of a higher concentration of 

epinephrine, but with the advantage of a reduced likelihood of side effects [1,3,4]. 

Adrenaline, which is often used to treat emergencies, can be harmful to patients at high risk 

of cardiovascular events because it can cause acute circulatory disturbances. In addition, 

adrenaline can cause excitation of the central nervous system and affect the metabolism and 

smooth muscles of the bronchi and gastrointestinal tract. Symptoms of vasoconstrictor toxicity 

may include hypertension, tachycardia, tremors, headache, palpitations, and cardiac arrhythmias. 

Vasoconstrictor drugs contained in the composition of local anesthetics may have little effect in 

healthy patients, but cause significant changes in clinical status in patients with hypertension, heart 

disease, hypokalemia, and other conditions. This may be caused by interactions with other 

medications the patient is taking, although most studies of the systemic effects of vasoconstrictors 

in local anesthetic solutions have usually been conducted in healthy patients [5,6]. 

Some authors have described clinically recorded changes in blood pressure, heart rate, and 

electrocardiogram parameters during and after tooth extraction using local anesthetic in both 

normotensive and hypertensive patients[7]. 

Many scientists quite often point to the benefit of including vasoconstrictors in local 

anesthetic solutions, which is that the amount of endogenous epinephrine released in response to 

inadequate anesthesia or stress is significantly greater than that which reaches the circulation after 

local anesthesia. Analyzing the publications of recent studies using local anesthetics with 

epinephrine in the process of experimental treatment and anesthetics without epinephrine for 

control, unfortunately, did not confirm the previous statement. In these studies, standard injections 

for pain relief were performed. As a rule, it is a blockade of the upper alveolar nerve and the lower 

alveolar nerve [1,4,7]. 

Some publications reflect research on alternative injection techniques—injection into the 

periodontal ligament—that have also demonstrated clinical effects on the cardiovascular system. 

They note that changes were recorded even with the use of reduced dosage volumes compared to 

standard techniques. Since a periodontal injection is essentially an intraosseous injection, the 

authors Smith and Pashley found in their research that the high pressure of the injection solution 

that occurs during this manipulation allows the anesthetic solution to enter the capillaries and 

venules so as quickly as the technique of intravascular injections [2,4,6]. 

Regardless of the type of dental injection, vasoconstrictors injected with local anesthetic are 

rapidly absorbed into the bloodstream and can cause significant cardiovascular changes within 

minutes of injection[9]. 

Contraindications to anesthesia with articaine drugs that occur are more often associated 

with the presence of adrenaline in its composition and adrenaline stabilizers - sodium 

metabisulfite[1, 10]. 

Aim 

Selectively evaluate the effect of articaine solution with adrenaline content 1:100000 and 

solution with a concentration of 1:200000 during dental intervention with provision of effective 

local anesthesia, and their influence on the cardiovascular system. 

Materials and methods 

Our research took place in the dental office of the KNP of the Mariupol City Council "City 

Dental Center", which is located on the basis of the humanitarian center for assistance to displaced 

people of the city of Dnipro "YAMariupol" and the dental office of the KNP of the Kramatorsk 

City Council "Dental Polyclinic No. 1". We analyzed clinical data and questionnaire responses of 

50 people (aged 20 to 55 years) during and after dental intervention using a local anesthetic with 

a vasoconstrictor concentration of 1:100000 and 1:200000. 

Examinations were carried out according to the methodology generally accepted in 

dentistry, which included collection of complaints, history of life and diseases, external 

examination of the face and oral cavity. After getting acquainted with the treatment plan in 
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accordance with the established diagnosis and treatment protocol (Order of the Ministry of Health 

No 566 from 23.11.2004), which included infiltration anesthesia on the upper jaw within the 

premolars and molars, blood pressure was measured. Also, the condition of the selection of 

persons participating in the study was a statement by the patient about the absence of fear or 

anxiety regarding dental manipulations, a statement about good physical and emotional well-

being, denial of the presence of systemic diseases or allergies. After the manipulation, a survey 

was conducted, which included the following points: - painfulness of the injection - the presence 

of painful sensations at the injection site at the end of the intervention. Blood pressure was re-

measured 15 minutes after anesthesia, but before performing dental manipulations and at the end 

of dental treatment. Patients were divided into 4 groups: 1 group consisted of 15 people who 

received an injection with a 1:200000 solution and were informed about it; group 2 consisted of 

10 people who received an injection with a 1:200000 solution, but did not receive information 

about the concentration of epinephrine; group 3 consisted of 15 people who received an injection 

with a 1:100000 solution and were informed about it; Group 4 consisted of 10 people who received 

an injection with a 1:100000 solution, but did not receive information about the concentration of 

epinephrine. All patients received anesthetics of the same manufacturer and the same injection 

volume. 

The results 

According to the results of our study, the following was found: in the first and second 

groups, no one answered about the pain of the injection or the presence of painful sensations at 

the injection site at the end of the intervention. From the side of blood pressure indicators relative 

to the primary data of measurements before anesthesia, changes were determined 15 minutes after 

the introduction of vasoconstrictors within the limits of an increase in systolic blood pressure by 

3-5 mmHg, diastolic blood pressure by 0-3 mmHg. and decrease to the initial indicators at the end 

of the treatment visit. It should be noted that no statistically significant difference was found 

between the results of groups 1 and 2. 

In the third group, 7 answers about the pain of the injection and 5 about the presence of 

painful sensations at the injection site at the end of the intervention were recorded. An increase in 

blood pressure relative to the input measurement data was determined 15 minutes after the 

injection of the anesthetic solution: an increase in systolic blood pressure by 12-17 mmHg, 

diastolic blood pressure by 7-12 mmHg. and an increase in systolic blood pressure by 8-13 mmHg 

and diastolic blood pressure by 6-9 mmHg remained. at the end of the treatment visit relative to 

the initial value. 

In the fourth group, two answers about the painfulness of the injection and two about the 

presence of painful sensations at the injection site at the end of the intervention were recorded. 

From the side of blood pressure changes relative to the primary measurement data before 

anesthesia, an increase in systolic blood pressure by 12-15 mmHg and diastolic blood pressure by 

8-10 mmHg was determined. and an increase in systolic blood pressure by 5-11 mmHg and 

diastolic blood pressure by 5-9 mmHg remained. at the end of the reception. In turn, this can 

become a reason for researching the impact of conveying information about the increased 

concentration of adrenaline on the patient's condition and perception. 

Conclusions 

For patients, the anesthetic articaine containing adrenaline at a concentration of 1:100000 or 

1:200000 provides excellent pain management. It should be understood that the use of 

vasoconstrictors as part of local anesthetics is based on minimal pharmacology, using the lowest 

dose capable of causing the desired effect and minimizing potential pharmacological toxicity. 

Selective results were obtained demonstrating the practicality of choosing low 

concentrations of epinephrine 1:200000 in terms of continuous full-scale analgesia and less 

cardiovascular burden compared to the 1:100000 solution 
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Research perspectives 

The results of the research presented in this work indicate the need for further study of the 

factors of influence of local anesthetics with different concentrations of vasoconstrictor on the 

patient and his cardiovascular system. 
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