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The objective of this systematic review was to evaluate the impact of cigarette smoking 
on the course of periapical healing in patients undergoing endodontic therapy. Materials 
and methods The systematic review of the literature was developed following the 
recommendations of the Cochrane Collaboration and following the PRISMA 
Declaration. Searches of MEDLINE (PubMed), Web of Science and Scopus were 
searched from inception to September 2020. To ensure saturation of the literature, 
references of relevant articles identified through the search, conferences, thesis 
databases were scanned , OpenGrey, Google Scholar, and ClinicalTrials.gov, among 
others. Authors were contacted by email in case of missing information. There was no 
language limitation. Results In the selection of studies, we initially identified 206 
references with the search strategy. After removing 14 duplicates, we examined 192 
titles / abstracts. Finally, six studies met the inclusion criteria for the qualitative 
synthesis. Conclusion The best current available evidence detailed in this systematic 
review suggests that smoking has no association with the prevalence of post-
endodontic periapical pathology in cross-sectional studies. Considering that there are 
no longitudinal studies to support this result, more studies are needed to rule out the 
association of smoking and post-endodontic periapical pathology with larger sample 
studies that adjust to all possible covariates. 
 
 
Introduction 

 
Around 16 million people in the world experience serious health problems related to 

the habit of smoking. Smoking habit causes approximately 7 million global deaths 

annually, and it is expected that by 2030 tobacco consumption will cause a mortality 

of 10 million people per year. 1,2 Smokers are more likely to develop 

cerebrovascular diseases, chronic obstructive pulmonary disease (COPD), 

bronchitis, pneumonia, tachycardia, arterial hypertension and type 2 diabetes 

mellitus, as well as neurological degenerations such as depression and cognitive 

impairment. 3 

Cigarette Smoking‐Associated Alterations are directly linked to the release of 

chemical component during tobacco combustion, including nicotine, carbon 

monoxide, nitrosamine, oxidation radicals and hydrogen cyanide among others. 4,5 

Smoking is known to have deleterious effects on the immune response. Such effects 

are reflected by impaired immune reactions such as phagocytosis, neutrophil 



diapedesis and chemotaxis, in addition to generating high systematic concentrations 

of free radical and pro-inflammatory cytokines. 6,7 Likewise, cigarette smoking has 

deleterious effects on local and systemic blood flow, since it causes vascular 

dysfunction given the modification of the osmotic pressure. Moreover, some 

Chemical compounds of cigarettes such as nicotine induce vasoconstriction, thus 

restricting the tissular supply of nutrients and preventing cell proliferation and tissue 

repair, consequently leading to a progressive tissue break down.8-10 Notably, both 

the immune and vascular systems are key components of all tissue remodelling and 

healing processes.9 

Endodontic disease manifest at both the pulpal and periapical levels .Pulp and 

periapical reactions to noxious stimuli are characterized by an initial neurogenic 

inflammatory response, since the nervous system governs the vascular system by 

the release of potent vasoactive neuropeptides which act directly on the endothelial 

and smooth muscle cells, thus affecting the vascular permeability, and exerting pro-

inflammatory and immune reactions at the site of the injury.11 Such inflammatory 

responses depend on the course, the nature and magnitude of the causal agent and 

the ability of the tissue to respond and recover from the noxious stimuli, which allows 

differentiating into an acute or chronic inflammatory response.12 

A recent systematic review and meta-analysis described cigarette smoking as a 

critical etiologic factor, influencing the course of pulpal and periapical pathology in 

terms of susceptibility, progression and prevalence with moderate certainty of 

evidence.13 However, much is still not known about the biological aspects of the 

impact of smoking cigarettes habit on the evolution of the endodontic pathology, and 

the post-endodontic healing capacity of periapical tissues. In view of the foregoing, 

this systematic review aimed to assess the impact of smoking cigarettes on the 

periapical healing course in patients undergoing endodontic therapy. 



Method and materials 
 

The systematic review of the literature was developed following the 

recommendations of the Cochrane Collaboration and following the PRISMA 

Statement.14The focused question of this systematic review was: what is the impact 

of smoking cigarettes on the periapical healing course in patients undergoing 

endodontic therapy.? The null hypothesis (H0) is that there is no association between 

tobacco smoking and an impaired post- endodontic periapical healing capacity in 

humans. 

The inclusion criteria were observational studies published in peer reviewed articles 

(within journals classified as Q1 to Q4), defining the association between smoking 

cigarette habit, with the periapical healing course in patients undergoing 

conventional endodontic therapy (clinical and radiographic repair criteria). Studies 

that did not define the evaluation method, in vitro or animal studies, studies that did 

not associate directly “smoking cigarette with post-endodontic periapical healing,” 

narrative reviews, case reports, and expert opinions were excluded. 

Information sources 
 

The literature search was conducted following the recommendations by the 

Cochrane Collaboration. Medical subject headings (MeSH), Emtree language, 

Descriptors in health sciences (DeCS), and text words related to a complete search 

strategy were used. MEDLINE (PubMed), Web of Science, and Scopus were 

searched from inception to September 2020 (appendix 1). To ensure literature 

saturation, references from relevant articles identified through the search, 

conferences, thesis databases, OpenGrey, Google Scholar, and ClinicalTrials.gov 

were scanned, among others. The authors were contacted by email in case of 

missing information. There was no language limitation. 

 

 

 

 

 

 

 



 

Appendix 1 Search strategy translated for each database 

 

 

 

 

 

 

 

 

 
 
 
 

 

 



Data collection 
 

Each reference was reviewed by title and abstract, which were analyzed based on 

the PECOS format for observational studies: Population: Human permanent teeth, 

Exposition: Cigarette smoking, Comparison: No smoking, Outcome: Post endodontic 

periapical healing and Study design: observational studies. 

Full-texts of relevant studies were scanned, pre-specified inclusion and exclusion 

criteria were applied, and the data were extracted. Disagreements were resolved by 

consensus and where disagreement could not be solved, a third reviewer resolved 

any conflict. Relevant data were collected in duplicate by using a standardized data 

extraction sheet that contained the following information: author names, year of 

publication, title, study design, geographic location, objectives, inclusion and 

exclusion criteria, number of patients included, losses to follow- up, timing, definition 

of outcomes, outcomes and association measures, and funding source. 

 
 

Risk of bias 
 

The assessment of the risk of bias was performed independently by two evaluators 

by using the Newcastle-Ottawa Scale for cross-sectional, cohort, and case-control 

studies.15 

RESULTS 

Study selection 
 

We initially identified 206 references with the search strategy. After the removal of 

14 duplicates, we screened 192 titles/abstracts. Finally, six studies met the inclusion 

criteria for qualitative synthesis. (Figure 1) 



Figure 1 Flow diagram of the literature research 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Characteristics of included studies 
 

A total of six studies published between 2004 and 2020 were included in the 

systematic review (Table 1): All the studies compared the post endodontic 

prevalence of apical periodontitis in smokers vs non-smokers patients. The studies 

were conducted in Croatia, Saudi Arabia, Spain, Poland. All the studies of them were 

cross-sectional study, with a follow-up period of at least 12 months. The average 

group of participants in the articles included individuals between the ages of 20 and 

65, but another study included an age range from 18 years. The language of 

publication for all studies was english. 

Records identified through database 

searching : 204 

Aditional records identified through 

other sources : 2 

Records after duplicate removed (N: 

190) 

Records screened: (N: 192) 

Records Excluded n = 180 

Full – text articles assessed for 

eligibility: Full – text articles excluded with 

reasons (N:6) 

Studies Included in 

qualitative synthesis=N:6 
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Table 1 CONT. Characteristics of studies assessing the post endodontic 

prevalence of apical periodontitis in smokers vs non-smokers patients. 

 
 
 

 

 
#Art 

 

 
Title of Article 

 

 
first author 

 

 
journal 

 

 
year 

 

 
sample 

(#) 

Sample 

characteristic

s (Smoker 

and/or non-

smoker) 

 

Periapical diagnosis 

 

Indice 

periapica

l (PAI) 

 

CRITERIOS 

DE 

REPARACI

ON 

 

 
1 

 
Tobacco smoking 

an d dental 

periapical 

condition. 

 

Bergstro ̈m 

J, Babcan 

J, 

 
European 

Journal of 

Oral 

Sciences 

 

 
2004 

 

 
247 

81 current 

smokers, 63 
former 

smokers, 103 

non- smokers 

 

periapical disease by x-

ray 

 

 
NO 

 

 
R
X 

 
 
 

2 

High 

prevalence of 

apical periodontit 

is amongst 

smokers 

in a sample of 

Spanish adults. 

 
 
 

Segura-Egea, 
J J 

 
 
 

Int Endod J 

 
 
 

2008 

 
 
 

180 

 

109 SMOKERS 
AND 

71 NON-

SMOKERS 

 

 
periapical disease by x-

ray 

 
 
 

SI 

 
 
 

R
X 

 
 
 
 

 
3 

 
THE INFLUENCE 

OF TOBACCO 

SMOKING ON 

DENTAL 

PERIAPICAL 

CONDITION 

IN A SAMPLE OF 

AN ADULT 

POPULATION OF 

THE ŁÓDŹ 

REGION, 

POLAND 

 
 

 
KATARZYN

A 

SOPIŃSKA

, 

ELŻBIETA 

BOŁTACZ- 

RZEPKOWS

KA 

 
 
 
 

Int J 

Occup Med 

Environ 

Health 

. 

 
 
 
 

 
2020 

 
 
 
 

 
703 

 
 
 
 

317 NON- 

SMOKERS, 386 

SMOKERS 

 
 
 
 
 

periapical disease by x-
ray 

 
 
 
 

 
NO 

 
 
 
 

 
R
X 

 
 
 
 
 

 
4 

 
 
 

Tobacco 

Smoking and 

Dental 

Periapical 

Condition in a 

Sample of 

Saudi Arabian 

Sub- 

Population 

 
 
 
 
 

Laila A. 

Bahamma

m 

 
 
 
 
 

JKAU: 

Med. 

Sci 

 
 
 
 
 

 
2012 

 
 
 
 
 

 
98 

 
 
 
 

 
20 SMOKERS 
AND 

78 NON-

SMOKERS 

 
 
 
 
 

periapical disease by x-

ray 

 
 
 
 
 

 
NO 

 
 
 
 
 

 
R
X 

 
 

 
5 

Influence of 

tobacco smoking 

on dental 

periapical 

condition in a 

sample of 

Croatian adults 

 
 
 

Romana 

Perši´c 

Bukmir 

 

 
Wien Klin 

Wochensch

r 

. 

 
 

 
2016 

 
 

 
259 

 

151 NON- 

SMOKERS, 108 

SMOKERS 

 
 
 

periapical disease by x-
ray 

 
 

 
SI 

 
 

 
R
X 

 
 
 

6 

Relationship 

between 

Smoking and 

Endodontic 

Variables 

in Hypertensive 

Patients 

 
 
 

Segura-Egea, 
J J 

 
 
 

JOE 

 
 
 

2011 

 
 
 

100 

 

50 SMOKERS, 

50 NON-

SMOKERS 

 

 
periapical disease by x-

ray 

 
 
 

yes 

 
 
 

R
X 



Table 1 CONT. Characteristics of studies assessing the post endodontic 

prevalence of apical periodontitis in smokers vs non-smokers patients. 

 
 
 

 

 

OBJETIVO 

 

 

RELACION ENDODONCIA CON AP - 
TABAQUISMO 

 

 

Analisis Estadístico 

 

Nivel 

de 

Confianz

a 

 

 

CONCLUSI
ON 

The objective of this study was to 

investigate whether smoking could be 

associated with the prevalence or severity 

of periapic lesions. 

The prevalence of periapic lesions among 

individuals with enddodontic treatment was 

69% in current smokers, 74% in ex-smokers 

and 85% in non-smokers 

 

anova no 

paRAMETRIC ( 

Kruskal-Wallis). 

 

 
p: 

0,128 

 
It is concluded that these observations do not support 

the assumption that smoking is associated with apical 

periodontitis. 

 
The goal is to study the prevalence of apical 

periodontitis in smoking and non-smoking 

patients. 

Among smoking patients with clogged 

teeth, 36 (71%) had PA that affected at least 

one treated tooth. Among non-smokers 

with root-sealed teeth, 12 (55%) had PA that 

affected at least one treated tooth (P x 

0.19). 

 
 

 
KAPPA DE COHEN 

 
 

 
p<0.05 

 
In this study population, smoking was significantly 

associated with a higher frequency of duct treatment and 

with a higher prevalence of apical periodontitis. 

 
 
 

 
The objective of the study was to assess 

the influence of smoking on the prevalence 

of PA in the population of the region of 

Ododo, Poland 

 
 
 

 
No significant difference was found in the 

percentage of teeth treated endodontically 

with AP (37.6% vs 35.8%) 

 
 
 
 
 

Chi2 
test 

 
 
 
 
 

p<0.06 

 
 
 

 
Smokers are a group facing an increased risk of PA 

and therefore there is a need for early detection and 

treatment of cavities and their complications in this 

group of patients 

 
 
 

Based on the assumption that smoking 

could influence apical periodontitis, the 

objective of this exploratory study was to 

investigate the possible association of 

smoking with the prevalence of 

periapical lesions. 

 
 
 

The frequency of PA patients with 

endodontics in smokers and non-smokers 

was 5.73% and 5.12%, respectively. The 

frequency of patients with PA without PSTN 

was 0.95% in smokers and 1.46% in non-

smokers. 

 
 
 
 
 

 
T statistical test 

 
 
 
 
 

 
p<0.05 

 
 
 

These observations do not favor the assumption that 

smoking is associated with apical periodontitis. However, 

the research was cross-cutting by design and the 

conclusion should be considered temporary until 

confirmed by long-term observations. 

 
The objective of this study was to investigate 

the difference in the periapical state of the 

teeth treated endodoonically and untreated 

in current smokers and never smokers. 

 
Smoking patients with endodoontically 

treated teeth, 67 (72.0%) they had PA. 

Among the never smokers with 

endodoontically treated teeth, 93 (78.8%) 

they had PA 

 
 

 
chi-square test 

 
 

 
P=0.32

8 

This study strongly supports the hypothesis that smoking 

influences the periapical state of the teeth, but not on 

teeth treated with endodontics. However, since this study 

was cross- cutting by design, conclusions should be 

considered temporary until confirmed by long-term 

observations. 

The objective of this study was to investigate 

the relationship between smoking and 

the prevalence of apical periodontitis and 

duct treatment in hypertensive patients. 

Among smoking patients with RCT, 20 

(70%) had PA that affected at least 1 treated 

tooth. Among non-smokers with RCT, 9 

(90%) had PA that affected at least 1 

treated tooth. 

 
 

 
chi-square test 

 
 

 
P> 0,05 

 
The prevalence of apical periodontitis and root canal 

treatment was significantly higher in hypertensive 

smoking patients compared to non-smokers. 



Risk of bias assessment 
 
 
 

A bias analysis of the included studies was performed using the Newcastle-Ottawa  
Quality Measurement Scale 

.15 This scale evaluates aspects related to the selection, comparability and exposure 

of the subjects included in both the case and the groups of analytical observational 

studies. In the case of cross-sectional studies, the adaptation made by Herzog et al. 

16 where the maximum score is 10 points, and studies are considered to be at low 

risk of bias when they score seven or more points. 

The six studies assessed using the Newcastle-Ottawa Quality Measurement Scale 

were cross-sectional studies at a general level, 66.6% of the evaluated studies were 

classified as having a high risk of bias, because they obtained less than seven points 

out of 10 possible in the global rating (Table 1). 

From the evaluation by categories, it can be seen that all the studies included in this 

review presented a high risk of bias, since the 6 studies obtained less than four points 

out of five possible. In contrast, in the comparability category, most of the included 

studies were evaluated as having a low risk of bias, because they obtained two 

points out of two possible; the Bahammam study did not obtain any points in this 

category. And finally, for the Outcome / Exposure category, all studies were rated as 

low risk of bias, because they obtained two or more points out of three possible for 

this category (Table 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 1. Evaluation according to the Newcastle - Ottawa Quality Assessment Scale 
 
 

 

EVALUATION ACCORDING TO THE NEWCASTLE - OTTAWA QUALITY 
ASSESSMENT SCALE 

STU
DY 

SELECTI
ON 

COMPARABILI
TY 

OUTCO
ME 

CONCLUSI
ON 

CROSS-SECTIONAL 
STUDIES 

Bergström et al., 
2004 

★ ★★ ★★★ HIGH RISK 

Segura-Egea et al., 
2008 

★ ★★ ★★★ HIGH RISK 

Segura-Egea et al., 
2011 

★ ★★ ★★★ HIGH RISK 

Bahammam, 2012 ★★ - ★★ HIGH RISK 

Peršić Bukmir et al., 
2016 

★★ ★★ ★★★ LOW RISK 

Sopińska and 
Bołtacz- 
Rzepkowska, 
2020 

★★★ ★★ ★★★ LOW RISK 



Discussion 
 

The aim of this systematic review was to assess the prevalence of post endodontic 

chronic apical periodontitis in non-smokers vs smokers’ patients. 

Patients who had not smoked more than 200 cigarettes in their entire life were 

included in the non-smoke group. Smoking patients were classified as smokers (15 

or more cigarettes a day), and patients with a mild smoker (1 to 5 cigarettes a day) 

The age of the average patients was 20 to 84 years between men and women. 

13,17,18,19 

Recent systematic reviews have evaluated the prevalence of periapical lesions of 

endodontic origin in endodontically untreated teeth in non-smokers and smoker 

patients. Such studies have concluded that smoker patients are more likely to 

present apical periodontitis than non-smokers. 13,17,18,19 

Bergstrom et al; (2004); suggested that smoking may elicit greater destruction of 

periodontal bone when an existing pathology occurs and could delay the repair 

process, thus provoking a worse immune response, since nicotine diffuses through 

blood vessels and prevents it way osteoclastic proliferation, 20 French D et al; (2019) 

suggested that smoking could degrade connective tissue and compromise bone 

repair caused by locall ischemia generated by tobacco compsumption, 21 

Pretropoulus et al; (2004) found that smoking bloks the formation of Intelerleucine 

1-Alpha and interleukin 8 by macrophages important cells in the bone healing 

process. 22 Futhermore, Smoking could have an impact on periradicular tissues by 

reducing local oxygen levels. Segura-Ega et al; (2015) posits that the role of 

cigarettes in this process has become relevant since it could compromise the 

endodontic result compared to non-smoking patients due to its effects on bone 

metabolism, facilitating the degeneration of the apical bone. 17 

 

At date no systematic review and meta-analysis has evaluated the prevalence of 

periapical lesions in smokers and non-smokers after endodontic therapy. Results 

from the present investigation show that the prevalence of apical periodontitis in 

smokers compared to non-smokers is similar as there are no statistically significant 

differences between both groups, which generates the hypothesis that once the 

factor etiological and infection by endodontic therapy the periapical tissue is able to 



repair when starting a bone repair process even under the influence of cigarettes. 

17,20,21 

The healing process of choric the apical periodontitis depends on the activity of 

osteoblasts, the bone- forming cells. 23 Osteoblasts originate as mesenchymal stem 

cells in the bone marrow under the influence of bone morphogenic proteins (BMPs), 

these stem cells they are induced to differentiate and give rise to spindle-shaped 

osteoprogenitor cells. Growth factors such as transforming growth factor β (TGFβ), 

fibroblast-derived growth factor (FGF), BMPs, platelet-derived growth factor (PDGF), 

and colony stimulating factor (CSF) can induce and / or increase the proliferation of 

osteoprogenitor cells 23,24 .Osteoprogenitor cells accumulate in sites of bone 

formation by different mechanisms such as local proliferation, chemotactic attraction 

of osteoprogenitor cells from adjacent sites, or by both processes 23,24 .BMPs induce 

the final differentiation of osteoprogenitor cells into metabolically active cuboidal 

osteoblasts that coat the bone surface and begin the process of bone apposition 23,24 

. Osteoblasts secrete collagen and BMP, as well as various growth factors to initially 

form osteoid tissue which will eventually mineralize and form mature bone. When 

the osteoid apposition is complete, the osteoblasts differentiate into flat lining cells 

that cover the new bone. 23,24. 

The initially formed bone will eventually be resorbed and replaced by new bone 

formations in cycles through a process known as remodelling. Therefore, it can be 

deduced that the bone healing process in the apical lesion involves repeated cycles 

of apposition and remodelling. Fig1 23,24. 

 

 



 
 

Fig 1. Apposition of new bone. Osteoprogenitor give rise to the formation of new 
osteoblasts and subsequent new bone. 

Osteoprogenitor cells originate as bone marrow mesenchymal stem cells induced 

by BMPs to differentiate into osteoprogenitor cells. Certain growth factors, including 

epidermal growth factor (EGF), insulin-like growth factor (IGF), TGFβ, and PDGF, 

are chemotactic and proliferating factors for osteoprogenitor cells. Consequently, 

spindle-shaped osteoprogenitor cells accumulate alongside the future site of bone 

apposition. BMPs cause the eventual differentiation of osteoprogenitor cells into 

metabolically active cuboidal osteoblasts that coat the bone surface and produce 

osteoid (shown in pink) which will then mineralize into bone (shown in purple.) 23,24. 

 
 
 

Bacteria emerging from the infected root canal provide a continues stimulus for the 

activation of immune cells such as T lymphocytes and macrophages, thus activating 

and maintaining osteoclastic signals Figure 2. The apical lesion represents a 

successful attempt by the host to prevent highly pathogenic bacteria present in the 

infected root canal to spread to the adjacent bone 23,24 . When these bacteria have 

been eliminated by endodontic therapy and the canal has been properly sealed, this 

stimulus ceases. Then the osteoclastic activity, initiated by IL-1β and TNFβ, will 

decrease and the surrounding osteogenic potential will take over. 23,24



 
 
 
 
 

 

Fig 2. Host response at the apical lesion. The main goal of the host response is to 

eliminate the bacteria their respective sub products emerging from the infected root 

canal. To meet this goal, specific IgGs are required. These IgGs can be produced 

locally by activating B lymphocytes, which then become plasma cells that secrete 

IgG. This process requires the prior local activation of antigen-specific T 

lymphocytes. Activated lymphocytes produce a number of cytokines necessary for 

the activation of B lymphocytes and the maturation of plasma cells. Interferon 

gamma is another cytokine derived from T lymphocytes that activates local 

macrophages and causes them to produce IL-1, which in turn induces the 

expression of binding molecules on local endothelial cells. PMNs adhere to the local 

endothelium, making them available for recruitment by chemotaxis at the site where 

bacteria emerge. Two cytokines produced by locally activated lymphocytes and 

macrophages, TNFβ and IL-1β, are the primary signals that induce local osteoclastic 

bone resorption. Such bone resorption can be seen as a destructive side effect of 

the local activity of the host response. 24 

 
 
 

Gradual apposition of new bone, followed by its remodelling and subsequent cycles 

of apposition, will eventually result in the healing of the bone defect, initially elicited 

by the dynamic encounter between bacteria and the immune system 23,24 

However, to date, few studies evaluate the periapical repair process in smoking patients. 
 
 

Conclusions 
The best current available evidence detailed in this systematic review suggests that smoking has 
no 
association with the prevalence of post-endodontic periapical pathology in cross-sectional studies. 
Whereas there are no longitudinal studies to support this result. Further studies are needed to rule 
out the association of smoking and post-endodontic periapical pathology with studies with a larger 
sample that fit all possible covariates. 

 
 
 
 
 

 



 

REFERENCIA  

 

1. Calafat AM, Polzin GM, Saylor J, Richter P, Ashley DL, Watson CH. Determination of 

tar, nicotine, and carbon monoxide yields in the mainstream smoke of selected 

international cigarettes. Tobacco control [Internet]. 2004 Mar [cited 2020 Dec 

14];13(1):45–51. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=cmedm&AN=14985595&lang

=es&site=eds-live. 

2. Manuela R, Mario M, Vincenzo R, Filippo R. Nicotine stimulation increases proliferation 

and matrix metalloproteinases-2 and -28 expression in human dental pulp cells. Life 

Sciences [Internet]. 2015 Aug 15 [cited 2020 Dec 14];135:49–54. Available from: 

https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=a9h&AN=108966471&lang=

es&site=eds-live 

3. Kissela BM, Khoury J, Kleindorfer D, Woo D, Schneider A, Alwell K, et al. Epidemiology 

of Ischemic Stroke in Patients With Diabetes. Diabetes Care [Internet]. 2005 Feb [cited 

2020 Dec 14];28(2):355. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edb&AN=16060902&lang=es

&site=eds-live 

4. Esfahrood ZR, Zamanian A, Torshabi M, Abrishami M. The effect of nicotine and cotinine 

on human gingival fibroblasts attachment to root surfaces. Journal of Basic & Clinical 

Physiology & Pharmacology [Internet]. 2015 Sep [cited 2020 Dec 14];26(5):517. 

Available from: https://search-ebscohost 

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edb&AN=108540535&lang=

es&site=eds-live 

5. Kinnula VL. Focus on antioxidant enzymes and antioxidant strategies in smoking related 

airway diseases. Thorax [Internet]. 2005 Aug [cited 2020 Dec 14];60(8):693–700. 

Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=16061713&lang=e

s&site=eds-live 

6. Reibel J. Tobacco and oral diseases: Update on the evidence, with recommendations. 

Med Princ Pract. 2003;12(SUPPL. 1):22–32. 

7. Cano M( 1 ), Fujihara M( 1 ), Nagai N( 1 ), Handa JT( 1 ), Thimmalappula R( 2 ), Biswal 

S( 2 ), et al. Cigarette smoking, oxidative stress, the anti-oxidant response through Nrf2 

signaling, and Age-related Macular Degeneration. Vision Research [Internet]. [cited 2020 

Dec 14];50(7):652–64. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edselc&AN=edselc.2-52.0-

77950519283&lang=es&site=eds-live 

8. Özsezer Demiryürek E, Sakallıoğlu EE, Kalyoncuoğlu E, Yılmaz Miroğlu Y, Sakallıoğlu 

U. The Effects of Smoking on the Osmotic Pressure of Human Dental Pulp Tissue. 

Medical principles and practice : international journal of the Kuwait University, Health 

Science Centre [Internet]. 2015 [cited 2020 Dec 14];24(5):465–9. Available from: 

https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=a9h&AN=108966471&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=a9h&AN=108966471&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=a9h&AN=108966471&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edb&AN=16060902&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edb&AN=16060902&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edb&AN=16060902&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edselc&AN=edselc.2-52.0-77950519283&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edselc&AN=edselc.2-52.0-77950519283&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edselc&AN=edselc.2-52.0-77950519283&lang=es&site=eds-live


https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=26111632&lang=e

s&site=eds-live 

9. Scott DA, Poston RN, Wilson RF, Coward PY, Palmer RM. The influence of vitamin C on 

systemic markers of endothelial and inflammatory cell activation in smokers and non-

smokers. Inflammation research : official journal of the European Histamine Research 

Society . [et al] [Internet]. 2005 Mar [cited 2020 Dec 14];54(3):138–44. Available from: 

https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=15883748&lang=e

s&site=eds-live 

10. Krall EA, Abreu Sosa C, Garcia C, Nunn ME, Caplan DJ, Garcia RI. Cigarette smoking 

increases the risk of root canal treatment. Journal of dental research [Internet]. 2006 Apr 

[cited 2020 Dec 14];85(4):313–7. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=16567550&lang=e

s&site=eds-live 

11. Caviedes-Bucheli J, Gomez-Sosa JF, Azuero-Holguin MM, Ormeño-Gomez M, Pinto-

Pascual V, Munoz HR. Angiogenic mechanisms of human dental pulp and their 

relationship with substance P expression in response to occlusal trauma. International 

endodontic journal [Internet]. 2017 Apr [cited 2020 Dec 14];50(4):339–51. Available from: 

https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=26953220&lang=e

s&site=eds-live 

12. Ríos-Osorio N, Muñoz-Alvear HD, Cañón SM, Restrepo-Mendez S, Aguilera-Rojas SE, 

Jiménez-Peña O, et al. Association between type 2 diabetes mellitus and the evolution 

of endodontic pathology. Quintessence International [Internet]. 2020 Feb [cited 2020 Dec 

14];51(2):100–7. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=141483665&lang=

es&site=eds-live 

13. Pinto KP, Ferreira CM, Maia LC, Sassone LM, Fidalgo TKS, Silva EJNL. Does tobacco 

smoking predispose to apical periodontitis and endodontic treatment need? A systematic 

review and meta-analysis. International endodontic journal [Internet]. 2020 Aug [cited 

2020 Dec 14];53(8):1068–83. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=32344459&lang=e

s&site=eds-live 

14. Urrútia G, Bonfill X. [PRISMA declaration: a proposal to improve the publication of 

systematic reviews and meta-analyses]. Medicina clinica [Internet]. 2010 Oct 9 [cited 

2020 Dec 14];135(11):507–11. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=cmedm&AN=20206945&lang

=es&site=eds-live 

15. Wells GA, Shea B, O'Connell D, Peterson J, Welch V, Losos M, Tugwell P. The 

Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomised studies in 

meta-analyses [Internet]. Ottawa: Ottawa Hospital Research Institute; 2019 [citado 4 nov 

2020] Disponible en: http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp. 

https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=26111632&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=26111632&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=26111632&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=15883748&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=15883748&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=15883748&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=16567550&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=16567550&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=16567550&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=26953220&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=26953220&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=26953220&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=141483665&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=141483665&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=141483665&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=32344459&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=32344459&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=32344459&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=cmedm&AN=20206945&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=cmedm&AN=20206945&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=cmedm&AN=20206945&lang=es&site=eds-live
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp


16. Herzog R, Álvarez-Pasquin MJ, Díaz C, Del Barrio JL, Estrada JM, Gil Á. Are healthcare 

workers’ intentions to vaccinate related to their knowledge, beliefs and attitudes? A 

systematic review. BMC public health [Internet]. 2013 Feb 19 [cited 2020 Dec 14];13:154. 

Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=23421987&lang=e

s&site=eds-live 

17. Segura EJJ, Martín GJ, Castellanos CL. Endodontic medicine: connections between 

apical periodontitis and systemic diseases. International Endodontic Journal [Internet]. 

2015 Oct [cited 2020 Dec 14];48(10):933–51. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=109307439&lang=

es&site=eds-live 

18. Aminoshariae A, Kulild J, Gutmann J. The association between smoking and periapical 

periodontitis: a systematic review. Clinical Oral Investigations [Internet]. 2020 Feb [cited 

2020 Dec 14];24(2):533–45. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=141414222&lang=

es&site=eds-live 

19. Walter C, Rodriguez FR, Taner B, Hecker H, Weiger R. Association of tobacco use and 

periapical pathosis - a systematic review. International Endodontic Journal [Internet]. 

2012 Dec [cited 2020 Dec 14];45(12):1065–73. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=83512914&lang=es

&site=eds-live 

20. Bergström J, Babcan J, Eliasson S. Tobacco smoking and dental periapical condition. 

European Journal of Oral Sciences [Internet]. 2004 Apr [cited 2020 Dec 14];112(2):115. 

Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edb&AN=12673270&lang=es

&site=eds-live 

21. French D, Grandin HM, Ofec R. Retrospective cohort study of 4,591 dental implants: 

Analysis of risk indicators for bone loss and prevalence of peri-implant mucositis and 

peri-implantitis. Journal of periodontology [Internet]. 2019 Jul [cited 2020 Dec 

14];90(7):691–700. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=cmedm&AN=30644101&lang

=es&site=eds-live 

22. Petropoulos G, McKay IJ, Hughes FJ. The association between neutrophil numbers and 

interleukin-1α concentrations in gingival crevicular fluid of smokers and non-smokers 

with periodontal disease. Journal of Clinical Periodontology [Internet]. 2004 May [cited 

2020 Dec 14];31(5):390–5. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=12817557&lang=es

&site=eds-live 

23. Lieberman JR, Daluiski A, Einhorn TA. The role of growth factors in the repair of bone 

biology and clinical applications. Journal of Bone and Joint Surgery - Series A [Internet]. 

[cited 2020 Dec 14];84(6):1032–44. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edselc&AN=edselc.2-52.0-

0036599845&lang=es&site=eds-live 

https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=23421987&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=23421987&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=mnh&AN=23421987&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=109307439&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=109307439&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=109307439&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=141414222&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=141414222&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=141414222&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=83512914&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=83512914&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=83512914&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edb&AN=12673270&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edb&AN=12673270&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edb&AN=12673270&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=cmedm&AN=30644101&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=cmedm&AN=30644101&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=cmedm&AN=30644101&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=12817557&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=12817557&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=ddh&AN=12817557&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edselc&AN=edselc.2-52.0-0036599845&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edselc&AN=edselc.2-52.0-0036599845&lang=es&site=eds-live
https://search-ebscohost-com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edselc&AN=edselc.2-52.0-0036599845&lang=es&site=eds-live


24. Healing of Apical Lesions: How Do They Heal, Why Does the Healing Take So Long, 

and Why Do Some Lesions Fail to Heal? Disinfection of Root Canal Systems [Internet]. 

2014 Jan [cited 2020 Dec 14];297. Available from: https://search-ebscohost-

com.ezproxy.javeriana.edu.co/login.aspx?direct=true&db=edb&AN=100806600&lang=

es&site=eds-live 

 

 

 


