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Abstract
The primary purpose of preoperative dental screening of medical patients is to detect acute or chronic oral conditions that may require
management prior to planned medical interventions. The aim of this communication is to discuss the background of preoperative dental
screening and the link between dental pathologies and systemic diseases.
© 2016 Institut Pasteur. Published by Elsevier Masson SAS. All rights reserved.
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1. Introduction

Chronic oral diseases, such as dental caries and periodon-
titis, are among the most prevalent microbial diseases in man
[1,2]. However, the close connection between dental health
and outcomes of medical management may be underreported
and underappreciated in the medical setting. Yet, the impor-
tance of the state of the oral cavity for overall health is a far
from recent idea. The mouth has been considered to reflect
general health since antiquity. In the fifth century BCE, Hip-
pocrates had already observed that suppressing sites of
infection in the mouth reduced some types of joint pain [3].
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Preoperative dental screening may be requested by physi-
cians, including anesthesiologists, cardiologists, oncologists
and orthopedic surgeons, before certain medical interventions
[4,5], for example, elective cardiac or orthopedic surgery,
cancer therapy and hematopoietic and organ transplantation.
The examination is requested for all patients, whatever their
general state of health. In practice, a physician refers a patient
to a dentist so that sites of trauma and infection can be iden-
tified. However, in some cases, the care and follow-up of
dental pathologies may last up to 6 months before the condi-
tion can be considered cured or approaches that include
extraction may be chosen to provide definitive therapy. Con-
siderations include the urgency of medical management, the
presence of acute or chronic dental disease, and the impact of
the envisaged medical therapy upon future dental treatment.
For example, in head and neck radiation therapy, future dental
treatment is limited by the cancer therapy provided and
comprehensive dental care and prevention is needed prior to
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radiation therapy within the high dose radiation fields [6].
Considerations of the dental treatment plan may require
consultation and coordination with the medical provider to
balance the urgency of medical care, dental care and dental
prevention. There is limited evidence in head and neck cancer
patients that risk of osteoradionecrosis may be reduced by
management of pre-existing dental foci [6]. Dental treatment
of foci of infection prior to chemotherapy including hemato-
poietic stem cell transplantation is associated with reduced
febrile episodes [7]. In addition, some confusion exists in the
search for sites of oral infection. Treatment and follow-up for
acute pathologies are not the same as for chronic ones. Fear of
the presence of infection should not favor the extraction of a
tooth that could be managed by therapy and saved, but must be
balanced by the prognosis of success of treatment of the focus
of infection, if definitive removal of a site of infection is
mandatory. There is no clear evidence of its benefits and
effectiveness to date, in particular for the screening of
asymptomatic dental foci of infection or disease. Conse-
quently, preoperative screening protocols are not evidence-
based and clear guidelines or inclusion criteria concerning
the nature of the patient evaluation and of oral diseases are
lacking. This, in turn, leads to communication challenges
between health care professionals and patients to ensure that
medically necessary oral care is provided. However, awareness
of the link between some chronic oral diseases and systemic
diseases has increased the attention paid to diagnosing and
treating these oral diseases, and thus has led to improvement in
the oral and systemic health of patients [8,9]. So, although
there is no scientific proof of the need for preoperative
screening in all patients, it is nevertheless important to note the
associations between chronic oral diseases and systemic dis-
eases and to determine if dental pathologies impact systemic
diseases. This communication aims to assess the scientific
background of preoperative dental screening and to discuss
evidence of the role of dental pathologies that are linked with
several systemic diseases.

2. What is the rationale and scientific background of
preoperative dental screening?

The purpose of preoperative dental screening is to detect
chronic or acute oral infections including caries, periodontitis,
pericoronitis, peri-implantitis and apical periodontitis [4,5] and
to establish oral/dental preventive protocols appropriate for the
oral status, medical condition and medical management. The
preoperative clinical dental examination [10] includes extra-
and intra-oral tissues: the head and neck (masses, asymmetry,
lymph nodes, cranial nerves), oral mucosa (lesions), salivation
and teeth or dental implants, with their surrounding supporting
tissue (periodontal tissue). More than 500 species of micro-
organisms are found in the mouth and the microorganisms
found in biofilm on the teeth contain around 1011 micro-
organisms/mg [11]. In cases of poor oral hygiene, this num-
ber may be multiplied by a factor of 2e10 [12]. Oral micro-
organisms that cannot adhere to a surface are transported by
salivary flow out of the mouth and down the digestive tract
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[13]. Oral microorganisms can enter the circulation and cause
bacteremia. In daily life, this happens continuously, for
example after tooth brushing or chewing [14] but this bacter-
emia is typically short-lived, on the order of seconds or up to
few minutes [15]. Dental procedures may also induce bacter-
emia, which may include larger numbers of organisms, but this
has not been clearly associated with a higher health risk [16].
Furthermore, the chance of bacteremia arising from normal,
everyday life is 1000e8000 times more frequent than that due
to any dental treatment procedure [17]. It is thus very difficult
to determine the origin of the bacteremia and causality.

Oral infections, including gingivitis and periodontitis, will
increase the bacterial load or can harbor more specific mi-
crobial species than those normally present [18]. However,
oral microorganisms that are detected at distant sites, like
atherosclerotic plaques or biofilms (the cause of endocarditis),
are normally found in the mouth and are not typically related
to oral disease [19]. These considerations may be more
important in medically complex patients. The four landmark
dental infections are dental caries, periodontitis, peri-
implantitis and apical periodontitis [4,5]. These diseases are
typically chronic and caused by an oral biofilm where mi-
croorganisms are encased in a matrix that protects them from
external attack, allowing them to grow and flourish [13].
Chronic infection is caused by microorganisms organized in a
biofilm in contrast to an acute infection, which is caused by
planktonic microorganisms, which can easily spread
throughout the body [20]. Normally, the clinical differentiation
between acute and chronic is based upon symptoms related to
acute infection, including pain and swelling. Therefore, acute
infections are more easily identified on screening. Once the
infection has been identified, treatment planning can begin.
Although there is no tangible scientific proof of the impor-
tance of carrying out preoperative screening for all patients,
the literature reports associations between chronic oral dis-
eases and systemic diseases [8,9,21], which would probably
justify preoperative screening for patients presenting these
pathologies. Two oral pathologies associated with systemic
diseases are periodontitis and apical periodontitis.

3. Association between chronic dental diseases and
systemic diseases

Periodontal and pulpal inflammation demonstrate similar
patterns of development: initially, both exhibit signs of soft-
tissue inflammation caused by an infection with mixed flora
of oral commensals [22]. At a later stage, the two pathologic
processes culminate in bone resorption (vertical bone-loss or
apical periodontitis, respectively) [22]. Similar events occur in
the host defense in both conditions, such as upregulation of
inflammatory cytokines that initiate and sustain the inflam-
matory response, ultimately culminating in bone resorption
[22].

In a study related to endodontic disease, Segura-Egea et al.
[9] described three important similarities between chronic
periodontal and endodontic inflammatory processes [23]. They
noted that:
tients for oral infections and inflammation: consideration of risk and benefit,
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1. Both are chronic infections of the oral cavity;
2. Both are polymicrobial infections sharing a common

microbiota with a predominance of Gram-negative
anaerobic bacteria [24];

3. Cytokine levels may be released systemically from acute
and chronic manifestations of both disease processes for
example increased concentrations of inflammatory medi-
ators have been detected both in the gingival crevicular
fluid of subjects with periodontal disease and in the peri-
apical tissues of endodontically involved teeth [9,25,26].
3.1. Periodontitis
Periodontitis or periodontal disease is a biofilm-induced,
predominantly chronic, inflammatory disease of the perio-
dontium, the tissues supporting the teeth, which results in
localized alveolar bone resorption associated with plaque
adhering to root surfaces; it is the most common reason for
tooth loss [1]. Periodontitis is minimally symptomatic or
asymptomatic until advanced and is often occult in presenta-
tion, yet constitutes a significant condition with risk of
infection, which may require surgical care in the future for
management. The prevalence of periodontitis in the USA is
estimated at between 50 and 70% [27]. Periodontitis has been
described as a microbial shift disease (from mostly Gram-
positive to mostly Gram-negative species) [28]. However,
the cause of this shift is unknown. The goal of periodontal
treatment is to restore the relationship between periodontal
tissue and biofilm [27]. The screening procedure for peri-
odontitis is specific and is reliable but management of the
disease requires patient cooperation. Treatment and healing
time depend strongly on the severity of the disease and may
reach several months. Advanced forms may require extraction
of the teeth involved.

3.1.1. Association between periodontitis and systemic
diseases

Since the 1990s the potential relationship between peri-
odontitis and systemic health and disease has gained
increasing recognition [29] and ‘periodontal medicine’ is now
considered as a distinct field. Systemic diseases such as dia-
betes mellitus [30,31], coronary heart disease and acute
myocardial infarction [29e35], preterm low birth weight
[36,37], respiratory diseases [38], metabolic syndrome [39],
early loss of memory and capacity for calculation [40] and
rheumatoid arthritis [41] have been reported to be associated
with periodontal disease. In all the pathologies that seem to
have a connection with periodontitis, infection is a recognized
etiopathogenic factor, whence the hypothesis that bacteremia
induced by the periodontitis could be directly or indirectly
responsible for the occurrence or aggravation of pathologies in
other parts of the body. It is now accepted that certain in-
flammatory mechanisms are common to systemic diseases and
periodontitis and that the latter disease contributes to systemic
inflammation, a major role being played by proinflammatory
cytokines (see Fig. 1) [42].
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The continuous presence of periodontal bacteria reactivates
the inflammatory response by releasing active molecules (en-
dotoxins, LPS, bacterial products) and resulting in the release
of mediators of inflammation (IL, TNFa, CRP, etc.) capable of
causing serious changes in the behavior of numerous cells [42].

3.1.2. Diabetes mellitus
The relation between periodontitis and diabetes is thought

to be bi-directional [43]. Diabetes is a known risk factor for
periodontitis [44]. According to the WHO, periodontal disease
is the 6th most common complication of diabetes [45]. In
patients with uncontrolled or poorly controlled diabetes,
whatever the type, the prevalence of periodontitis is observed
to be 4 times higher than in the general population [46] and the
number of subjects with lost teeth is higher than in non-
diabetics [47]. There is also increased prevalence of severe
forms of periodontitis, with greater attachment loss (2.7 mm
vs. 25 mm) in diabetics than non-diabetics [48]. Darre et al.
[49] have shown that the presence of periodontitis can play a
part in the glycemic imbalance of diabetic patients and may
complicate diabetic control [49]. Periodontal treatment seems
to affect blood glucose, with a decrease in the glycated he-
moglobin concentration (HbA1c) [50].

3.1.3. Cardiovascular diseases
Periodontitis and cardiovascular disease are chronic dis-

eases with an inflammatory component and share certain risk
factors such as sex, age, stress, tobacco use, diabetes, obesity
(BMI > 30 kg/m2) or socio-economic status [51]. Other risk
factors specific to cardiovascular disease share responsibility
for the start and evolution of pathology due to atheroma: hy-
percholesterolemia (LDL > 100 mg/dl), sedentarity, arterial
hypertension or raised C-reactive protein. Slade et al. [52]
showed elevated plasma CRP levels (atheroma risk factor) in
presence of advanced periodontal disease. Tonetti et al.’s work
[53] indicates decreased cardiovascular risk (improvement in
endothelial function and decrease in inflammation markers) in
cases of intensive, purely mechanical, periodontal treatment.

3.1.4. Preterm-low birth weight
Nabet et al. [54] have shown that the association between

periodontitis and premature delivery appears to be influenced
by the socio-economic status of the pregnant woman. Gener-
alized periodontitis is correlated with a risk factor for pre-
mature delivery due to pre-eclampsia. The association would
increase with the extent of the periodontitis [54].

3.1.5. Rheumatoid polyarthritis
The relation between periodontitis and rheumatoid poly-

arthritis appears to operate in both directions and to be inde-
pendent of risk factors such as alcohol, tobacco, poor hygiene,
socioeconomic status, excess weight and obesity [41].

3.1.6. Respiratory diseases
Recent studies have brought out an association between

periodontitis and certain respiratory diseases: bacterial pneu-
monia and chronic obstructive bronchopneumopathy [55].
tients for oral infections and inflammation: consideration of risk and benefit,



Fig. 1. Potential pathways for associations between oral inflammation (e.g. marginal and periapical periodontitis) with systemic diseases as well as potential

associations between oral and systemic diseases.
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3.1.7. Cognitive function
Recently, the literature has suggested a link between peri-

odontitis and cognitive function [40].
3.2. Apical periodontitis
Apical periodontitis (AP) is an endodontic infection. AP is
defined as an oral inflammatory disease caused by the pres-
ence of biofilm close to or in the root canal system or at the
outside around the root apex [56]. Due to the complex anat-
omy of the root canal system, complete removal of the biofilm
may not be possible. The prevalence in a European population
was reported to be around 65% [57]. If AP persists, cancellous
periapical bone around the tip of the root, and also the
cementum layer covering the root, may be resorbed and
replaced by inflammatory tissue. In a later stage, the cortical
bone of the jaw is affected and it is then that the lesion be-
comes visible on a dental radiograph. AP often develops
without symptoms. In contrast to the other dental diseases,
asymptomatic AP can only be screened with the help of ra-
diographs (i.e. 2D periapical and panoramic radiographs, and
3D imaging). However, periapical radiographs, and particu-
larly panoramic radiographs, may significantly underestimate
the incidence of AP, with a false negative value of around 40%
[58,59]. Consequently, the periapical radiograph is an ineffi-
cient tool to screen for AP. In contrast, CBCT imaging enables
AP to be detected more efficiently than with periapical ra-
diographs [59] and, therefore, may provide a more effective
way to screen for AP [60]. But be careful with over diagnosis.
With CBCT use, significant biological impact and financial
cost are necessary to evaluate in further studies. Fig. 2 shows
an example of an incidental finding of asymptomatic AP.

If the tooth is treated endodontically, healing may take up
to one year to confirm resolution, and, therefore, if definitive
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treatment is needed, extraction may be considered [58].
Furthermore, mature fibrous tissue may replace the periapical
tissue upon healing [apical scar] and present on imaging as an
apical radiolucency. Definitive therapy may require extraction
of the teeth involved.

3.2.1. Association between apical periodontitis and
systemic diseases

At present, the question of whether infection can spread
from a root canal to distant parts of the body has not been
settled (except in the case of systemically compromised pa-
tients). Evidence that such is the case is inconclusive but,
conversely, there is no clear proof that endodontic infections
remain confined to the primarily affected area [61].

There is evidence associating diabetes mellitus with a
higher prevalence of AP, more extensive periapical osteolytic
lesions, greater likelihood of asymptomatic periapical in-
fections and delay/arrest of periapical repair.

Poor oral health and endodontic infections are known to be
associated with cardiovascular diseases [8], and endodontic
infection appears to be associated with initial endothelial
damage. Patients receiving intravascular or intracardiac pros-
theses, requiring surgery for their placement, are at risk for the
development of infection and a preoperative dental (including
endodontic) evaluation is recommended. Dental and end-
odontic treatment, completed before surgery if possible, may
decrease the incidence of late prosthetic valve endocarditis but
perioperative antibiotic prophylaxis remains necessary in these
patients [62].

The possible relationship between other general diseases
and AP has been the subject of several recent studies. Diseases
such as hypertension, osteoporosis, chronic liver disease or
inherited coagulation disorders, can have marked effects on
wound healing and there is evidence of their association with
tients for oral infections and inflammation: consideration of risk and benefit,



Fig. 2. Comparison of conventional radiographs and cone-beam tomography (CBCT) in the detection of intraosseous bone changes. Conventional imaging rep-

resents a summation of all radiodensities in the path of the X-ray beam, while tomographic techniques represent local radiodensities and give an overall more

accurate representation of osseous changes. A: Panoramic radiograph shows an apparently normal periapical area of the upper right premolar and the lower right

second molar (arrowheads). Note that both teeth are root canal-treated (root canal filling evident as radiodense white lines). B: A reformatted CBCT image of the

same patient shows an apical radiolucency (arrow) associated with the upper premolar but not the lower molar.
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impaired innate immune responses. The lack of research into
possible connections between endodontic infection processes
and systemic diseases may have resulted in a failure to reveal
the potential risk of retaining teeth with chronic AP, the real
health advantages of endodontic treatment for patients, and
thus its importance to physicians and dentists [9].

4. Discussion and point of view

Our aim has been to initiate a debate regarding oral
screening. Because associations between chronic oral and non-
oral diseases are established, it may be reasonable to use se-
lective dental screening based on the risk perceived for the
individual patient. Treatment and follow-up for acute pathol-
ogies are not the same as for chronic diseases. Fear of the
presence infection should not favor the extraction of a tooth
that could be managed by therapy and saved, particularly as,
after the therapy for the main pathology, it will be necessary to
offer the patient a solution for tooth loss and to maintain
function. This may lead to compromised oral function and
possible additional costs or procedures with additional risk
that could have been avoided. For example, CBCT is more
accurate than standard radiography [59,60] so, if we really
think it is important to diagnose and treat chronic AP, should
Please cite this article in press as: Maret D, et al., Dental screening of medical pa
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we use a CBCT scan? Do we want to scan for chronic AP with
a goal of preventing possible bacteremia? It is important to
weigh the benefit a patient may gain from the diagnostic ef-
ficacy of CBCT imaging against the cost and the risk the
irradiation presents for this individual patient and potential
outcomes of an intervention that may result from a finding on
CBCT, or of lack of intervention. Further research should help
to develop a consensus on whether AP needs to be detected
and treated before medical interventions. Preoperative
screening and treatment of acute dental disease is possible
within a rather short timeframe, with treatment defined on the
basis of the dental and medical status. The screening protocol
for acute dental disease is relatively simple and may allow
effective treatment to be given and preventive protocols to be
instituted, reducing the risk of infection due to planktonic
microorganisms. Because chronic oral diseases may be pro-
gressive and cumulative and consequently can become more
complex over time [63], research that addresses the impact of
chronic infection due to oral organisms is required. This may
be of importance in medically complex patients, particularly
those in whom the medical condition or its management will
prevent future dental intervention. The prevalence of chronic
dental disease is high and it is often difficult to effectively
screen for such diseases and/or heal them within a relatively
tients for oral infections and inflammation: consideration of risk and benefit,
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short timeframe or without CBCT scans for AP. Therefore the
preoperative dental screening may not completely fulfill its
purpose. Continuous cooperation of the patient in the form of
oral hygiene is indispensable. Oral and dental screening is
likely to report symptomatic conditions that require treatment
but asymptomatic and chronic disease may not be detected.
We believe it is important to make a clear distinction between
acute or chronic dental disease in the debate regarding oral
screening. When a healthcare professional requests preopera-
tive screening, it is anticipated that acute dental disease will be
detected and managed. However, the identification and effect
of treatment of chronic conditions are not defined. Guidelines
should be developed and improved, based on continued
observation and documentation, and the accumulation of
evidence-based data. This is likely to require more cohort
studies and randomized clinical trials.
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