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Arteriosclerosis and Periodontitis: Correlation
Expressed in the Amount of Fibrinogen in Blood
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Abstract—Periodontitis as an oral pathology caused by specific
bacterial flora functions as a focal infection for the onset and
aggravation of arteriosclerosis. These two distant pathologies, since
they affect organs at a distance from each other, communicate with
each other with correlation at the level of markers of inflammation in
the blood. Fluctuations in the level of fibrinogen in the blood,
depending on the active or passive phase of the existing periodontitis,
affect the promotion of arteriosclerosis. The study is of the brief
communication article type with the aim to analyze the effect of non-
surgical periodontal treatment on fluctuations in the level of fibrinogen
in the blood. The reduction of fibrinogen's level in blood after non-
surgical periodontal treatment of periodontitis in the patient's oral
cavity, is a common consequence supported by literature sources.
Also, the influence of a high amount of fibrinogen in blood on the
occurrence of arteriosclerosis at the same patient, is also another
important data that again rely on many sources of literature.
Thromboembolism and arteriosclerosis, as risk factors expressed in
clinical data, have temporary bacteremia in the blood, which can occur
significantly and often between phases of non-surgical periodontal
treatment of periodontitis, treatments performed with treatment phases
and protocols of predetermined treatment. Arterial thromboembolism
has a significant factor, such as high levels of fibrinogen in the blood,
which are significantly reduced during the period of non-surgical
periodontal treatment.

Keywords—Fibrinogen, refractory periodontitis, atherosclerosis,
non-surgical, periodontal treatment.

I. INTRODUCTION

ESPITE appearing in different areas of the body,

periodontitis and arteriosclerosis are two pathologies that
are often found to be associated with each other. At first glance,
it may seem like an unlikely connection. However, both
diseases share a common basis as inflammatory conditions. The
inflammatory nature of periodontitis is more pronounced and is
characterized by clinical signs that are visible in the oral cavity.
In contrast, the inflammatory nature of arteriosclerosis is less
obvious and may be more clinically hidden. In this case, greater
emphasis is given to the amount of plasma lipoproteins (LDL/
VLDL) [1]-[3]. The connecting point of these pathologies is the
inflammatory response at abnormal levels, expressed
abnormally in the presence of the monocyte/macrophage
hyperinflammatory phenotype. Chronic periodontitis is a
concomitant disease that can fluctuate between active and
phasic phases. Patients with this disease do not fully recover
and must learn how to maintain the disease in a passive phase.
As a result, patients with chronic periodontitis often present as
individuals with a highly pronounced inflammatory response.
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Interestingly, these patients also tend to exhibit abnormal
monocyte phenotype and hyperinflammatory macrophages.
These hyperinflammatory phenotypes of monocytes and
macrophages produce pro-inflammatory mediators such as Il-1
TNF-alfa and PGE2 [1]-[10]. Aggressive periodontitis and
refractory periodontitis are two types of periodontitis that are
distinguished from other types based on their level of
association with arteriosclerosis. These two types of
periodontitis are known for being particularly difficult to
manage and treat, and are often associated with a higher risk of
developing arteriosclerosis. The risk is identified by the risk
factors associated with them risk factors are evaluated to
determine their effect on the occurrence, induction, or slowing
of the pathology through cross-sectional or longitudinal studies.
These studies are conducted on relatively average patient
samples that are selected based on specific inclusion criteria. By
analyzing these studies, we can better understand the risk
factors associated with these pathologies and develop
prevention and treatment strategies. In this way, we analyze the
effects of risk factors that need the time element to express the
accumulative action of the act, as the latter cannot be
immediate. Both periodontitis and arteriosclerosis have a
prolonged time span until the onset of clinical signs of
pathology diagnosis. But there are also risk factors that not only
act locally on the oral cavity but also have an immediate
systemic effect on vasoconstriction or vasodilation in blood
vessels, as a systemic action that can be observed with the acute
effect of action, such as smoking, diabetes, hypertension,
dyslipidemia. We evaluate these elements with cross-sectional
study, and they emerge as elements that promote both
arteriosclerosis and the appearance of periodontitis. Thus, the
clinical picture of pathology is affected because the existing
systemic vices or diseases in the body affect the appearance of
aggressive periodontitis and arteriosclerosis, one by one, but
with the appearance of these pathologies, they interact with
each other to further aggravate the clinical signs of each
pathology, both existing and superimposed on the patient's
pathological clinical picture [11]-[19]. Periodontal pathologies
contribute to the onset of arteriosclerosis by supplying normal
and uninterrupted vascular endothelium with gram-negative
bacterial lipoproteins and proinflammatory cytokines [19]-[23].
This article follows the study of the same group of authors,
already published in 2020 based on the number of subsequent
references [16].
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II. MAIN TEXT

The study is a concerted as brief communication about the
data published at articles about the interconnection of
arteriosclerosis and periodontitis. The classification of
periodontal diseases varies in relation to denominations but also
to subdivisions of periodontal diseases. This type of variation
has been significantly expressed in terms chronic periodontitis
and aggressive periodontitis. It is these pathologies that have
been part of the studies despite the same pathogenic causes of
the oral flora the clinical signs of pathologies are significantly
distinguishable. On the other hand, improper treatment of these
pathologies can lead to the development of refractory
periodontitis as a more severe form of the two previous
pathologies. This can occur as a result of non-compliance with
the treatment protocol for aggressive periodontitis and chronic
periodontitis by the dentist [11]-[19]. The purpose of this study
is to analyze published data to identify any reports of changes
in the level of fibrinogen in the blood, based on the depth of the
probe or the difference in assessment using selected periodontal
indices, before and after non-surgical periodontal treatment for
patients with aggressive periodontitis, chronic periodontitis,
and refractory periodontitis [3], [19]-[23]. Non-surgical
periodontal therapy involves a treatment protocol that includes
treatment phases spaced 7 days apart. This is intended to allow
for physiological atrophy of the gingival tissue after treatment,
without the need for systemic antibiotics. This treatment
protocol is based on the idea that the removal of plaque and
tartar also removes the living oral flora that is fixed on tooth
surfaces, which can be a source of temporary bacteremia. This
can potentially lead to the development or aggravation of
arteriosclerosis, which in turn can lead to thrombosis [1]-[3].

III. DISCUSSIONS

The vulnerability of patients to chronic, aggressive, and
refractory periodontitis tends to increase after the age of 40
years, with reports showing that 62% of cases occur in patients
over the age of 40 years, and 39% occur in those under-40 years.
These data are consistent with the idea that a slow-progressing
inflammatory disease such as periodontitis tends to manifest
during stages of declining immunity and systemic pathologies
that are often associated with pre-geriatric and geriatric ages,
during which systemic pathologies are identified and treated.
Operative dentistry provides additional evidence that supports
the fact that carious lesions in the oral cavity have a higher
incidence up to the age of 40. The highest percentage of caries
occurs in younger age groups and declines significantly at
around age of 40. This decline coincides with an increase in the
incidence of periodontal pathologies, which further increase in
percentage with the age of the individual. In addition to
periodontal pathologies, other systemic pathologies are
identified and treated in the geriatric age [5], [24]-[29]. If we
divide patients by gender, it can be seen that males are affected
by about 65% of cases of aggressive periodontitis, chronic
periodontitis, and refractory periodontitis, compared to females
who have a vulnerability of 35% to these oral pathologies.
Among men, there is a prevalence of about 33% for chronic
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periodontitis compared to 24% for refractory periodontitis,
while among women, the combination is 15% for refractory
periodontitis and 11% for aggressive periodontitis. These data
provide more information on the occurrence of oral pathologies
based on gender. It provides evidence that sexual hormonal
fluctuations in women can induce periodic changes in existing
periodontitis in the oral cavity, transitioning from the passive
phase to the active phase due to the periodic decline in hormone
levels [25]-[30]. In the clinical picture of chronic, aggressive,
and refractory periodontitis, a significant reduction in the tissue
mass of the interdental papilla is observed, which is due to the
pathologies' effects on individual patient oral hygiene. The
interdental papilla may appear pink, but the inner surface may
have visible ulcers that can bleed spontaneously and form wall
pockets deeper than 3 mm. The PMA evaluation index (papilla,
marginal, attached gingiva) and probing evaluations performed
on the patient samples indicate that up to 50% of patients have
an inactive phase for all three types of periodontitis, and a
totally active phase according to both indices is observed in
20% of patients. Thus, in cross-sectional values, the active
presentation of periodontal disease in ad-hock samples of
patients reaches up to 20%. This value is supported by the
literature. The transition from the passive phase to the active
phase of the disease is observed in approximately 30% of the
study population [3], [7], [11], [25]-[30]. Fibrinogen is a
coagulation factor with a normal blood concentration of 1.5-4
g/L. It plays a key role in primary and secondary hemostasis [6].
If we consider the values of fibrinogen before and after non-
surgical periodontal treatment, it can be observed that about
40% of healthy patients who are in the passive stages of
periodontal disease experience a reduction in fibrinogen values
in the range of 10-30 mg/dL. Only 10% of these patients belong
to the range of 0-10 mg/dL. For patients in the active phase of
the disease, about 30% of patients show a reduction in
fibrinogen values in the range of 10-30 mg/dL and 20% of them
in the range of 0-10 mg/dL [11], [15], [16]. This is a good
clinical data on the importance of routine maintenance and
control for periodontitis, as it is expressed in large values of
fibrinogen reduction in blood circulation. As well, there should
also be an intermediate phase between the treatment and
maintenance therapy phases. This phase can serve as a period
of stabilization during which patients are recommended to
adopt lifestyle changes to reduce other risk factors for
arteriosclerosis, such as alcohol consumption and cholesterol
levels, etc. Regardless of age, reduction of fibrinogen with an
interval of 10-20 mg/dL only for chronic periodontitis is
achieved in about 20% of patients. This is the interval with the
highest percentage results for fibrinogen reduction, divided into
50% for those under 40 years of age and 50% for those over 40
years. So, it is understood that the age effect no longer has an
impact on the ability to reduce overproduction rash or reduce
fibrinogen in the blood [3], [13], [23], [27]-[29]. Divided by
gender, this value is again 50% female and 50% male in 20%
of patients with fibrinogen reduction in the range 10-20 mg/dL.
These data also support the fact that gender does not affect the
occurrence of arteriosclerosis or the transition of periodontitis
from the active phase to the passive phase, or vice versa [2],
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[23]-[29].

Noires et al. in 2022 [31] published an article about apical
periodontitis and cardiovascular diseases in adults. The article
was of the review type, highlighting the potential relationship
between the existence of oral diseases and cardiac diseases, but
questioning the existence of sufficient data in the published
literature regarding this relationship between pathologies. The
studies included in this publication were divided depending on
their type as case-report, cohort, or cross-sectional, and
depending on the type of study, the relationship between the
two pathologies was analyzed. Cross-sectional studies showed
a strong connection between the two pathologies, leaving as a
conclusion the need for longitudinal studies on this type of
connection. Jimenez et al. published the article regarding the
risk of cardiovascular diseases versus infection with
Porphyromonas gingivalis species causing apical periodontitis
[32]. In this article, it is emphasized that these pathologies are
related as a result of the appearance of temporary bacteremia in
the blood and the impact on the reactive protein. The study is
cross-sectional with a control group in patients, in vivo. Not
only clinical parameters but also cardiovascular risk factors
were recorded. Serum concentrations of antibodies against P.
gingivalis were evaluated. This study supports the correlation
between the existence of the oral pathology of apical
periodontitis with the causes of P. gingivalis and the risk of
cardiovascular pathologies [32]. Jakovjevic et al. published the
article regarding the review type study on the relationship
between the pathology of apical periodontitis and
cardiovascular diseases [33]. It is emphasized that the studies in
this field are shallow and not conclusive regarding these
pathologies. The number of patients included after the detailed
observation of the selected articles showed that other studies,
especially of the longitudinal type, are needed to really
understand the relationship between apical periodontitis and
cardiovascular pathologies. Under these conditions in this
published study, a weak association between apical
periodontitis and cardiovascular disorders was observed [33].

Chauhan et al. published an article about the relationship
between apical periodontitis and cardiovascular diseases by
non-invasive evaluation between epithelial function and
subclinical arteriosclerosis [34]. This study emphasizes that the
articles published so far, regarding this connection of
pathologies are few and very controversial in the results
presented, the markers used are very expensive, making them
very difficult to apply clinically. The control was performed
between the vasodilatation of the blood vessels influenced by
the blood flow and the measurement of the thickness of the
carotid intima-media. In this study, it was observed that patients
with apical periodontitis had impaired cardiac parameters
compared to the control group. This study supports the potential
link between the two pathologies [34]. Gomes et al. published
an article about the relationship between apical periodontitis
and cardiovascular disease in a longitudinal study [35]. Studies
of “in vivo” type that include the assessments of patients not
only for endodontic pathologies but also for periodontal
pathologies, point out that it is the same type of pathogenic
bacteria but positioned in different areas of the tooth. An
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exciting relationship between the pathologies was observed, but
the study shows that it is also related to the patient's age. As a
conclusion, it is emphasized that prospective studies are needed
for further analysis of pathologies [35].

Garrido et al. published the article regarding systemic
inflammatory burden and cardiovascular risk in young adults
with apical endodontic lesions. Correlation would be assessed
with the level of C-reactive protein [36]. Cross-sectional study
performed in vivo, in individuals with a diagnosis defined as
non-symptomatic apical periodontitis aged between 18 and 40
years. This study showed high values of C-reactive protein, IL-
6 and metalloproteinase 8 and soluble selectin E in patients with
apical periodontitis. This study confirmed the relationship
between cardiovascular risk and oral pathology [36]. Bergand
et al. published an article regarding the variation of markers of
endothelial dysfunction in adults with chronic apical
periodontitis before and after endodontic treatment [37]. The
study was of the "in vivo" type with values recorded from the
patients included in the study. This study supports the
relationship between apical periodontitis and cardiovascular
disease and tends to further confirm it by recording improved
clinical outcomes after endodontic treatment compared to
outcomes before endodontic treatment of apical periodontitis
[37]. Evaluation of patients was performed after 2 months of
endodontic treatment and after 12 months of endodontic
treatment. Endodontic pathology significantly increases
markers of inflammation in the blood, for example IL-1, E-
selectin, etc. and these markers are reduced after endodontic
treatment. The study shows the relationship between apical
periodontitis and the risk of cardiovascular disease, which is
also supported in cases where endodontic treatment
significantly improves this relationship [37]. These articles
once again bring to attention the important role of temporary
bacteremia caused by various dental interventions, against the
manifestation of the possibility of aggravation of existing
arteriosclerosis in patients, but also of the possibility of causing
or manifesting it as a pathology that does not have pre-existing
in the dental patient.

IV.CONCLUSIONS

Close coordination and cooperation between the dentist and
the patient are necessary to maintain passive periodontitis and
prevent its transition to active stages through non-surgical
periodontal treatment. This joint effort can reduce the potential
for oral bacteria to enter the bloodstream and prevent the
appearance of proinflammatory monocytes, which can cause a
marked increase in the level of fibrinogen in the blood, leading
to arteriosclerosis or worsening of existing pathology.

DECLARATIONS

Ethics Approval and Consent to Participate

Not Applicable.
Consent for Publication
Not Applicable.
41 1SNI1:0000000091950263



Open Science Index, Medical and Health Sciences Vol:18, No:2, 2024 publications.waset.org/10013499.pdf

World Academy of Science, Engineering and Technology
International Journal of Medica and Health Sciences
Vol:18, No:2, 2024

Availability of Data and Materials

The datasets analyzed during the current study are available
from the corresponding author.

Competing Interests
The authors declare that they have no competing interests.

Funding
No funding was obtained for this study.

Author Contributions

IR collected the scientific data and wrote the manuscript. SH
and NA revised and edited the manuscript. Literature research
was conducted by IR and NA. SH and VO collected the
scientific data. All authors read and approved the final
manuscript. This article follows the study of the same group of
authors, already published in 2020 based on the number of
subsequent references [16]. All authors ensure that all data and
materials, as well as software application or personal code,
support their published claims and conform to field standards.

ACKNOWLEDGMENTS

Acknowledgments belong to Henri and Hera, for the help
they give us by understanding and supporting us to continue
further and with more commitment, in the field of scientific
research.

REFERENCES

[1] Vidal F, Figueredo CM, Cordovil I, Fischer RG. Periodontal therapy
reduces plasma levels of interleukin-6, C-reactive protein, and fibrinogen
in patients with severe periodontitis and refractory arterial hypertension.
J Periodontol. 2009;80:786-1.

[2] Hussain M, Stover CM, Dupont A. P. gingivalis in Periodontal Disease
and Atherosclerosis -Scenes of Action for Antimicrobial Peptides and
Complement. Front Immunol. 2015;10;6:45.

[3] Mackie 1J, Kitchen S, Machin SJ, Lowe GD. Haemostais and Thrombosis
Task Force of the British Committee for standards in Haematology.
Guidelines for fibrinogen assays. Br JHaemotol 2003;121:396-4.

[4] Jirina Bartova, Pavla Sommerova, Yelena Lyuya-Mi, et al. Periodontitis
as a Risk Factor of Atherosclerosis. Journal of Immunology Research,
2014;2014:9.

[51 J. D. Beck and S. Offenbacher. The association between periodontal
diseases and cardiovascular diseases: a state-of-the-science review.
Annals of Periodontology, 2001;6;1:9-5.

[6] S. Heta, I. Robo. The Side Effects of the Most Commonly Used Group of
Antibiotics in Periodontal Treatments. Med. Sci. 2018;6:6.

[77 M. S. Gomes, P. Chagas, D. M. Padilha. Association between self-
reported oral health, tooth loss and atherosclerotic burden. Brazilian Oral
Research, 2012;26:5:436-2.

[8] P. P. Hujoel, M. Drangsholt, C. Spiekerman, and T. A. DeRouen.
Periodontal disease and coronary heart disease risk. The Journal of the
American Medical Association, 2000;284:11:1406-0.

[9] Ilma Robo, Saimir Heta, Geriona Lasku, Vera Ostreni; ,,Prevalence of
Chronic Periodontitis: A Retrospective Cross-sectional ~ Study*;
SciMedicine Journal; 2021;3:35-3.

[10] Ilma Robo, Saimir Heta, Nedja Hysi, Vera Ostreni. Analysis of Cross-
Sectional and Retrograde Data on the Prevalence of Marginal Gingivitis.
World Academy of Science, EngTechno, Open Science Index 166,
International Journal of Medical and Health Sciences,2020;14:306 - 2.

[11] S. Heta, I. Robo, N.Alliu; ,, Fibrinogen as an inflammatory marker of the
connection of periodontits with arteriosclerosis®; J Clin Res in Dent,
2018;1,20-8.

[12] Magnusson I, Walker CB. Refractory periodontitis or recurrence of
disease. JClinPeriodontol. 1996;23:289-2.

[13] Ilma Robo, Saimir Heta, Geriona Lasku, Vera Ostreni. Gingival recession
and attachment loss: Cross-sectional and retrospective data of 10 years. J

International Scholarly and Scientific Research & Innovation 18(2) 2024

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32

—

[33]

[34]

42

Adv P&I Dent, 2021:13;22-7.

Shaddox, Luciana M; Walker, Clay B. Treating chronic periodontitis:
status, challenges, and future directions. Clinical, Cos Invest Dent.
2010:2;79-1.

Saimir Heta, Ilma Robo, Dariel Thereska, Nevila Alliu. Plasma levels of
markers of inflammation, as expression of the interconnection of
periodontitis with atherosclerosis. 24™ Meeting of Balkan federation
clinical laboratory, 2016:3;96-7.

Heta, S., Robo, L., Alliu, N., Meta, T. "Inflammatory Markers in the Blood
and Chronic Periodontitis". World Academy of Science, Engineering and
Technology, Open Science Index 166, International Journal of Medical
and Health Sciences, (2020), 14(10), 279 - 284.

S. Heta, I. Robo; “The Side Effects of the Most Commonly Used Group
of Antibiotics in Periodontal Treatments”; Med. Sci. 2018:6;60.

Beck JD, Offenbacher S, Williams R, Gibbs P, Garcia R. Periodontitis: a
risk factor for coronary heart disease? Ann Periodontol. 1998;3:127-1.
Saffi MA, Furtado MV, Montenegro MM, Ribeiro IW, Kampits C,
Rabelo-Silva ER, P et al. The effect of periodontal therapy on C-reactive
protein, endothelial function, lipids and proinflammatory biomarkers in
patients with stable coronary artery disease: study protocol for a
randomized controlled trial. Trials. 2013;14:283.

Bozoglan A, Ertugrul AS, Taspinar M, Yuzbasioglu B. Determining the
relationship  between atherosclerosis and  periodontopathogenic
microorganisms in chronic periodontitis patients. ActaOdontol Scand.
2017;75:233-2.

Bokhari SA, Khan AA, Butt AK, Hanif M, Izhar M, Tatakis DN, et al.
Periodontitis in coronary heart disease patients: strong association
between bleeding on probing and systemic biomarkers. J ClinPeriodontol.
2014;41:1048-4.

Gocke C, Holtfreter B, Meisel P, Grotevendt A, Jablonowski L, Nauck M,
et al. Abdominal obesity modifies long-term associations between
periodontitis and markers of systemic inflammation. Atherosclerosis.
2014;235:351-7.

Androsz-Kowalska O, Jankowski K, Rymarczyk Z, Kowalski J,
Pruszczyk P, Gorska R. Correlation between clinical parameters of
periodontal disease and mean platelet volume in patients with coronary
artery disease: a pilot study. Kardiol Pol. 2013;71:600-5.

Yu KM, Inoue Y, Umeda M, Terasaki H, Chen ZY, Iwai T. The
periodontal anaerobe Porphyromonas gingivalis induced platelet
activation and increased aggregation in whole blood by rat model. Thromb
Res. 2011;127:418-5.

Lopez NJ, Chamorro A, Llancaqueo M. Association between
atherosclerosis and periodontitis. Rev Med Chil. 2011;139:717-4.

Lopez NJ, Quintero A, Casanova PA, Ibieta CI, Baclum V, Lopez R.
Effects of periodontal therapy on systemic markers of inflammation in
patients with metabolic syndrome: a controlled clinical trial.J
Periodontol.2012;83:267-8.

Amabile N. Severity of periodontal disease correlates to inflammatory
systemic status and independently predicts the presence and angiographic
extent of stable coronary artery disease. J Intern Med. 2008;263:644-52.
Buhlin K. Risk factors for atherosclerosis in cases with severe
periodontitis. J ClinPeriodontol. 2009;36:541-9.

Leivadaros E, van der Velden U, Bizzarro S, ten Heggeler JM, Gerdes
VE, Hoek FJ, et al. A pilot study into measurements of markers of
atherosclerosis in periodontitis.J Periodontol.2005;76:121-8.

Mattila KJ. Dental infections as a risk factor for acute myocardial
infarction.Eur Heart J. 1993;14:51-3.

Noites R, Teixeira M, Cavero-Redondo I, Alvarez-Bueno C, Ribeiro F.
Apical Periodontitis and Cardiovascular Disease in Adults: A Systematic
Review with Meta-Analysis. Rev Cardiovasc Med. 2022 Mar
12;23(3):100. doi: 10.31083/.rcm2303100. PMID: 35345267.

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 Jan;26(1):993-1001. doi: 10.1007/s00784-021-
04083-4. Epub 2021 Jul 27. PMID: 34313848.

Jakovljevic A, Duncan HF, Nagendrababu V, Jacimovic J, Milasin J,
Dummer PMH. Association between cardiovascular diseases and apical
periodontitis: an umbrella review. Int Endod J. 2020 Oct;53(10):1374-
1386. doi: 10.1111/iej.13364. Epub 2020 Aug 8. PMID: 32648971.
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. J Endod. 2019
Jun;45(6):681-690. doi: 10.1016/j.joen.2019.03.003. Epub 2019 Apr 26.
PMID: 31030979.

1SN1:0000000091950263



Open Science Index, Medical and Health Sciences Vol:18, No:2, 2024 publications.waset.org/10013499.pdf

[35]

[36]

[37]

World Academy of Science, Engineering and Technology
International Journal of Medica and Health Sciences

Vol:18, No:2, 2024

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. Int Endod J. 2016 Apr;49(4):334-42. doi: 10.1111/iej.12468.
Epub 2015 Jun 11. PMID: 26011008; PMCID: PMC5134837.

Garrido M, Cardenas 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
Feb;45(2):111-115.d0i:10.1016/j.joen. 2018. 11. 014. PMID: 30711165.

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. J Endod.
2019 May;45(5):500-506. doi: 10.1016/j.joen.2019.01.018. Epub 2019
Mar 23. PMID: 30910354.

International Scholarly and Scientific Research & Innovation 18(2) 2024

43

1SN1:0000000091950263



