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ABSTRACT

Objectives: The objective of this research was to examine the potential relationship between apical periodontitis and
arteriosclerosis.

KEYWORDS Materials and Methods: A specific query was applied to the Pubmed page containing medical articles. Three
Apical periodontitis independent reviewers were tasked with the collection and selection of articles for inclusion in the study. The selected
Artherosclerosis

data items consisted of the year of publication of the article, the article's purpose, the specific name of the bacterium,
the causes of endodontic pathology, and the definitive or evasive conclusion of the published article.

Cardiovascular disease
Endodontic treatment
Penicillin

Results: The present study included a total of 25 articles. Four review-type studies were identified that demonstrated
a positive correlation between apical periodontitis and cardiac diseases. Articles primarily focused on the association
Ilma Robo between apical periodontitis and cardiovascular diseases, without specifying a specific bacterial strain. The available
Department of Therapy, Faculty of Dental data suggests that the combination of cardiac examinations and blood tests is the most prevalent methodology
Medicine, University of Medicine, Tirané, . . . . . . s
Albania employed. A strong or relative interconnection was observed between the pathologies of apical periodontitis and
E-mail: ilmarobo@yahoo.com cardiac diseases.

CORRESPONDENCE

CLINICAL SIGNIFICANCE Conclusion: Research indicates that there is a notable correlation between apical periodontitis and cardiac pathologies.

It is worth noting that the inflammatory markers found in blood are not specific enough to enable the accurate
diagnosis of apical periodontitis.

Any source of infection, even without clinical
signs that force the patient to come to dentist
urgently, serves as source of temporary
bacteremia in blood, which with specific
attacks with different durations, targets tissues
of inner walls of blood vessels.

1. Introduction

Endodontic pathogens are part of the bacterial plaque, but with
the characteristic that when these pathogens are given the
opportunity to enter the sterile tissue of the pulp tissue limited to
the solid walls of the pulp chamber and the tooth root canals, these
pathogens, such as Porphyromonas Gingivalis, Prevotela
Intermedia or Actinomyces, turn into dangerous pathogens for
periapical tissues as well. Precisely in the periapical tissue areas,
these pathogens come into contact with the immune cells of the
affected individual."?* The battle between endodontic pathogenic
bacteria and the host's immune cells can have effects beyond the
affected area. For instance, it can cause arteriosclerosis in distant
parts of the body, such as the heart or brain.?3-

Several articles have focused on assessing the risk of patients
with apical periodontitis for developing arteriosclerosis, and vice
versa. These studies have often concluded that the elimination of
apical periodontitis through endodontic protocols, with or without
systemic administration of antibiotics, is effective in reducing the
risk of arteriosclerosis.®” The main underlying cause of the possible
connection between these two pathologies is attributed to the
endodontic bacterial flora.”® The bacterial organization within the
pulp chamber or root canals, taking the form of a biofilm, acts as
a protective and enhancing agent, thereby increasing bacterial
resistance and pathogenicity. 369"

If the presence of certain actors is confined to the canals of the
tooth roots, their impact is limited to the pulp without extending
beyond it. Consequently, their effect remains localized and fails to
manifest in hard dental structures such as dentin or cementum."
3 However, when these actors surpass the tooth's apex into the
periapical area, the initial interaction with the host's immune cells
is pivotal in establishing a link between the pathology of apical

periodontitis and other organs of the host's body.>'' This
connection poses a significant threat to the affected individual's
overall health 2691214

It has been observed that treated infection foci that require
endodontic re-treatment can serve as foci of focal infection,
leading to the aggravation of existing cardiac pathologies.'”'®
Several conducted studies have been published that emphasize
the potential relationship between the existence of oral diseases
and cardiac diseases."?* However, there is a question about the
availability of sufficient data in the published literature regarding
this correlation of pathologies.’?' In light of this, it is important
to conduct further research to better understand the link between
endodontic periapical pathologies and cardiac pathologies, and to
develop effective treatment strategies for preventing the
progression of these conditions and improving patient
outcomes>?*?* In this article, the orientation towards the
relationship between apical periodontitis and cardiovascular
diseases was to exclude pathological cases involving two systemic
pathologies  simultaneously, cardiovascular disease and
diabetes.>*? The purpose of this article is to highlight the close
connection between endodontic periapical pathologies and
cardiac pathologies.

2. Materials and Methods

2.1. Guidance and eligibility criteria

The systematic review in question used the Prisma transparent
reporting guidelines, which are designed to ensure a rigorous and
transparent approach to conducting systematic reviews and meta-
analyses. The review focused on articles that discuss the pathology
of apical periodontitis and cardiovascular diseases in adult
patients. In order to ensure the highest level of relevance and
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Fig. 1. Flow diagram of the study protocol

accuracy, articles that included patients with diabetes mellitus in
addition to the aforementioned pathologies were excluded from
the review.

2.2. Information sources and search strategy

The screening process was completed in January 2024. Keywords
were applied to the Pubmed page of medical articles with the
primary aim of finding initial articles including apical periodontitis
and cardiovascular disease. The following query was used to
screen the literature via Pubmed Advanced Search: (cardiovascular
disease OR artherosclerosis OR Penicillin OR Amoxicillin) AND
(apical periodontitis OR endodontic treatment OR endodontics).

2.3. Selection and data collection process

In the collection and selection of articles to be included in the
study, three reviewers (I.R, N.A, K.C). worked independently, who
were previously familiar with the combination of key words and
the manner of their application. The data collected in this way from
three reviewers (I.R, N.A, K.C) were further analyzed together, to
determine the final number of articles included in the review of this
article.

2.4. Data items

The selected data items were: the year of publication of the
article, the purpose of the article, the specific name of the
bacterium, the causes of endodontic pathology, the concise and
definitive or evasive result of the published article.

Table 2. Data on the relationship between cardiac diseases and oral health
based on the review type studies included in this study.

The connection Endodontic Endodontic Total
between periodontal
pathologies
Connection is Jakovljevic et al. Folwaczny et 4 studies
available 20203 al. 2019
Noites et al. 2022" Hassan et al.
202122
No connection - - -
Total 2 studies - 8% 2 studies—8%  4-16%
3. Results

3.1. Study selection

Upon conducting an analytical examination of the situation from
a dental pathology perspective, it was observed that there existed
approximately 1,462 articles. However, when a specific query was
employed, the aforementioned number was reduced to a mere
105 articles. The second combination of key words had to do with
the age of the patients, and with the non-inclusion of diabetes as
an accompanying pathology of cardiac diseases in most cases.
These found articles were also filtered for 10 years and reached the
value of 28 articles for further analysis in this study.

From 28 studies selected for the realization of the purpose of our
study, about 25 studies were taken for further analysis based on
the inclusion and exclusion criteria during the selection of the
study sample. Three of the studies selected in the first phase (3
articles) were excluded because the purpose of these studies did
not match the purpose of our study.

A total of 28 articles were selected, of which 3 articles were not
taken for further evaluation as they did not meet 1 or some of the
following criteria:
1.The article describes the connection between the pathology of
apical periodontitis and cardiovascular pathology, but in a patient
who also suffers from another pathology before (2 articles).?>?
2.The article describes the connection between the pathology of
apical periodontitis and cardiovascular pathology, but in a patient
who also suffers from another pathology before (1 article).?®

At this stage, 25 articles were selected as part of the basic articles
included in the study (Fig. 1). 2426

3.2. Findings of the publications

This analysis comprises four review-type studies that investigate
the correlation between apical periodontitis and cardiac
diseases."?'>2 Two studies™ reveal a positive correlation between
apical periodontitis and cardiac diseases, while the other two
studies'*? indicate the presence of a connection between cardiac
diseases and endodontic/periodontal pathologies (Table 1). The
results of review-type studies have demonstrated a correlation
between cardiac pathologies associated with endodontic and
endodontic/periodontal conditions (Table 2). Table 3 highlights
the research trend in this area with a focus on identifying specific
bacterial strains. Prior to the COVID-19 pandemic, research mostly
centered on the link between apical periodontitis and

Table 1. Review-type studies are presented in this table based on the purpose of the study and the main conclusions reached. The order of placement

of the articles respects the ascending order of the year of publication.

Studies

Aim

Conclusions

Oral diseases

Folwaczny et al. 20192

Jakovljevic et al. 20203

Hassan et al. 202122

Noites et al. 20221

Presentation of the latest data on the
oral health of patients with congenital
heart disease.

Finding the correlation between
cardiovascular diseases and apical
periodontitis.

To show how oral diseases can be
related to cardiovascular ones.

There is insufficient data on the link
between oral health and cardiovascular
disease.

Oral diseases serve as a cause of
bacteremia that can cause infective
endocarditis in patients with congenital
heart disease, but the reverse of this
phenomenon is also true.

There is a weak correlation between the
two pathologies. Longitudinal cohort
studies are needed.

Endodontic - periodontal

Weak association between apical
periodontitis and cardiac diseases,
cohort-longitudinal studies are needed.

Endodontic - periodontal

Endodontic

Endodontic - periodontal

Endodontic

Cardiovascular diseases and apical periodontitis
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Table 3. Studies conducted in vivo with the aim of finding the correlation
between oral pathologies and cardiovascular diseases, also classified
depending on the year of publication of the article.

The Pathogen 2013-2019 2020-2022

Specific Reis et al. 20163 Jimenez et al. 20222
pathogen Montano et al. 202124
Nonspecific Glodny et al. 201377 Bilgin Cetin et al. 2020°
pathogen Inchingolo et al. 201320 Leao et al. 2022'

Willershansen et al. 201416
Petersen et al. 20143
Cotti et al. 2015
Vidal et al. 20160
Gomes et al. 2016°
Virtanen et al. 20178
Rashmi et al. 201775
Allareddy et al. 201726
Chauhan et al. 20194
Garrido et al. 2019°
Bergandi et al. 20197
14 articles — 78%

Total of articles 4 articles — 22%

cardiovascular diseases without identifying a particular bacterial
strain, 481013151720 However, in the three-year period following the
pandemic, the number of articles that identified specific bacterial
flora®?* in association with the connection between apical
periodontitis and cardiovascular diseases was roughly equal to
that of those that did not specify the bacterial strain responsible,’®
with a ratio of 1:1.

The correlation between apical periodontitis and cardiac
pathologies seen not in the presence of a specific causative
pathogen is the subject of Table 4, which outlines the relevant
literature. Notably, numerous articles 4721113171926 examined the
relationship between these conditions through cardiac analyses
and examinations. In contrast, other publications suggest that
blood tests and the monitoring of specific inflammation markers
in the blood are essential to control the association between the
two pathologies.®”10151920 A few articles evaluated this relationship
by analyzing the change in periodontal index values.>8%111315-17
However, the data indicate that the combination of cardiac
examinations and blood tests”' or blood tests and periodontal
indices’™"® is the predominant methodology. A recent trend in
scientific research is the combination of cardiac and periodontal
examinations.™ Notably, dental professionals emphasize the
importance of combining endo-periodontal indicators with blood

tests or cardiac examination techniques in about six articles " 1315
17

Based on the data presented in Table 5, it is evident that an
interconnection exists between the pathologies of apical
periodontitis and cardiac diseases. Two articles®'° strongly support
this connection, as evaluated by changes in blood markers.
However, the analyses of cardiac parameters do not exhibit a
similar strong connection.*?® Of particular interest is the strong
correlation between cardiac tests and oral pathologies expressed
in articles®™™, while for the combination of blood tests and
periodontal index, positive' as well as negative® results have been
reported for the association between the two pathologies.

Upon examining the data presented in Table 6 with a focus on
specific bacteria, it is notable that there exist three articles
containing specific names.>??* However, only one of these
articles? discusses the link between apical periodontitis and cardiac
diseases with endo-periodontal pathogens. The data presented in
Table 7 are expressed based on the references of these articles,
specifically for pathogenic flora.

4. Discussion

Based on an analysis of various review type studies that
examined the relationship between oral diseases and cardiac
diseases, it is evident that a weak correlation exists between the
two pathologies. Specifically, data from both longitudinal and
retrospective cohort studies indicate that only about 16% of the
studies support the existence of this correlation.3”'22¢ The data
under consideration pertains to the years between 2019 and 2022,
which are the corresponding years of the articles included in our
study. Specifically, the articles are divided equally, with 50%
supporting the notion that endodontic pathology is the root cause
of both apical periodontitis and caries, while the other 50%
attribute temporary bacteremia in the blood to a combination of
periodontitis, apical periodontitis, and caries, which can lead to
infective endocarditis.>®'2

Dental caries, a common dental disease, can lead to pulpal
pathologies that may result in apical periodontitis. However, when
viewed as a pathology that involves bacterial flora, it is comparable
to other periodontitis. Therefore, it may be necessary to shift the
focus of review studies of this nature towards the pathogens that
cause apical periodontitis rather than solely on the name of the
pathology, which is distinct from periodontal pathologies.?'?

Table 4. Studies about the relationship between oral health and cardiac pathologies seen not in the presence of a specific causative pathogen.

No. Average age Heart Blood Oral Indexes Interconnection
2013-2019
1. AP420-40 years Carotid intima-media thickness - - +
2. AP> 55 years - - Endo-perio +
3. AAP® 18-40 years - Protein C-reactive - +
IL-6, IL-10
MMP-8
E-selectin
4. CAP7 - Endothelial dysfunction -6, Il-1 - +
TMF-alfa
ICAM-1
E-selectin
5. APS - - - Endo-perio +
6. CAP'0 - 53 years CPR +
I-6
Fibrinogen
7. CAP™3 - 50 years Abdominal aorta tomography - Endo +
8. CAP5 - - CRP Endo-perio +
IL-6
Fibrinogen
9. CAP16 - - CRP Endo -
10. CAP'7 - 54 years Tomography arteriosclerotic aorta - Endo +
11. AP — 31 years Endotelial Flow IL-2 - +/-
TNF - alfa
Oksidant status
12. CAP20 - Stresi oksidativ +
13. AP26 19-65 years Open cardiac procedures - - +
2020-2022
1. AP? - Coronarography - Perio +
2. AP — 62 years Angiography - Endo-perio +/-
Total 15 studies 8 studies — 44% 8 studies — 44% 8 studies — 44% 12/2/1 studies
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Table 5. Method of evaluation of patients included in studies with the aim of analyzing the relationship between cardiac pathologies and oral health.

The evaluation  Reference articles Interconnection Total
element
Only the heart Chaudan N et al.20194 Impairment in carotid intima media thickness in AP indicates possible correlation!  Evasive +
Infectious complications in patients with apical abscess are more numerous in
Allareddy V et al.201726 cases of open cardiac surgery. Evasive +
2-11%
Only the blood Garrido M et al.20196 Mechanistic connection Modest participation in the impact of endodontic lesions  Evasive +
Vidal F et al.2016 ° Correct endodontic treatment regulates the balance of oxidative stress Positive
Inchingolo F et al.2013% Positive
3-17%
Oral only Gomes MS et al.2016° Age equal to or over 60 years old with hypertension and endodontic pathology  Positive
has a high risk for cardiac incidents. Regression analyzes indicated a correlation of
about 3.83 between AP and cardiac diseases.
Virtanen E et al.20178 Positive
2-11%
Heart+blood Bergandi L et al.20197 The increase in markers in the blood as a result of AP has a potential impact on  Evasive +
endothelial dysfunction. CAP may cause a greater effect in men than in women for
endothelial dysfunction, as a consequence of the action of estrogen.
Cotti E et al.2015" Positive
2-11%
Heart+oral Petersen J et al.2014" CAP without endodontic treatment has more effect than apical radiolucencies with ~ Positive
endodontic treatment. CAP is directly proportional while retreatments are inversely
proportional to the association between CAP and cardiac disease. Edentulism as a
Glodny et al.2013"7 result of periodontitis is also related to cardiac diseases. Univariable studies show  Positive
that AP is correlated with cardiac disease, while multivariable studies show that AP
is independent of cardiac disease.
Bilgin Cetin M et al.2020° Positive
Leao TSS et al.2020 " Evazive +
4-22%
Blood+oral Rashmi N et al 20175 Systemic levels of Il-6 and fibrinogen are affected by CAP. CRp values have no  Positive
significant correlation with the number of apical lesions.
Willershausen | et al.20147° Negative
2-11%
Total 9 studies positive/ 5 studies evasive +/1 study negative 15 studies

Upon evaluating the in vivo studies conducted, it can be
determined that the quantity of articles published between 2020-
2022 pertaining to the relationship between oral pathologies and
cardiac diseases has decreased by 22%. Furthermore, it is
noteworthy to mention that only 17% of the articles in this area of
study specify the pathogenic bacteria responsible for the
connection, while the remaining 83% examine the relationship
between oral pathologies and cardiac diseases through
inflammation markers in the bloodstream.>”"" It is observed that
roughly 44% of the studies analyze the heart, blood, or oral
endodontic and periodontal status as an element of analysis, with
almost equal distribution.®'”

The evaluation of cardiac functioning and oral endodontic status
has yielded positive results when these elements are combined.
However, when the evaluation is performed only through blood
tests, the results are not as specific to endodontic pathologies.?*3!
In such cases, markers of inflammation in the blood are not
sufficient to diagnose the condition accurately. Therefore, the best
approach is to identify a combination of specific markers of
inflammation in the blood and the presence of apical periodontitis.
However, it should be noted that the specific connections between
these elements are relatively few in number and not very specific

in terms of the connection mechanism.’23

Apical periodontitis, a common dental condition, is often
perceived as an endodontic pathology. However, it should be
regarded as a periodontal pathology due to its impact on the
healthy tissues of the periapex.”*2** Unlike pulpal endodontic
infections that are typically confined to the solid walls of the root
of the affected tooth, apical periodontitis is not limited by the size
of the apical foramen. This unrestricted "wave of attack" can cause
significant damage to the healthy tissues of the periapex. The
immunological cells that combat the oral bacterial flora are
situated in this area, making it a prime target for the members of
the oral flora to enter the bloodstream. The oral flora's infiltration
into the bloodstream can lead to further damage in other areas of
the body.>33> Therefore, it is crucial to consider the impact of
apical periodontitis beyond its immediate location and understand
its potential to cause long-lasting harm.

The process of arteriosclerosis causes visible damage to the
affected organ via blood attack and related mechanisms,
regardless of the location of the affected blood vessel. The heart
is one of the organs that undergoes life-threatening consequences
as a result of arteriosclerosis. Whether it originates from oral flora
or is initiated by sensitive attacks of temporary oral bacteremia,

Table 6. Specific pathogen causing the relationship between oral pathologies and cardiovascular diseases based on the studies carried out in selected

publications in accordance with the purpose of the study.

No. Type of study Specific pathogen

The evaluative element

Bacterial samples from canals before and after
mechanochemical preparation

Antibodies in the patient's serum Intracanal bacteremia

The frequency of cardiac diseases, Frequency of caries,

2013-2019

1. Reis LC et al.20162 Streptococci
Cohort study

2020-2022

2. Jimenez C et al.2022?2 Porphyromonas gingivalis
Cross-secional Porphyromonas endodontalis

3. Montano TCP et al.202124 Streptococcus Viridans
Retrospective

apical periodontitis

Cardiovascular diseases and apical periodontitis
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Table 7. Results of studies after analyzing the specific pathogen responsible for the relationship between oral health and heart disease.

No. Methodology

Results

Conclusion

2013-2019
1. Reis LC et al.2016%3
Cohort study

Blood sample after 5 and after
30 minutes after root canal
treatment in 32 patients PCR
assay

2020-2022
2. Jimenez C et al.20222
Cross-secional

In 80 patients under or equal
to 40 years old, bacteremia of
tooth root canals was
evaluated by PCR and
antibodies in blood by ELISA.
Cardiac and oral profiles were
evaluated in 100 patients, 70%
men with an average age of
pathology diagnosis of about
45 years.

3. Montano TCP et al.202124
Retrospective

Streptococci In 18% of cases,
bacteremia occurs in patients who
are not treated with prophylaxis 5
minutes after endodontic treatment
10% of cases presented with
bacteremia in patients treated with
prophylactic antibiotics

Porphyromonas  gingivalis  22%
intracanal Porphyromonas
endodontalis 33% intracanal,
associated with high endotoxemia

Streptococcus Viridans - valvular
voice problems in almost 52% of
cases were associated with 96%
presence of caries and 45% of apical
periodontitis

Bacteremia is not detected after endodontic
treatment of infected canals. Regardless of
receiving prophylaxis or not, streptococci in
the blood appeared without significant
difference.

P.endodontalis is associated with increased
cardiovascular risk.

S. Viridans is the most common cause of
infective endocarditis associated with poor
oral status.

the manifestation of arteriosclerosis in the heart is of particular
concern 363

Numerous studies have explored the relationship between apical
periodontitis and cardiovascular diseases. However, only a limited
number of articles have examined this relationship beyond oral
bacteria.*® In vivo clinical studies demonstrating this association
are also scarce. The majority of articles on this subject matter are
case reports, with the remaining studies primarily focused on
analyzing the link between the two pathologies using "in vitro"
experiments on animals. 4042

Theoretical evidence suggests a potential relationship between
periodontitis and arteriosclerosis, albeit limited to inflammation
markers in blood tests, which are not exclusive to the link between
these two pathologies.***’ Moreover, in some cases, cardiac
diagnostic tests are used to carry out analyzes, lacking the capacity
for specific investigation of the relationship between particular oral
bacterial pathogens and the underlying causes of the
aforementioned association.*

The aging process, a physiological phenomenon, is often
accompanied by the simultaneous occurrence of several systemic
diseases.*? The co-occurrence of diseases such as diabetes and
cardiovascular diseases, nephritis and cardiovascular diseases, and
pathologies with embolic etiology of the brain and cardiovascular
pathologies makes it challenging to analyze the close relationship
between periodontitis and cardiovascular diseases.***° There is a
dearth of review-type studies in the form of meta-analysis on this
topic. Furthermore, studies on the role of antibiotic treatment and
the destruction of the oral bacterial flora are scarce, thereby
reducing the possibility of negative effects of temporary oral
bacteremia on existing systemic pathologies. Patients suffering
from apical periodontitis, regardless of the different forms of this
pathology, are often left with few options for treatment.34950

It is important to emphasize that apical periodontitis is a type of
endodontic  pathology that requires specific treatment
approaches. One of the main challenges in treating apical
periodontitis is the risk of temporary oral bacteremia that can
occur during endodontic re-treatments. This bacteremia refers to
the presence of bacteria in the bloodstream that can cause
infections in other parts of the body. While temporary oral
bacteremia is usually harmless, it can pose a risk for patients who
have underlying medical conditions that weaken their immune
system. Therefore, it is crucial for dental practitioners to take
necessary precautions to minimize the risk of temporary oral
bacteremia during endodontic re-treatments. This can include the
use of antimicrobial agents and the proper management of the
root canal system. By doing so, dental practitioners can help
ensure the best possible outcomes for their patients and reduce
the risk of complications.

Many articles discussing the topic of the relationship between
apical periodontitis and cardiovascular pathologies share a
common characteristic: they tend to emphasize the limited
number of articles on which their discussion of the results is based,

Many articles discussing the topic of the relationship between
apical periodontitis and cardiovascular pathologies share a
common characteristic: they tend to emphasize the limited
number of articles on which their discussion of the results is based,
and the lack of conclusive evidence on the topic. Upon conducting
a detailed observation of the articles, it was found that the number
of patients included in the studies was relatively small.5,8,12,15-19
Therefore, it is clear that further research, particularly of the
longitudinal type, is necessary to gain a better understanding of
the relationship between apical periodontitis and cardiovascular
pathologies. In other words, to draw more definitive conclusions
about the topic, we need to conduct more studies with larger
sample sizes and a longer follow-up period.

The topic of endodontic treatments and re-treatments remains
a hot topic in the field of dentistry due to the fact that humans live
with the oral flora throughout their entire lives. This flora can cause
attacks starting from adolescence, and become even more
sensitive in the age of geriatrics. As a result, it is important to
consider the typology of systemic diseases from which the patient
who is undergoing treatment for apical periodontitis is suffering
when developing protocols for endodontic treatments and re-
treatments. By adapting these protocols to the specific needs of
the individual patient, it is possible to ensure that the treatment is
effective and safe, regardless of their age or underlying health
conditions.

5. Conclusion

The link between endodontic pathologies and cardiac diseases
warrants evaluation from the perspective of oral pathogens
causing temporary bacteremia in the bloodstream, leading to
infective endocarditis and other related conditions. This
relationship is better assessed through the types of review studies
that focus on oral pathogens rather than the name of the oral
pathology. Similarly, the correlation between cardiac pathologies
and apical periodontitis is more significant when the patient with
cardiac pathologies is examined for the presence or absence of
apical periodontitis, as opposed to the reverse. In vivo clinical
studies in patients indicate this trend, with fewer studies
confirming the opposite correlation. However, inflammatory
markers in the blood are insufficient for diagnosing apical
periodontitis. Future studies are required to establish the
parameters of specific markers of inflammation in the bloodstream
and oral endodontic or periodontal indices to draw a more
definitive conclusion.

References

1. Noites R, Teixeira M, Cavero-Redondo |, Alvarez-Bueno C,
Ribeiro F. Apical Periodontitis and Cardiovascular Disease in
Adults: A Systematic Review with Meta-Analysis. Rev
Cardiovasc Med. 2022;23(3):100.

Cardiovascular diseases and apical periodontitis

51



Saimir Heta, Nevila Alliu, Vera Ostreni, Klara Caka, Ilma Robo. ] Endod Rest Dent. Volume: 2 Issue: 2 Page: 47-53

Jiménez C, Garrido M, Pussinen P, Bordagaray MJ,
Fernandez A, Vega C, Chaparro A, Hoare A, Hernandez M.
Systemic burden and cardiovascular risk to Porphyromonas
species in apical periodontitis. Clin  Oral Investig.
2022;26(1):993-1001.

Jakovljevic A, Duncan HF, Nagendrababu V, Jacimovic J,
Milasin  J,  Dummer PMH. Association between
cardiovascular diseases and apical periodontitis: an
umbrella review. /nt Endod J. 2020;53(10):1374-1386.
Chauhan N, Mittal S, Tewari S, Sen J, Laller K. Association of
Apical Periodontitis with Cardiovascular Disease via
Noninvasive Assessment of Endothelial Function and
Subclinical Atherosclerosis. / Endod. 2019;45(6):681-690.
Gomes MS, Hugo FN, Hilgert JB, Sant'Ana Filho M, Padilha
DM, Simonsick EM, Ferrucci L, Reynolds MA. Apical
periodontitis and incident cardiovascular events in the
Baltimore Longitudinal Study of Ageing. /nt Endod J.
2016;49(4):334-342.

Garrido M, Cérdenas AM, Astorga J, Quinlan F, Valdés M,
Chaparro A, Carvajal P, Pussinen P, Huaman-Chipana P, Jalil
JE, Hernandez M. Elevated Systemic Inflammatory Burden
and Cardiovascular Risk in Young Adults with Endodontic
Apical Lesions. J Endod. 2019;45(2):111-115.

Bergandi L, Giuggia B, Alovisi M, Comba A, Silvagno F, Maule
M, Aldieri E, Scotti N, Scacciatella P, Conrotto F, Berutti E,
Pasqualini D. Endothelial Dysfunction Marker Variation in
Young Adults with Chronic Apical Periodontitis before and
after Endodontic Treatment. / Endod. 2019;45(5):500-506.
Virtanen E, Nurmi T, Soder PO, Airila-Mansson S, Soder B,
Meurman JH. Apical periodontitis associates with
cardiovascular diseases: a cross-sectional study from
Sweden. BMC Oral Health. 2017;17(1):107.

Bilgin Cetin M, Onder C, Orhan K, Kumbasar D, Serdar MA,
Unsal E. Relationship of periodontitis and edentulism to
angiographically diagnosed coronary artery disease: A
cross-sectional study. / Periodontal Res. 2020;55(6):895-904.
Vidal F, Fontes TV, Marques TV, Gongalves LS. Association
between apical periodontitis lesions and plasmatic levels of
C-reactive protein, interleukin 6 and fibrinogen in
hypertensive patients. /nt Endod J. 2016;49(12):1107-1115.
Ledo TSS, Tomasi GH, Conzatti LP, Marrone LCP, Reynolds
MA, Gomes MS. Oral Inflammatory Burden and Carotid
Atherosclerosis  Among Stroke Patients. J £ndod.
2022;48(5):597-605.

Folwaczny M, Bauer F, Griinberg C. Significance of oral
health in adult patients with congenital heart disease.
Cardiovasc Diagn Ther. 2019;9(Suppl 2):S377-S387.
Petersen J, GlaBl EM, Nasseri P, Crismani A, Luger AK,
Schoenherr E, Bertl K, Glodny B. The association of chronic
apical periodontitis and endodontic therapy with
atherosclerosis. Clin Oral Investig. 2014;18(7):1813-1823.
Alim BA, Guneser MB, Dincer AN. Cardiologists' and
cardiovascular surgeons' attitudes toward managing
endodontic infections and oral health in patients with
cardiovascular diseases. Postgrad Med. 2020;132(2):156-
161.

Rashmi N, Galhotra V, Goel P, Rajguru JP, Jha SK, Kulkarni K.
Assessment of C-reactive Proteins, Cytokines, and Plasma
Protein Levels in Hypertensive Patients with Apical
Periodontitis. / Contemp Dent Pract. 2017;18(6):516-521.
doi: 10.5005/jp-journals-10024-2076. PMID: 28621285.
Willershausen |, Weyer V, Peter M, Weichert C, Kasaj A,
Minzel T, Willershausen B. Association between chronic
periodontal and apical inflammation and acute myocardial
infarction. Odontology. 2014;102(2):297-302.

Glodny B, Nasseri P, Crismani A, Schoenherr E, Luger AK,
Bertl K, Petersen J. The occurrence of dental caries is
associated with atherosclerosis. Clinics (Sao Paulo).
2013;68(7):946-53.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Watanabe T, Yokoe M, Noguchi Y. Septic pulmonary
embolism associated with periodontal disease: a case report
and literature review. BMC Infect Dis. 2019;19(1):74.

Cotti E, Zedda A, Deidda M, Piras A, Flore G, Ideo F,
Madeddu C, Pau VM, Mercuro G. Endodontic infection and
endothelial dysfunction are associated with different
mechanisms in men and women. J Endod. 2015;41(5):594-
600.

Inchingolo F, Marrelli M, Annibali S, Cristalli MP, Dipalma G,
Inchingolo AD, Palladino A, Inchingolo AM, Gargari M,
Tatullo M. Influence of endodontic treatment on systemic
oxidative stress. /nt J Med Sci. 2013;11(1):1-6.

Martins CM, Sasaki H, Hirai K, Andrada AC, Gomes-Filho JE.
Relationship between hypertension and periapical lesion: an
in vitro and in vivo study. Braz Oral Res. 2016;30(1):e78.
Hassan A, Lip GYH, Harris RV. Atrial fibrillation and cardiac
arrhythmia associated with acute dental infection: A
systematic literature review and case report. /ntJ Clin Pract
2021;75(5):e13875.

Reis LC, Rdgas IN, Siqueira JF Jr, de Uzeda M, Lacerda VS,
Domingues RM, Moraes SR, Saraiva RM. Bacteremia after
Endodontic Procedures in Patients with Heart Disease:
Culture and Molecular Analyses. J Endod. 2016;42(8):1181-
1185.

Montano TCP, Wanderley MIA, Sampaio RO, Alves CGB,
Neves ILI, Lopes MA, Tarasoutchi F, Strabelli TMV, Neves RS,
Grinberg M, Santos-Silva AR, Siciliano RF. Demographic,
cardiological, microbiologic, and dental profiles of Brazilian
patients who developed oral bacteria-related endocarditis.
Oral Surg Oral Med Oral Pathol Oral Radiol
2021;132(4):418-425.

Laimer J, Hechenberger M, Miller D, Walch B, Kolk A,
Schnabl D, Schomaker M, Bruckmoser E. Dental pathologies
in tumor patients with bone metastases or multiple
myeloma scheduled for antiresorptive therapy. Future
Oncol 2021;17(21):2705-2711.

Allareddy V, Prakasam S, Rampa S, Stein K, Nalliah RP,
Allareddy V, Rengasamy Venugopalan S. Impact of
Periapical Abscess on Infectious Complications in Patients
Undergoing Extracorporeal Circulation Auxiliary to Open-
Heart Surgical Procedures. J Evid Based Dent Pract
2017;17(1):13-22.

Koubaa M, Lahiani D, Maaloul I, Fourati H, Chaari L,
Marrakchi Ch, Mnif Z, Boudawara Z, Ben Jemaa M.
Actinomycotic brain abscess as the first clinical
manifestation of hereditary hemorrhagic telangiectasia--
case report and review of the literature. Ann Hematol.
2013;92(8):1141-1143.

Spartalis E, Triantafyllis AS, Athanasiou A, Moris D, Patsouras
D, Troupis T, Dimitroulis D, Tomos P. Odontogenic Infection
Complicated by Acute Descending Mediastinitis and
Pericardial Effusion: A Life-Threatening Migration Path. Am
Surg. 2017;83(2):e57-59.

Heta S, Alliu N, Robo |, Ostreni V. Antibiotics for treatment
of apical periodontitis, indication or contraindication. Bul/
Nat/ Res Cent. 2023;47(1):61.

Robo |, Heta S, Ostreni V, Hysi J, Alliu N. Application of
probiotics as a constituent element of non-surgical
periodontal therapy for cases with chronic periodontitis. Bull
Nat/ Res Cent. 2024,;48(1):8.

Heta S, Robo |, Ostreni V, Haxhiu E, Resuli J, Rumano B, et al.
Aging and dental health (middle age versus geriatric age).
Journal of Innovations in Medical Research. 2022;1(4):1-13.
Jiménez-Sanchez MC, Cabanillas-Balsera D, Areal-Quecuty
V, Velasco-Ortega E, Martin-Gonzélez J, Segura-Egea JJ.
Cardiovascular diseases and apical periodontitis: association
not always implies causality. Med Oral Patol Oral Cir Bucal.
2020;25(5):e652-e659.

Cardiovascular diseases and apical periodontitis

52



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Saimir Heta, Nevila Alliu, Vera Ostreni, Klara Caka, llma Robo. ] Endod Rest Dent. Volume: 2 Issue: 2 Page: 47-83

Segura-Egea JJ, Cabanillas-Balsera D, Martin-Gonzalez J,
Cintra LTA. Impact of systemic health on treatment
outcomes in endodontics. /nt Endod J. 2023;56 Suppl 2:219-
235.

Gomes BPFA, Berber VB, Chiarelli-Neto VM, Aveiro E,
Chapola RC, Passini MRZ, Lopes EM, Chen T, Paster BJ.
Microbiota present in combined endodontic-periodontal
diseases and its risks for endocarditis. Clin Oral Investig.
2023;27(8):4757-4771.

Bezamat M. An updated review on the link between oral
infections and atherosclerotic cardiovascular disease with
focus on phenomics. Front Physiol. 2022;13:1101398.
Gonzalez-Navarro B, Segura-Egea JJ, Estrugo-Devesa A,
Pint6-Sala X, Jane-Salas E, Jiménez-Sanchez MC, Cabanillas-
Balsera D, Lopez-Lépez J. Relationship between Apical
Periodontitis and Metabolic Syndrome and Cardiovascular
Events: A  Cross-Sectional Study. J dlin  Med
2020;9(10):3205.

Niazi SA, Bakhsh A. Association between Endodontic
Infection, Its Treatment and Systemic Health: A Narrative
Review. Medicina (Kaunas). 2022;58(7):931.

Pinto KP, Serrdo G, Alves Ferreira CM, Sassone LM, Fidalgo
TKDS, Silva EJNL. Association between Apical Periodontitis
and Chronic Diseases: An Umbrella Review. /ran Endod J.
2023;18(3):134-144.

Malvicini G, Marruganti C, Leil MA, Martignoni M, Pasqui E,
de Donato G, Grandini S, Gaeta C. Association between
apical periodontitis and secondary outcomes of
atherosclerotic cardiovascular disease: A case-control study.
Int Endod J. 2024; [ahead of print].

Conti LC, Segura-Egea JJ, Cardoso CBM, Benetti F, Azuma
MM, Oliveira PHC, Bomfim SRM, Cintra LTA. Relationship
between apical periodontitis and atherosclerosis in rats:
lipid profile and histological study. /nt Endod J.
2020;53(10):1387-1397.

Berlin-Broner Y, Alexiou M, Levin L Febbraio M.
Characterization of a mouse model to study the relationship
between apical periodontitis and atherosclerosis. /nt Endod
/. 2020;53(6):812-823.

sehirli AQ, Aksoy U, Sibai A, Orhan K, Sayiner S. Effects of N-
acetyl-L-cysteine against apical periodontitis in rats with
adriamycin-induced cardiomyopathy and nephropathy. /nt
Endod J. 2024;57(2):195-207.

Al-Abdulla N, Bakhsh A, Mannocci F, Proctor G, Moyes D,
Niazi SA. Successful endodontic treatment reduces serum
levels of cardiovascular disease risk biomarkers-high-
sensitivity C-reactive protein, asymmetric dimethylarginine,
and  matrix  metalloprotease-2.  /nt  Endod  J.
2023;56(12):1499-1516.

Garrido M, Bordagaray MJ, Schweitzer C, Lucero-Mora J,
Reyes M, Pellegrini E, Hernandez-Rios P, Fernandez A,
Herndndez M. Reduced C-reactive protein levels after root
canal treatment in clinically healthy young apical
periodontitis individuals at cardiovascular risk. A
prospective study. /nt Endod J. 2024; [ahead of print].
Chauhan N, Mittal S, Tewari S, Sen J, Laller K. Effect of
endodontic treatment on endothelial dysfunction and
subclinical atherosclerosis-a prospective intervention study.
Clin Oral Investig. 2023;27(9):5617-5625.

Rotstein |, Katz J. Periapical disease in post-stroke patients.
Am J Dent. 2022;35(4):197-199.

Bakhsh A, Moyes D, Proctor G, Mannocci F, Niazi SA. The
impact of apical periodontitis, non-surgical root canal
retreatment and periapical surgery on serum inflammatory
biomarkers. /nt Endod J. 2022;55(9):923-937.

Elhaieg A, Farag A, Elfadadny A, Yokoi A, Hendawy H,
Mandour AS, Tanaka R. Effect of experimental periodontitis
on cardiac functions: a comprehensive study using
echocardiography, hemodynamic analysis, and

histopathological evaluation in a rat model. Front Vet Sci.
2023;10:1327484.

49.  Villalobos V, Garrido M, Reyes A, Fernandez C, Diaz C, Torres
VA, Gonzalez PA, Caceres M. Aging envisage imbalance of
the periodontium: A keystone in oral disease and systemic
health. Front Immunol. 2022;13:1044334.

50. Yip N, Liu C, Wu D, Fouad AF. The association of apical
periodontitis and type 2 diabetes mellitus: A large hospital
network cross-sectional case-controlled study. / Am Dent
Assoc. 2021;152(6):434-443.

Acknowledgements
Acknowledgments belong to our family. Henri and Hera are our
motivation in the field of scientific research.

Funding
No funding was obtained for this study.

CRediT Author Statement

I. R.: Conceptualization, Methodology, Validation, Formal analysis,
Data Curation, Writing - Original Draft, Writing - Review & Editing,
Project administration, K. C. : Conceptualization, Resources, N. A. :
Formal analysis, Resources, S. H. : Validation, Investigation, Writing
- Original Draft, Writing - Review & Editing, Project administration,
V. O. : Supervision

Conflict of Interest
The authors declare that no conflict of interest is available

How to cite this article:

Heta S, Alliu N, Ostreni V, Caka K, Robo I. Cardiovascular
diseases and apical periodontitis, connection of two
pathologies in adult patients; a systematic review. J Endod
Restor Dent. 2024;2(2):47-53.

doi: 10.5281/zenodo.13623843

Cardiovascular diseases and apical periodontitis

53



