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Course Objective
The purpose of this course is to provide factual infor-
mation about controversial topics in dentistry, allowing 
professionals to objectively assess the issues and discuss 
them with patients and other professionals.

Learning Objectives
Upon completion of this course, you should be able to:

 1. Discuss the relative safety of amalgam  
restorative material.

 2.  Outline the issues that surround the  
use of fluoride in public water supplies.

 3.  Describe situations that do and do not  
require the use of antibiotics in dentistry.

 4.  List dental procedures and medications  
that are safe for pregnant patients.

 5.  Evaluate the data that suggest a link between 
periodontal disease and certain systemic  
illnesses.

 6.  Identify dental concerns related to alternatives  
to smoking, such as e-cigarettes, hookahs,  
and smokeless tobacco. 

 7.  Evaluate issues related to access to dental care 
within the United States.
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INTRODUCTION

Dentistry is a profession in which exacting measure-
ments can dictate procedural success or failure. The 
margin of a crown that is open by only 0.1 mm will 
allow for bacterial ingress and the development 
of recurrent caries and the ultimate failure of the 
restoration. Minute errors in the angulation of the 
placement of implants can compromise prosthetic 
function and aesthetics. Periodontal pathology and 
the success of periodontal treatment are measured 
by millimeters.

However, there are many controversial issues in the 
dental profession that are more subjective in nature 
and for which definitive answers are not available. 
This course will highlight issues that are of cur-
rent interest and that have differing views among 
members of the dental profession, members of 
other allied health professions, and/or the general 
public. Course participants will be provided with an 
analysis of the underlying elements of these contro-
versial issues, which should allow them to make an 
informed decision about each.

DENTAL AMALGAM: IS IT SAFE?

The use of restorative materials to repair carious 
lesions predates modern times. As early as 1578, Li 
Shizhen recorded the use of a dental formulation, 
the composition of which was 100 parts mercury 
coupled with 45 parts silver and 900 parts tin [1]. In 
1826, Taveau mixed melted silver coins and mercury 
to produce a silver paste that was used as a filling 
material [2]. G.V. Black, the first dentist to develop 
the scientific principles of cavity design, advanced 
the use of an alloy composed of 68.5% silver, 25.5% 
tin, 5% gold, and 1% zinc that could be combined 
with mercury to form the premier dental restorative 
material of its time [3]. While the composition of 
these alloys may seem rudimentary, they are indeed 
the predecessors of modern-day dental amalgam 
alloys.

The current composition of dental amalgam is 40% 
to 70% silver, 12% to 30% tin, and 12% to 24% cop-
per, with the quantitative ranges reflecting variations 
in the manufacturing processes. Trace amounts of 
indium, palladium, and zinc may also be included 
in the mixture [4]. The combination of these metals 
is useless as a restorative dental material unless they 
are combined with mercury, which creates a pliable 
restorative material that can be condensed into 
cavity preparations and that hardens soon after its 
placement. Mercury comprises about 42% to 45% of 
the total weight of the combined amalgam alloy [5].

Amalgam has been used to restore millions of cari-
ous lesions on several generations of patients. It is a 
versatile material that is easy to place, can withstand 
the cumulative load-bearing forces of occlusion 
for an extended duration, and has been the most 
cost-effective among all dental restorative materials. 
Dental amalgam restorations have often been called 
“silver fillings,” because when they are polished after 
placement, the amalgam surface has a luster that is 
similar to silver. However, oxidation reactions of 
amalgam cause the amalgam surface to darken over 
time and acquire a gray-to-black appearance that 
can be cosmetically displeasing. The retention of an 
amalgam restoration depends on adherence to the 
modern conservative principles of cavity design and 
by internal retention features, such as the judicious 
placement of slots and grooves. Ignoring these prin-
ciples will compromise the longevity of an amalgam 
restoration and will jeopardize the integrity and 
strength of the remaining tooth structure.

The placement of an amalgam restoration can 
require the removal of healthy tooth structure 
beyond the boundaries of the carious lesion, which 
impairs the strength of the tooth by decreasing its 
fracture resistance. All restorative dental materials 
have advantages and disadvantages related to the 
physical properties of the material, the ease of place-
ment of the material, and cost. However, the con-
troversy surrounding dental amalgam restorations 
is detached from these issues; rather, it is focused 
on concerns of the potential for systemic toxicity 
due to the inclusion of mercury in its formulation.
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Mercury is in its elemental form in dental amalgam 
restorations and should not be confused with meth-
ylmercury, which is found in fish and is absorbed 
through the digestive tract. Elemental mercury is the 
least potentially toxic form of mercury, unlike the 
highly toxic methylmercury. The elemental form is 
minimally absorbed by the body, while methylmer-
cury is readily absorbed and accumulates within the 
body tissues [6].

At one time, the elemental mercury in dental amal-
gam was believed to be bound within the restorative 
matrix and rendered inert. However, research has 
revealed that minute amounts of mercury vapor are 
released from dental amalgam restorations when 
they wear and when old restorations are removed 
from teeth [7]. It is this release of minute amounts 
of mercury vapor over time that some groups have 
proposed may be the cause of several systemic 
illnesses [8]. Other groups consider the mercury 
vapor released from amalgam restorations as incon-
sequential and unrelated to the development of any 
systemic illness [8].

The debate about the safety of dental amalgam 
restorations is a global one. Norway, Denmark, and 
Sweden have all banned the use of dental amalgam 
due to their concerns about the impact of mercury 
on patients and have labeled it an environmental 
toxin [9]. It is unclear if the actions of these countries 
will set a precedent for other countries (such as the 
United States) to enact similar legislation and ban 
the use of dental amalgam as a restorative material.

Numerous independent studies have been con-
ducted over many years to explore the possible rela-
tionship between the mercury in dental amalgam 
and adverse systemic health. These studies have 
addressed the concerns that mercury vapor from 
dental amalgam restorations is implicated in the 
development of systemic illnesses such as Alzheimer 

disease, autism, multiple sclerosis, Parkinson dis-
ease, renal disease, and lupus [10]. However, the 
results of scientific studies and reviews to date have 
not supported these claims.

In 1993, the U.S. Public Health Service (USPHS) 
conducted a review of the available literature about 
the safety of mercury used in dental amalgam 
restorations. The conclusion was that the current 
scientific evidence demonstrated that exposure to 
mercury released from dental amalgam restorations 
does not pose a serious health risk [11]. The USPHS 
updated this report in 1997. The U.S. Food and 
Drug Administration (FDA) reviewed about 60 stud-
ies published in peer-reviewed scientific literature 
and cited by citizens groups as a basis to petition 
the FDA for stringent regulations against the use of 
dental amalgam [10]. Analysis of the data did not 
support claims that dental amalgam restorations 
were the cause of adverse neural, renal, or develop-
mental effects.

The independent nonprofit organization Life Sci-
ences Research Organization (LSRO) uses scientists 
from a broad spectrum of disciplines to investigate 
issues related to a variety of areas, including health 
care and biomedicine. In 2004, the LSRO was 
commissioned by the National Institutes of Health 
(NIH), the FDA, and the U.S. Department of Health 
and Human Services (HHS) to review in excess of 
950 scientific articles and research studies about 
the safety of dental amalgam. These studies and 
articles were derived from many sources, including 
the USPHS, the World Health Organization, the 
European Commission, and Health Canada [12]. 
The LSRO concluded there was inadequate evi-
dence to establish a definitive link between dental 
amalgam and kidney disease, Parkinson disease, 
multiple sclerosis, neurodegenerative diseases (e.g., 
Alzheimer disease), and autoimmune diseases [12].
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In 2009, the FDA published a white paper entitled 
FDA Update/Review of Potential Adverse Health Risks 
Associated with Exposure to Mercury in Dental Amalgam 
[10]. That same year, the FDA issued a final rule on 
encapsulated dental amalgam in which the powder 
alloy and the elemental mercury were classified as 
a class II medical device [13]. The FDA also reiter-
ated its position that dental amalgam remains a safe 
restorative material for patient use. Classification as 
a class II medical device means that the FDA can 
impose controls on dental amalgam [13]. In 2020, 
the FDA updated its guidance related to the use of 
mercury-containing dental amalgam [14]. In these 
guidelines, the FDA states that certain groups may 
be at greater risk for potential harmful health effects 
of mercury vapor released from these amalgams. As 
a result, it now recommends that certain high-risk 
groups avoid getting dental amalgam whenever pos-
sible and appropriate, including [14]: 

• Pregnant women and their developing  
fetuses

• Women who are planning to become  
pregnant

• Nursing women and their newborns  
and infants

• Children, especially those younger than  
6 years of age

• People with pre-existing neurologic disease 
(e.g., multiple sclerosis, Alzheimer disease, 
Parkinson disease)

• People with impaired kidney function

• People with known heightened sensitivity 
(allergy) to mercury or other components  
of dental amalgam

The guideline panel stressed that while the majority 
of evidence suggests exposure to mercury vapor from 
dental amalgam fillings does not lead to harmful 
health effects for most people, there may be some 
effects in specific subpopulations.

The Scientific Committee on Emerging and Newly 
Identified Health Risks (SCENIHR), one of the 
European Commission’s leading scientific authori-
ties, issued a report in 2008 concluding there was 
no scientific evidence that dental amalgam caused 
any adverse systemic effects and that its use did not 
pose a risk for the development of systemic disease. 
In 2014, the SCHENIR reaffirmed its position but 
also suggested that studies about its use should be 
continued [15]. As recently as 2019, based on a 
comprehensive literature review, the FDA indicated 
that there was no change in their position about the 
use of dental amalgam. The FDA also indicated that 
they would continue to evaluate the safety of dental 
amalgam and that further actions would be taken 
if warranted [16].

There is no doubt that the debate about the safety 
of dental amalgam will continue. To date, studies 
have not found scientific evidence demonstrating 
the use of dental amalgam is a precipitating factor in 
the development of systemic disease, but research is 
ongoing. Dentists should be forthright in discussing 
the use of dental amalgam as a restorative material 
with their patients. Alternative restorative materials, 
such as composites, gold, and porcelain, also have 
their limitations, advantages, and disadvantages. 
Patients should be informed that these alternatives 
are more expensive than dental amalgam and that 
insurance reimbursement is variable. An open 
exchange of scientifically based information about 
the safety of dental amalgam among members of the 
dental profession, the allied health professions, and 
the public is in the best interest of all.
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COMMUNITY WATER 
FLUORIDATION

In 1945, the city of Grand Rapids, Michigan, began 
to add low amounts of fluoride to its community 
water system [17]. This practice began after dentists 
in some regions of the United States observed that 
the teeth of many of their patients appeared stained 
or mottled yet also protected from tooth decay. 
As of 2018, approximately 73% of people in the 
United States are served by fluoridated community 
water systems [18]. The decision of whether or not 
to fluoridate municipal water systems is not made 
by the federal government but by local and state 
governments.

Fluoridated water works both topically and systemi-
cally to reduce the potential for teeth to develop cari-
ous lesions. Systemic fluorides are ingested directly 
through the consumption of fluoridated water, 
foods, or beverages. Fluoride dietary supplements 
in pill, tablet, or liquid form are also considered 
systemic fluorides.

Developing enamel is strengthened and is more 
resistant to the development of carious lesions when 
it incorporates systemic fluoride. Systemic fluorides 
also exert a topical effect, as residual amounts of the 
ingested fluoride ions remain in the saliva, the dental 
plaque, and the gingival crevicular fluids. These ions 
inhibit the demineralization of enamel, promote the 
remineralization of demineralized enamel, and alter 
the metabolism of cariogenic bacteria [19]. Systemic 
fluorides are distinct from dental fluorides, which 
are strictly topical in nature (e.g., fluoride-containing 
toothpastes, mouth rinses, fluoride applied in a 
professional setting).

The initial target concentration of fluoride in com-
munity water systems was introduced in the 1940s 
as a range of 0.7–1.2 mg per liter of water [20]. At 
the time, it was assumed that people who lived in 

warmer climates would have a higher fluid intake 
and would consequently ingest fluoride more than 
those who lived in cooler regions of the country 
with assumed lower fluid intake and an overall 
lower consumption of fluoride. Thus, higher levels 
of fluoride were added to community water systems 
in cooler regions of the country, while lower levels 
of fluoride were added to those in warmer regions 
of the country.

These recommendations were not re-evaluated until 
2010, when the HHS reviewed the most current 
information about fluoride intake from community 
water and other sources [20]. Variables considered 
included fluid intake relative to regional temperature 
differences, sources of fluoride that were unavailable 
in the 1940s, trends in patterns of the staining or 
mottling of enamel due to excess fluoride consump-
tion (dental fluorosis), and the prevalence of and 
trends in dental caries.

As a result of their analysis, the HHS changed its 
recommendation to a target concentration of 0.7 mg 
per liter of water for all fluoridated water supplies 
across the United States [20; 21]. This level of fluo-
ride was deemed sufficient to reduce the incidence 
of dental caries while minimizing the risk of dental 
fluorosis.

Fluoridation of community water supplies has been 
a major factor in the reduction of dental caries in the 
United States [20]. It is a cost-effective way to provide 
all members of a community with fluoride. The 
benefits of fluoridation apply to both deciduous and 
permanent teeth not only during their formation but 
for their duration in the oral cavity. However, there 
are several groups that oppose the fluoridation of 
community water sources. They believe that when 
fluoridated community water sources are combined 
with fluorides in toothpaste, foods, and beverages, 
adverse systemic health effects, such as bone frac-
tures, skeletal fluorosis, cancer, neurologic effects, 
and endocrine problems, may occur [20].
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It is nearly impossible to determine the amount of 
fluoride each person ingests daily. Fluoride from 
community water systems, processed food and bever-
ages, and fluoridated toothpastes or mouth rinses 
all contribute to daily intake. The national standard 
of 0.7 mg/liter in community water reflects these 
additional sources of fluoride ingestion.

As with any ingested substance, there are levels at 
which chronic fluoride ingestion can be associated 
with adverse effects. The maximum allowable con-
centration of fluoride in community water systems, 
also known as the maximum contaminant level 
(MCL), is 4.0 mg/liter [20]. This level is nearly six 
times the recommended level for community water 
systems. Ingestion of fluoride at the MCL for a 
long period of time can lead to the development 
of dental and skeletal fluorosis [22]. The most 
common adverse effect associated with the long-
term ingestion of fluoride in excess of 2 mg/liter 
is dental fluorosis [20; 23]. Mild forms of dental 
fluorosis feature small white spots or streaks in the 
dental enamel (i.e., mottled enamel). Severe forms 
of dental fluorosis feature brown or black pits in 
the enamel. These are not carious lesions but may 
require composite restorations, as surface pitting 
will enhance the retention of plaque and increase 
the potential for the development of caries. In more 
severe cases, all the enamel may be damaged [24]. A 
study published by the Centers for Disease Control 
and Prevention found that approximately 23% of 
the U.S. population between 6 and 49 years of age 
had some form of dental fluorosis; 16.0% had very 
mild fluorosis, 4.8% had mild fluorosis, 2.0% had 
moderate fluorosis, and less than 1% had severe 
fluorosis [25]. An additional 16.5% were classified 
as having questionable or possible dental fluorosis. 
This same study found that the rates of dental 
fluorosis among adolescents (12 to 15 years of age) 
significantly increased between 1986–1987 and 
1999–2004. Skeletal fluorosis is characterized by 
pain and stiffness in major joints and an increased 
risk for fractures. This condition is extremely rare 
in the United States [20].

The National Research Council did not find any 
evidence to substantiate a relationship between 
fluoride concentrations of 2–4 mg/liter and the 
occurrence of adverse systemic effects [26]. Fur-
thermore, an analysis of peer-reviewed scientific 
evidence does not support a correlation between 
community water fluoridation of 0.7–1.2 mg/liter 
of water and illnesses such as heart disease, cancer, 
osteoporosis, renal disorders, Alzheimer disease, 
and bone fractures [27]. Based on this information, 
the current fluoride concentration of 0.7 mg/liter 
of water (and the previously recommended range) 
was considered a safe way reduce the risk of caries. 
The use of fluoride in its appropriate concentrations 
in community water systems should be considered 
an adjunct in achieving and maintaining optimal 
oral health.

Another possible area of controversy is the link 
between fluoride exposure and intelligence quotient 
(IQ). Several studies have explored this relationship, 
and patients may have questions about the safety of 
fluoride, especially for children or while pregnant. 
A 2019 Canadian study of 512 mother-child pairs 
compared IQ in offspring of women living in areas 
with fluoridated water to those living in areas with 
non-fluoridated water. In this study, a 1-mg higher 
daily intake of fluoride among pregnant women was 
associated with a 3.66 lower IQ score in offspring at 
3 to 4 years of age [28]. These findings were consis-
tent with findings from other studies in India and 
Mexico [29; 30]. Studies over the last three years have 
consistently linked fluoride exposure in pregnancy 
with adverse neurodevelopmental effects in offspring 
[31; 32; 33]. 

To date, the American Dental Association and 
the American Academy of Pediatrics continue to 
recommend fluoridated water as a means to protect 
children from caries and tooth decay, based on 
decades of research supporting the safety of fluoride 
and the effectiveness in improving oral health [34; 
35]. However, studies are ongoing, and changes 
in recommendations may be considered based on 
evolving evidence.
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ANTIBIOTIC USE IN DENTISTRY

Sir Alexander Fleming’s observation in 1928 that 
the mold Penicillium notatum inhibited a circumferen-
tial zone of bacterial growth in a petri dish ultimately 
led to the development and mass production of 
penicillin for medical use in 1943—the beginning 
of the wide use of antibiotic therapy [36]. Today, a 
myriad of antibiotics are used to treat infections of 
bacterial origin, some of which are odontogenic.

The indiscriminate use of antibiotics among the 
allied health professions has led to increasing anti-
biotic resistance and to an increasing difficulty in 
the eradication of bacterial infections that were once 
easily eliminated with empiric therapy. This section 
will highlight the general principles of conservative 
and efficacious use of antibiotics.

Bacterial ingress from necrotic pulpal tissues and 
from periodontal pockets is the usual source of 
odontogenic infections. Empiric antibiotic therapy 
should be used when a patient with an odontogenic 
infection develops an elevated body temperature, 
lymphadenopathy, trismus (i.e., difficulty opening 
the mouth), dysphagia (i.e., difficulty swallowing), 
and/or cellulitis (the extension of the infection 
into the contiguous tissues, the borders of which 
are ill-defined and the surface texture indurated). 
Other indications for empiric antibiotic therapy 
are periodontal abscesses, pericoronitis, and acute 
necrotizing ulcerative gingivitis [37]. This is not 
an all-inclusive list, as the patient’s overall medi-
cal history, immune status, and age should also be 
considered when making the decision to prescribe 
an antibiotic.

Perhaps the greatest issue and challenge to the 
appropriate use of antibiotics in dentistry arises from 
patient demands and expectations. Inflammation is 
the basis for most dental pain, and definitive treat-
ment of dental disease (e.g., restorative dentistry, 
oral surgery, endodontics, periodontal therapy) is 
usually the proper treatment—not empiric antibi-
otic therapy. Antibiotics are not a typical part of 
the treatment of a carious lesion or pulpitis with-
out swelling. Restoring, extracting, or performing 
endodontic therapy is the treatment of choice in 
these cases, with nonsteroidal anti-inflammatory 
drugs (NSAIDs) used for analgesic purposes, if 
necessary. Dental clinicians should not prescribe 
antibiotics as a substitute for definitive treatment. 
Patients may have received antibiotics from dental 
clinicians for these situations in the past and may 
expect or demand them when dental problems arise. 
It is important that antibiotics not be prescribed to 
assuage a patient. Instead, clinicians should take 
time to educate patients about the underlying causes 
of dental conditions and to explain why antibiotics 
will be of no use.

Gingivitis and periodontal disease are chronic 
inf lammatory conditions treated by definitive 
therapy, such as increasing the frequency of recall 
appointments, root planing and curettage, patient 
education and instructions tailored to the patient’s 
individual periodontal needs, and periodontal sur-
gery. Traditional approaches to periodontal therapy, 
whether surgical or nonsurgical (i.e., scaling and root 
planing), have been shown to significantly reduce the 
bacterial population in treated sites without the use 
of supplemental antimicrobial agents. In an attempt 
to enhance the effect due to mechanical therapy, 
antibiotics such as penicillin, members of the tetra-
cycline family, and metronidazole have all been given 
systemically. The members of the tetracycline fam-
ily (e.g., tetracycline, doxycycline, minocycline) are 
good candidates for use as these drugs concentrate 
in the gingival crevicular fluid by a factor of four to 
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eight, depending on the agent employed. Thus, every 
systemic application of a member of the tetracycline 
family will produce a topical application of the agent 
within the periodontal pocket in a concentration 
several times greater than that produced in the 
serum. Clinical studies have failed, however, to dem-
onstrate any significant benefit of the routine use of 
systemic antibiotics alone or in combination with 
mechanical therapy over mechanical therapy alone 
for patients diagnosed with adult periodontitis [38; 
39; 40; 41; 42]. Additionally, the use of antibiotics to 
treat periodontitis is controversial due to the wider 
context of the overprescribing of antibiotics and 
the rise of antimicrobial resistance [43]. The use of 
supplemental systemic antibiotics seems indicated, 
however, in the treatment of patients diagnosed with 
aggressive manifestations of periodontal disease, 
such as those associated with juvenile and refractory 
periodontitis [44; 45; 46; 47].

The use of antibiotics in conjunction with oral 
surgical procedures has also been a subject of con-
troversy. Some patients may believe that the only 
way to prevent alveolar osteitis (“dry sockets”) or to 
heal properly is to take antibiotics after oral surgery. 
Acute alveolar osteitis is an acute inflammatory 
condition caused by the loss of the protective blood 
clot that covers the alveolar bone of the extraction 
site. The intense pain associated with this condi-
tion arises from an inflammatory response of the 
exposed bone and is not the result of an infection. 
As such, the treatment of choice is gentle irrigation 
and debridement of the socket and the placement 
of an obtundent dressing; antibiotics are not appro-
priate [48].

The prophylactic use of antibiotics prior to the 
extractions of third molars (“wisdom teeth”) also 
remains controversial. A meta-analysis of 24 stud-
ies related to this issue found that the data do not 
support the use of adjunctive antibiotics in the pre-
vention of infection after third-molar surgery [49].

Antibiotics will always have their place as an adjunct 
to dental treatment. However, clinicians should 
prescribe these medications judiciously, in the 
best interest of the oral and general health of their 
patients. They should also educate patients that 
the indiscriminate use of antibiotics will continue 
to cause the emergence of bacterial strains resistant 
to all known antibiotics, potentially precipitating a 
public health crisis.

TREATING TWO PATIENTS  
AT ONCE: THE PREGNANT  
DENTAL PATIENT

Perhaps one of the most controversial issues in den-
tistry is treating the pregnant patient. The concern 
for harming the developing fetus and/or the mother 
has led many in the general public to believe that 
only dental problems of a dire or emergent nature 
should be treated during pregnancy. One of the 
ethical foundations of the dental profession is to 
“do no harm,” and this applies to the pregnant 
patient and the developing fetus. However, treat-
ment modifications during pregnancy can promote 
optimal oral health in a safe and efficacious manner. 
Before treating a pregnant patient, dentists should 
consult with the patient’s obstetrician to determine 
if routine dental treatment is appropriate or if there 
are comorbidities that mandate the deferral of elec-
tive dental treatment until the completion of the 
pregnancy.



#51391 Controversial Issues in Dentistry  _________________________________________________________

10 NetCE • January 19, 2023 www.NetCE.com 

GENERAL CONSIDERATIONS

Nausea

Nausea and vomiting of pregnancy (“morning sick-
ness”) occurs in about 75% of pregnancies [50]. It 
usually begins between the fourth and eighth week 
of pregnancy and though it usually resolves before 
20 weeks, it may continue through the duration of 
the pregnancy for some women [51]. The long-term 
regurgitation of acidic gastric contents can lead to 
the erosion and loss of enamel. Patients who have 
this problem should be instructed to first rinse their 
mouths with a neutralizing solution of 1 teaspoon 
of baking soda to 8 ounces of water to remove any 
acidic residue from the teeth. Patients who do not 
rinse before brushing their teeth with toothpaste 
will essentially be burnishing the acidic residue onto 
the enamel surface, enhancing the erosive effects. 
Continued erosion of enamel can lead to exposure 
of dentin, with subsequent development of tooth 
sensitivity. Patients may be prone to avoid brush-
ing and flossing sensitive areas, with a consequent 
accumulation of plaque that can increase the risk 
of caries and periodontal problems. Desensitizing 
toothpastes or fluoride varnishes can relieve this 
sensitivity for minor areas of exposed dentine, but 
larger areas of erosion will require restoration.

Some patients will develop a heightened gag reflex 
during pregnancy and may be especially sensitive 
to the accumulation of intraoral fluids (e.g., from 
high-speed hand pieces and ultrasonic scaling units). 
Staff members should use high-speed suction to 
minimize the accumulation of fluids. Impressions 
may be deferred until after the pregnancy, as the 
flow of these materials toward the soft palate can 
stimulate the gag reflex.

Medication Use

Prescribing and administering medications for preg-
nant patients should be done with concern for both 
maternal and fetal safety. The FDA has established 
pregnancy drug risk categories according to drugs’ 
effects on reproduction and pregnancy [52]. The 
safest medications that have been tested in pregnant 
women are category A drugs. However, due to pos-
sible risks to maternal and fetal health, drug trials 
rarely include pregnant women, and there are only a 
few medications that fall into this category. Category 
B medications have been found to have no fetal risk 
in animal studies, or more rarely, have been proven 
safe in women despite evidence of increased risks 
in animal studies. Medications for which increased 
risk of harm to mother or fetus cannot be ruled 
out are referred to as category C, while medications 
with evidence of negative effects are category D. 
Any medications that are contraindicated during 
pregnancy are considered category X.

The drug risk categories have been in effect since 
1979 and were substantially updated in 2006 under 
the FDA’s Physician Labeling Rule (PLR). Effective 
June 2015, the Pregnancy and Lactation Labeling 
Rule (PLLR) replaced the product letter categories 
with three detailed labeling subsections [52; 53; 54; 
55; 56]:

• The pregnancy subsection must provide  
information relevant to use of the drug in 
pregnant women (e.g., dosing, potential risk  
to fetus); it must also provide information 
about whether a registry exists that collects/
maintains date on the drug’s effect on  
pregnant women.

• The lactation subsection must provide  
information about use of the drug during 
breastfeeding (e.g., amount of drug in breast 
milk, potential effect/s on the child).

• The females/males of reproductive potential 
subsection must include information about 
pregnancy testing, contraception, and  
infertility as it relates to the drug.
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The PLLR is intended to provide a more consistent 
way to include relevant information about the 
risks and benefits for the mother, the fetus, and 
the breastfeeding child. It will apply to all “newly 
approved” drug and biologic product applications. 
The labeling of previously approved products that 
contain the product letter categories will be phased 
in gradually [56].

When prescribing medications to pregnant women 
before, during, and after dental treatment, these 
guidelines should be taken into consideration. In 
addition, the patient’s unique medical history, 
medication use, and current condition should 
be considered. If there is any doubt as to which 
medication, dose, or frequency of administration 
to use, consultation with the patient’s obstetrician 
is advisable.

FIRST TRIMESTER

Rapid cell division and organ development occurs 
between the second and eighth week of pregnancy. 
During this time, the fetus is most susceptible to the 
effects of stress and teratogens. Approximately 50% 
to 75% of all spontaneous abortions (miscarriages) 
occur during this period [57]. Dental treatment 
should be limited to basic periodontal prophylaxis, 
if needed, and emergency treatment of traumatic 
injuries, acute odontogenic infections, and/or pain 
of dental origin. Radiographs should only be done 
if required for diagnosis of an emergent dental 
problem. This is also an excellent time to educate 
patients about the importance of oral hygiene and 
the challenges that they may face during pregnancy.

A number of changes in the oral cavity have been 
associated with pregnancy, including caries, peri-
mylolysis, tooth mobility, xerostomia, pregnancy 
granuloma, and ptyalism/sialorrhea [58]. Perhaps 
most commonly, the hormonal changes that occur 
during pregnancy have been linked with gingivitis. 

Approximately 60% to 75% of women will develop 
pregnancy gingivitis [59]. This can range from mild 
to severe gingival inflammation that can develop 
despite meticulous oral hygiene and the absence 
of chronic irritants such as plaque and calculus. 
Shifts in hormone levels may cause changes in 
the established microbiota, with overgrowth of 
certain bacteria species, increases in the ratio of 
bacterial anaerobes to aerobes, and changes in 
the proportions of Prevotella intermedia, Prevotella 
melaninogenicus, and Porphyromonas gingivalis [58; 60; 
61]. Pre-existing subclinical gingivitis may become 
exacerbated during pregnancy to the point that 
clinical signs become apparent, including swelling, 
redness, bleeding, and tenderness [62]. These signs 
may begin to be noticeable in the second trimester 
and peak around the eighth month. Anterior teeth 
may be more apparently involved than the posterior. 
Mouth breathing is a potential exacerbating factor. 
A woman who has poor oral hygiene runs the risk 
of even greater gingival problems, although gingivi-
tis can develop in women with no changes in their 
plaque-management behavior. Postpartum studies 
have shown that after delivery, the mother’s level of 
gingivitis decreases as the constituency of the micro-
biota changes back to approximate its prepregnancy 
status. With the inflammation comes an increase in 
tooth mobility. Xerostomia is also reported in a high 
percentage of patients.

In a study published in 2010, researchers evalu-
ated the way in which changing hormone levels 
influenced the gingival tissues in 48 pregnant and 
28 nonpregnant women. In analyses of the subjects 
clinically and microbiologically, the researchers 
found that the proportions of the subgingival 
pathogens did not differ during pregnancy but did 
differ significantly after delivery. Patients who were 
P. gingivalis-positive presented with increased gingival 
inflammation that was not related to plaque [61]. 
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Receptors for female sex hormones are located on 
human gingiva. The presence of progesterone, for 
example, may lead to greater gingival exudate. The 
inflammatory response also appears to be triggered 
as levels of estrogen and progesterone rise [60; 63; 
64; 65].

In addition to generalized gingival changes, a 
solitary, tumor-like growth, frequently referred to 
as a “pregnancy tumor” or “pregnancy granuloma,” 
may appear. This lesion is often found associated 
with anterior interdental areas and has a histologic 
appearance similar to a pyogenic granuloma. Often, 
the lesion will regress after delivery, so decisions 
about surgical removal are best delayed until some 
time postpartum. Also, removal of the lesion during 
pregnancy may result in a recurrence [58].

SECOND TRIMESTER

By the second trimester, fetal organ formation is 
complete, so some elective dental procedures may 
be performed at this time. The increasing fetal size 
and weight during the second trimester can place 
pressure on the inferior vena cava and compromise 
the return of blood to the heart when the patient 
is in a supine position. This can lead to maternal 
hypotension, decreased cardiac output, and loss of 
consciousness. Turning the patient on her left side 
will relieve the fetal weight against the inferior vena 
cava and allow the resumption of the appropriate 
blood flow. Radiographs should only be taken if 
absolutely necessary.

THIRD TRIMESTER

While dental treatment poses a minimal risk to the 
fetus in the third trimester, increasing fetal size and 
weight can make the mother feel uncomfortable in 
any position for dental treatment. Appointment 
duration should be kept to a minimum and should 
address basic oral hygiene procedures and emergent 
dental issues. Contact in this period presents an 

opportunity to educate the mother about the oral 
hygiene needs of young children and the need for 
the child to see a dentist or pedodontist early in life 
so a preventive regimen can be instituted to promote 
optimal oral health. Pregnant patients should be 
provided with information about the importance 
of proper brushing techniques of deciduous teeth 
and about whether or not fluoride supplements are 
recommended for the child.

PERIODONTAL DISEASE  
AND SYSTEMIC DISEASE

Since the late 20th century, there has been a resur-
gence of interest about the association between oral 
health, specifically periodontal disease, and various 
systemic diseases. However, this is not a new theory. 
In 1891, a publication entitled The Human Mouth 
as a Focus of Infection theorized that poor oral health 
could be detrimental to systemic health, postulating 
that the extraction of all teeth could be a means of 
safeguarding overall health [66]. Today, the areas 
of greatest interest are the potential relationships 
between periodontal disease and cardiovascular 
disease and diabetes. Because this is an area of con-
tinuing research, there is some disagreement.

PERIODONTAL DISEASE AND 
CARDIOVASCULAR DISEASE

In 1989, studies by Mattila and colleagues deter-
mined that there was a higher rate of caries, peri-
odontitis, periapical lesions, and pericoronitis 
among patients with recent myocardial infarctions 
[67]. Chang and colleagues noted that poor oral 
hygiene was associated with increased risk of stroke 
[68]. Studies continue to explore the relationship 
between periodontal disease and cardiovascular 
health, suggesting factors that may constitute the 
basis of this relationship (e.g., systemic inflamma-
tion, poor oral hygiene) [69; 70; 71].
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Researchers have hypothesized both direct and indi-
rect pathways by which the pathogenic bacteria asso-
ciated with periodontal disease may cause damage 
to the vascular endothelium, with the subsequent 
development of atherosclerosis. Atherosclerosis is 
the primary cause of myocardial infarction, stroke, 
and peripheral vascular disease. While research in 
this area continues, and a direct cause-and-effect 
relationship between periodontal disease and car-
diovascular disease has not yet been established, a 
2020 consensus report from the European Federa-
tion of Periodontology and the American Academy 
of Periodontology concludes that there is now a 
significant body of evidence supporting indepen-
dent associations between severe periodontitis 
and chronic noncommunicable disease, including 
cardiovascular disease [70; 71; 72; 73].

Direct Pathways

Periodontal disease is inflammatory in nature, and 
Actinobacillus actinomycetemcomitans, P. gingivalis, Tan-
nerella forsythia, and Treponema denticola are among 
the most common pathogenic bacteria [74]. Inflam-
mation in the periodontal pockets creates a highly 
vascular environment, which allows periodontal 
pathogens direct access to the systemic circulation.

Atheromas are small, patchy thickenings that 
develop on the inner lining of arteries and subse-
quently protrude into the arterial lumen. These 
plaques can impede and ultimately stop the flow of 
blood. Platelets can collect on these atheromatous 
lesions and further impede the flow of blood by 
forming a thrombus (a stationary blood clot). If 
the thrombus detaches and travels through the 
bloodstream, it can lodge anywhere in the vascular 
network. Studies show that 40% of atheromatous 
lesions contain antigens produced in response to 
periodontal pathogens [75]. P. gingivalis can stimulate 
platelet aggregation, a component of atheromas and 

thrombi [76]. It has also been suggested that these 
periodontal pathogens can infiltrate the vascular 
endothelium and directly cause dysfunction, inflam-
mation, and atherosclerosis [77]. One study suggests 
that having a better understanding of the periodon-
tal pathogens coupled with proper examination of 
the oral cavity may aid in the early diagnosis and 
treatment of systemic diseases and conditions [78].

Indirect Pathways

Periodontal disease is a chronic inflammatory dis-
ease, and in patients with this disease, chemical 
mediators of inflammation are released systemically. 
These mediators have been theorized as an indirect 
pathway by which periodontal disease may influence 
the development of cardiovascular disease. Circulat-
ing inflammatory mediators produced and released 
in association with periodontal disease include cyto-
kines, such as tumor necrosis factor-alpha (TNF-a) 
and interleukin-1 (IL-1) [79]. These cytokines can 
increase the low-density lipoprotein (LDL) level and 
decrease the high-density lipoprotein (HDL) level 
while also elevating the triglyceride level, all of which 
contribute to the development of cardiovascular 
disease [80].

The soluble blood protein fibrinogen, which is 
converted to fibrin during the coagulation process, 
is also elevated in patients with periodontal disease 
[81]. The release of fibrinogen can lead to localized 
clot (thrombus) formation, with the potential for a 
stroke or myocardial infarction. C-reactive protein 
(CRP), an acute-phase protein, is elevated in patients 
with periodontal disease. CRP is a strong indicator 
of cardiovascular risk. Elevated CRP levels coupled 
with the ratio of total cholesterol to HDL are used 
to identify persons at high risk for the development 
of a myocardial infarction [82]. When definitive peri-
odontal treatment is performed, with a subsequent 
decrease in gingival inflammation, the serum levels 
of these inflammatory mediators also decrease [83].
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PERIODONTAL DISEASE AND DIABETES

Periodontal disease is unequivocally a major com-
plication of diabetes, and poorly controlled diabetes 
and periodontal disease are closely linked [84; 85; 
86]. Susceptibility to periodontitis is increased by 
approximately threefold in people with diabetes. 
[86]. Individuals with diabetes frequently complain 
of oral changes, including diminished salivary flow 
and/or xerostomia, altered saliva composition, 
inflammation, loss of sensation, changes in taste per-
ception, numbness, burning mouth syndrome, and 
lesions of the oral mucosa and tongue [87]. Although 
these are not all symptoms of periodontitis, the 
oral changes can predispose an individual for the 
development of gingivitis and periodontitis. There 
is evidence of a relationship between periodontal 
disease severity and diabetes (particularly poorly 
controlled diabetes), but the exact mechanism by 
which one might influence the other has not been 
definitively determined [86]. Emerging evidence sug-
gests the existence of a two-way relationship between 
diabetes and periodontitis, with diabetes increasing 
the risk for periodontitis and periodontal inflamma-
tion negatively affecting glycemic control [79; 86]. 
Many believe that the host of oral changes evidenced 
in patients with diabetes may act synergistically to 
predispose these individuals for periodontitis [88].

Both diabetes and periodontal disease share a com-
mon pathogenesis that involves enhanced inflam-
matory response at the local and systemic levels. 
This inflammatory response is mainly caused by the 
chronic effects of hyperglycemia and specifically the 
formation of biologically active glycated proteins 
and lipids [86; 89]. Patients with diabetes, especially 
uncontrolled diabetes, are at an increased risk for 
impaired healing, and the periodontal pocket can 
experience persistent inflammation and bacterial 
infection in patients with periodontal disease, which 
can be made worse by this impaired healing [88; 90]. 
Loss of teeth because of aggressive periodontitis may 
also occur [90]. 

The pathophysiology of endothelial dysfunction 
and inflammation is the root cause of much of 
the microvascular and macrovascular deteriora-
tion associated with diabetes [86; 90]. The normal 
metabolic response to a glucose load is an increase 
in free fatty acids and insulin. These changes result 
in a transient decrease in endothelium-derived nitric 
oxide production and in endothelium-mediated 
vasoconstriction. In the presence of normal glucose 
tolerance, endothelial nitric oxide production and 
vasodilation return to normal within two hours. 
However, in patients with diabetes, endothelium-
mediated vasoconstriction continues for hours 
[91]. This impaired blood flow can affect collagen 
synthesis, maturation, and homeostatic turnover, 
all of which can result in impaired healing and the 
development of periodontal disease [88].

In addition to vasoconstriction, endothelial dysfunc-
tion is correlated with aggregation of platelets, a 
proinflammatory state characterized by the accumu-
lation of leukocytes and coagulation products on the 
endothelium. Fibrinolysis is decreased, and throm-
bosis is increased. As the secretion of prostacyclin 
and nitric oxide induce vasoconstriction, plasma 
cytokine and prothrombin factors levels increase. 
This makes the plasma markedly procoagulant and 
antifibrinolytic, promoting atherosclerosis [90]. The 
Insulin Resistance Atherosclerosis Study also dem-
onstrated that chronic hyperglycemia was positively 
associated with increased intimal-medial wall thick-
ness [89]. These changes in both the microvascular 
and macrovascular systems lead to reduced vascular 
reactivity and increased production of glycation end 
products [91]. The accumulation of advanced glyca-
tion end products in the gingival tissues is generally 
responsible for the oral complications of diabetes. 
In fact, individuals with poorly controlled diabetes 
have a two- to three-fold increase in the prevalence 
of oral lesions and periodontal disease.
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TOBACCO USE: IS THERE A SAFE 
ALTERNATIVE TO SMOKING?

Tobacco was the first export of the New World 
and was marketed in Europe as a remedy for stress, 
ulcers, headaches, asthma, and even rheumatism. 
In contrast to strict regulations found elsewhere in 
the world, tobacco was brought to the United States 
as a cash crop. Though medical concerns were sug-
gested, the first tobacco prohibition movements in 
the United States were primarily driven by religious 
and moral motivations [92].

Associations between smoking and cancer were not 
published in the United States until the 1950s and 
1960s. The 1964 publication Smoking and Health: 
Report of the Advisory Committee to the Surgeon General 
led to immediate political notice of the tobacco issue 
and the advent of programs and policies to reduce 
smoking [93]. Anti-tobacco policies have included 
taxation on tobacco products, increased insurance 
premiums, warning labels, public health campaigns, 
and restrictions on tobacco sales to minors, smok-
ing in public areas, and tobacco marketing. Prior to 
1964, there were few if any laws regulating involun-
tary secondhand smoke exposure. Studies revealing 
the detrimental effects of secondhand smoke to 
nonsmokers led to new anti-smoking legislation. 
Today, nearly all 50 states have laws restricting smok-
ing in places such as schools, public transportation, 
government buildings, elevators, and restaurants. 
In accordance with federal law, smoking is prohib-
ited on buses, trains, and domestic airline flights. 
Such laws have decreased cigarette consumption by 
making smoking less socially acceptable and more 
inconvenient [92].

Despite the seemingly well-known and highly pub-
licized health consequences of smoking, in 2020, 
12.5% (30.8 million) of adults in the U.S. popula-
tion 18 years of age or older were current cigarette 
smokers [94]. Approximately 480,000 Americans 
die each year as a result of active and/or passive 
smoking-related health consequences [94; 95].

With the adverse effects of smoking known and 
increasing social pressures to limit or ban smoking 
in many public places, smokers have begun to seek 
alternatives to cigarette smoking that can satisfy the 
physiologic and psychologic cravings for nicotine but 
without the deleterious health effects and stigma 
of cigarettes. Although the prevalence of cigarette 
smoking continues to decline, there is some evi-
dence that this decline is a reflection of a migration 
to non-cigarette products, especially e-cigarettes [96; 
97]. In addition to a rise in the use of smokeless 
tobacco, people across the United States (especially 
youth) are using e-cigarettes, cigars, cigarillos (small 
cigars), hookahs, kreteks, pipes, and bidis (or beedis) 
[98; 99]. Unfortunately, each of these products is just 
as dangerous (if not more so) as use of cigarettes, 
despite public perception.

SMOKELESS TOBACCO PRODUCTS

Smokeless tobacco by definition is non-pyrolytic (not 
burned or combustible), and there may be an errone-
ous belief that because it is not smoked, this tobacco 
is safe. However, this is demonstrably untrue.

Smokeless tobacco is also known as dip, chew, snuff, 
or chewing tobacco and generally exists in two forms. 
Snuff is finely ground tobacco that can be moist, 
dry, or placed in pouches. Moist snuff comprises 
about 81% of the smokeless tobacco market. With 
this product, a pinch (or “dip”) is placed between 
the gingival tissues and the cheek or lip [100]. 
Expectoration is required. More rarely, finely ground 
snuff may be sniffed or inhaled through the nose. 
Chewing tobacco exists in the form of loose leaves, 
as tobacco leaves condensed together as a plug, or as 
tobacco leaves that are twisted together like a rope. 
The loose leaf form of chewing tobacco accounts for 
about 18% of the smokeless tobacco market [101]. 
In 2020, approximately 2.3% of adults, or about 5.7 
million individuals 18 years of age and older, in the 
United States currently used a smokeless tobacco 
product [102].
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While smokeless tobacco eliminates the risks of 
secondhand and thirdhand smoke to bystanders, 
it remains highly addictive and harmful to users. 
Nicotine from smokeless tobacco is absorbed more 
slowly through the oral mucosa, compared with 
the rapid systemic absorption and distribution 
from cigarette smoke [103]. However, the effects 
of nicotine absorbed through the oral mucosa are 
more protracted. Although the route of absorption 
varies, the potential for addiction remains the same.

Smokeless tobacco contains 28 carcinogens and is 
a known cause of oral and pancreatic cancers [104]. 
The extended contact time of smokeless tobacco 
products on the oral mucosa allows these carcino-
gens ample time to begin changing the cells of the 
mouth and esophagus. Smokeless tobacco users 
may develop squamous cell carcinoma, smokeless 
tobacco keratosis (also known as snuff pouch lesion 
or snuff dipper’s lesion), and/or verrucous carci-
noma. Potential adverse effects to the periodontium 
include gingival recession, periodontal disease, and 
necrotizing ulcerative gingivitis [51].

ELECTRONIC CIGARETTES 
(E-CIGARETTES)

The rise of e-cigarettes in the past decade has intro-
duced new variables in the prevention and treat-
ment of nicotine addiction. Originally marketed as 
a smoking cessation tool, e-cigarettes are electronic 
products that typically deliver nicotine in the form 
of an aerosol [105]. Most e-cigarettes consist of a 
cartridge (which holds a liquid solution containing 
varying amounts of nicotine, flavorings, and other 
chemicals), a heating device (vaporizer), and a power 
source (usually a battery) [105; 106]. In many e-ciga-
rettes, puffing activates the battery-powered heating 
device, which vaporizes the liquid in the cartridge. 

The resulting aerosol or vapor is then inhaled (called 
“vaping”) [106]. It is unclear if this delivery method 
decreases the risks seen with conventional tobacco 
smoking; however, it does introduce the risks of 
toxicity associated with consumption of the potent 
e-liquid.

In 2020, 3.7% of adults, 3.3% of middle school stu-
dents, and 14.1% of high school students were cur-
rent e-cigarette users [105]. In 2019, among current 
adult e-cigarette users overall, 36.9% also currently 
smoked cigarettes (“dual users”), 39.5% formerly 
smoked cigarettes, and 23.6% had never smoked 
cigarettes. Among current adult e-cigarette users, 
the percentage of those who have never smoked 
cigarettes is highest among those 18 to 24 years of 
age and is lower in older age groups [105].

From 2017 to 2018, adolescent use of e-cigarettes 
increased from 11.7% to 20.8%, making it the 
number one form of tobacco used among youth. 
The rate increased again in 2019 to 27.5%, but 
decreased in 2020 to 19.6% [107]. In 2018, the 
FDA issued more than 1,300 warnings and fines 
to retailers who illegally sold e-cigarette products to 
minors [108]. In 2020, the FDA banned mint- and 
fruit-flavored e-cigarette cartridges in an effort to 
halt uptake among children [109].

Because e-cigarettes have been used in the United 
States for a relatively short period, the long-term 
effects on oral and systemic health are not totally 
clear. Elimination of exposure to tar is a benefit 
for e-cigarette use. However, the chemicals that 
are inhaled while using e-cigarettes are associated 
with known health hazards. Nicotine remains a 
highly addictive compound regardless of its source. 
People who use e-cigarettes can experience nicotine 
withdrawal symptoms if they discontinue the use of 
the device. One study demonstrated that formalde-
hyde, a known carcinogen, can be produced during 
the vaping process, with the potential for the user 
and bystanders to inhale vapor that contains the 
carcinogen [110]. In general, e-cigarettes cannot be 
considered a safe alternative to cigarette smoking.
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HOOKAHS

A hookah is a type of waterpipe comprised of a head 
or bowl, plate, body, jar, hose, and mouthpiece. The 
body of the hookah fits down into the jar, which 
is partially filled with water, although any liquid 
(e.g., alcohol, juice) can be used. Tobacco is placed 
in the bowl at the head of the body and covered 
with a filter, such as perforated tin foil, and then 
burning embers or charcoal is placed above it (and 
sometimes covered by a cap). The hot air from the 
charcoal roasts the tobacco and the ensuing smoke 
is passed down into the liquid in the jar, where it 
is partially filtered, diluted, and cooled. The smoke 
then bubbles up and passes through the hose and 
mouthpiece for inhalation. Repeated inhalation is 
required to keep the tobacco burning. The plate 
stores dead coals/embers. The types of tobacco 
used for hookah are ajami or tumbak, which is a 
pure, dark tobacco paste; “honeyed” tobamel or 
maassel, containing 70% honey or molasses and 
featuring flavors (e.g., apple, mango, banana); or 
jurak, which may be sweetened or contain fruits or 
oils. It is commonplace to use 10–20 g at a time, 
and these tobaccos may be mixed with other drugs 
[111]. Smoking sessions last up to an hour or longer, 
and it has been reported that the nicotine content 
of the tobacco used for hookah is higher than that 
in cigarettes [112]. Thus, the smoker is exposed to 
a higher volume of smoke for longer periods (not 
to mention those in the vicinity). A report from the 
World Health Organization states that a hookah 
user may inhale as much smoke in one session as 
a cigarette smoker would after consuming at least 
100 cigarettes [113].

Contrary to popular belief, waterpipe smoking is 
not safer or less addictive than cigarette smoking 
[114]. The FDA began regulating the manufacture, 
import, packaging, labeling, advertising, promo-
tion, sale, and distribution of tobacco mixtures 
used for hookah in 2016 [115]. Hookah smoke 
contains higher concentrations of carbon monoxide, 
nicotine, tar, heavy metals, and carcinogens, likely 
because of its method of use (i.e., tobacco mixtures 
heated by quick-burning charcoal or wood embers 
and inhalation through use of a plastic hose for an 
hour or longer) [116; 117]. It is also common to 
share a hookah, so users are also at risk of exposure 
to infections (e.g., herpes due to sharing of the 
mouthpiece) [118]. Hookah pipe smoking may 
be a gateway to cigarette smoking and other drug 
use. Although policies are in place to ban smoking 
in many public places, many times, hookah use is 
exempt because it is done in places which identify 
themselves as “tobacco bars,” waterpipe smoking 
areas are set up outside, or the smoking is done in 
places where tobacco is sold.

HALTING MEDICATIONS PRIOR TO 
INVASIVE DENTAL PROCEDURES

The ability to achieve hemostasis after invasive den-
tal procedures can be challenged by various coagu-
lopathies and by the patient’s use of anticoagulant 
and antiplatelet medications. A literature review 
of thromboembolic risks upon discontinuance 
of anticoagulant therapy prior to invasive dental 
procedures revealed serious embolic complications, 
including four deaths, among 493 patients [119]. 
Whether or not it is necessary to temporarily hold 
these medications before invasive dental treatment 
has been the source of confusion. In essence, this 
decision is based on an individualized assessment 
of risk.
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ANTICOAGULANTS

Prior to initiating invasive dental treatment for any 
patient who is using an anticoagulant medication, 
the first step is to identify the underlying condition. 
A variety of conditions require anticoagulation, 
including venous thrombosis, pulmonary embolism, 
and prevention of recurrent myocardial infarction or 
stroke. In many cases, patients with these conditions 
have additional comorbidities, such as hypertension 
and diabetes. A patient’s entire medical history 
should be considered before dental treatment is 
initiated, and consultation with the patient’s phy-
sician should be sought if there is concern about 
proceeding with treatment. It is important to note 
that only a physician should make the decision to 
withhold anticoagulant therapy.

Anticoagulants reduce vitamin K-dependent syn-
thesis of coagulation factors II, VII, IX, and X in 
the liver. Warfarin has been the most commonly 
prescribed anticoagulant in the United States, 
although other agents (e.g., apixaban, dabigatran) 
are growing in popularity [120]. The therapeutic 
effects of warfarin can be monitored using the 
international normalized ratio (INR), which is a 
ratio of the patient’s prothrombin time against a 
laboratory control. The INR of a person whose 
blood clots normally and is not taking an antico-
agulant would be 1. Values greater than 1 indicate 
a lengthened time to coagulation. The therapeutic 
range of INR depends on the medical problem for 
which it is prescribed. Laboratory values obtained 
within the last 48 hours are the most accurate [121]. 
An INR of 3 or less generally indicates it is safe to 
perform minor oral surgery without a temporary 
discontinuance of the warfarin [122]. However, INR 
values should only serve as a guide, because there is 
no universally accepted value at which a patient on 
warfarin is guaranteed to achieve hemostasis after 
an invasive dental procedure. Other factors that can 

adversely affect hemostasis include hepatic disease, 
alcoholism, thrombocytopenia (low platelets), renal 
failure, and the nature and the extent of the planned 
surgical procedure.

As noted, while warfarin is the most common antico-
agulant, other agents are commonly used, including 
dabigatran (a potent inhibitor of free thrombin) and 
the selective factor Xa inhibitors rivaroxaban and 
apixaban. INR is not useful for these medications, 
and evidence-based guidelines are lacking for the 
dental management of patients using these agents, 
so consultation with the patient’s physician is advis-
able prior to the initiation of any invasive dental 
procedure [123].

Patients who remain on anticoagulant therapy 
during invasive dental treatment should not use 
NSAIDs (e.g., naproxen, ibuprofen), as these medi-
cations can inhibit platelet aggregation. When this 
action is coupled with the actions of an anticoagu-
lant medication, the potential for postprocedural 
bleeding increases.

ANTIPLATELET MEDICATIONS

Antiplatelet medications act by inhibiting platelet 
aggregation; aspirin and clopidogrel are popular 
examples. The most common indications for anti-
platelet medications are the prevention of arterial 
and venous thrombosis in patients with ischemic 
heart disease, the prevention of platelet aggregation 
in patients who have cardiac stents or heart valve 
implants, and prevention of recurrent stroke in 
patients who have experienced one in the past [124]. 
These medications have no impact on coagulation 
factors. In most cases, patients who use aspirin for 
antiplatelet therapy do not experience more post-
surgical bleeding than patients who do not take 
aspirin [125]. Similarly, studies have demonstrated 
that the use of clopidogrel is not equated with exces-
sive bleeding during or after minor oral surgery 
procedures [126].
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As with patients who use anticoagulants, the 
underlying condition necessitating antiplatelet 
therapy should be documented. Consultation with 
the patient’s physician is advisable to understand 
the current status and prognosis of the patient’s 
cardiovascular or cerebrovascular problem and to 
determine if any other co-existing systemic illnesses 
complicate the ability to provide dental care for the 
patient.

Platelets are not actually cells but are fragments 
of a larger progenitor cell called a megakaryocyte. 
These fragments lack a nucleus but contain a host 
of chemicals that are essential to the clotting process. 
Because antiplatelet medications interrupt varied 
phases of the process by which platelets adhere to a 
damaged blood vessel and to each other, there is a 
concern about the ability to achieve hemostasis after 
an invasive dental procedure. The risk of bleeding 
during or after an invasive dental procedure if a 
patient remains on antiplatelet medications should 
be weighed against the risk of an adverse cardiovas-
cular or cerebrovascular event if these medications 
are held temporarily.

The American Heart Association, the American 
College of Cardiology, the Society for Cardiovascu-
lar Angiography and Interventions, the American 
College of Surgeons, and the American Dental 
Association have published a consensus opinion 
about drug-eluting stents and antiplatelet therapy 
[127]. It stresses the importance of maintaining 
antiplatelet medications to minimize the risk of stent 
thrombosis and recommends that the patient’s car-
diologist should be consulted to discuss the patient’s 
antiplatelet regimen and the optimal management 
of the patient for invasive dental procedures [128]. 
A decision to temporarily discontinue aspirin, clopi-
dogrel, or any other antiplatelet medication is made 
by the cardiologist.

While studies indicate that patients who continue 
antiplatelet therapy during invasive dental proce-
dures are not likely to experience excessive bleeding, 
it remains a possibility. The nature and extent of 
the procedure, hepatic disease, alcohol abuse, and/
or any coagulopathy should be considered. If the 
medications are continued and intra-operative or 
postsurgical bleeding is a concern, the procedure 
may need to be completed in a hospital or an out-
patient treatment center.

The use of NSAIDs for analgesic relief of pain 
adjunctive to dental treatment is common, and these 
medications can inhibit platelet aggregation and 
prolong the bleeding times in some patients [129]. 
If antiplatelet therapy and NSAIDs are taken concur-
rently, the risk of bleeding will increase. Therefore, 
an alternative analgesic, such as acetaminophen, 
should be considered.

ACCESS TO DENTAL CARE: A 
MULTIFACTORIAL PROBLEM

Although the link between oral health and general 
health is well-established, the divide between the 
two fields is great. Many healthcare professionals 
have not received formal training in oral health, 
but collaborative care with dental professionals is an 
essential aspect of improving dental care. A discus-
sion of all the underlying causes of poor access to 
dental care for people in the United States is beyond 
the scope of this course. However, a brief explora-
tion of major contributing factors will be provided.
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RURAL AREAS AND THE  
DENTAL WORKFORCE

As compared to decades ago, dental health has 
improved across the United States, which is primar-
ily attributed to fluoridation of water and toothpaste 
and greater awareness of optimal oral hygiene. 
However, rural areas have a variety of factors that 
continue to contribute to poorer oral health in this 
population [130]: 

• Geographic isolation

• Lack of adequate transportation

• Higher rate of poverty compared to  
metro areas

• Large elderly population (with limited  
insurance coverage of oral health services)

• Acute provider shortages

• State-by-state variability in scope of practice

• Difficulty finding providers willing to  
treat Medicaid patients

• Lack of fluoridated community water

• Poor oral health education

Dental care is a problem largely because of a lack of 
practicing dentists and insufficient dental insurance. 
There are fewer rural dentists (per capita) available 
to address oral disease than in urban settings, and 
the majority of dental health professional short-
age areas lacking access to dental services are rural 
[131]. An estimated 8,600 additional dentists will be 
required nationally to meet care needs by 2025 [131]. 
To address this problem, areas with fewer dental 
professionals may qualify for a federal dental health 
professional shortage area designation. Having this 
designation can qualify the area to receive financial 
aid or recruitment aid from the government [132].

It is estimated that 70 million people in the United 
States live in areas in which access to dental care is 
limited [133]. Rural areas and areas in which there 
is a chronic high rate of unemployment can have 
difficulty in attracting dentists to these areas due to 
the high cost of maintaining a practice.

A shortage of dental practitioners in rural and 
micropolitan areas has resulted in emergency depart-
ments becoming the alternative for evaluation and 
treatment of dental conditions [134]. To address 
this problem, states have passed laws intended to 
expand the dental care workforce. In Minnesota, for 
example, additional license types (dental therapists 
and advanced dental therapists) have been added to 
help meet the need for dental professionals qualified 
to provide preventive and restorative dental care, in 
some cases with less direct supervision [135; 136]. In 
this case, at least half of a dental therapist’s patients 
must be considered underserved—that is, on public 
assistance, uninsured, or living in an area with a 
shortage of dentists [137]. Several states permit new 
dental profession types to provide dental care under 
varying levels of supervision by dentists, allowing 
these providers to meet dental care needs in non-
traditional, tribal, school-based, and community 
settings [135]. In Alaska, where the majority of land 
is classified as rural, some clinics have sent out dental 
health aide therapists to distant rural sites to deliver 
routine restorative care. As a result of this initiative, 
many recipients were able to have regular access to 
dental care for the first time [137].

Aside from government actions to increase work-
force numbers and to expand the scope of practice, 
dental care workforce capacity can be built using 
teledentistry. In California, dental hygienists use 
teledentistry to improve dental care access for the 
young and disabled. Dental hygienists go to com-
munity settings such as schools, Head Start public 
programs, and nursing homes, where patients are 



_________________________________________________________  #51391 Controversial Issues in Dentistry

NetCE • Sacramento, California Phone: 800 / 232-4238  •  FAX: 916 / 783-6067 21

screened and data are transmitted digitally back to 
the dentist, who creates a treatment plan for the 
hygienist to implement [137]. These solutions have 
potential to mitigate dental disease in rural under-
served communities.

CHILDREN

Dental caries are the most common chronic child-
hood disease and are five times more common than 
asthma [138]. However, studies indicate that many 
children have not received even the most basic of 
dental care. A study of third-grade children in New 
York revealed that 54% had dental caries, with 33% 
lacking treatment [139]. In 2014, more than 18 mil-
lion low-income children received no dental care 
[140]. There are many underlying reasons for this 
disparity of dental care among children, including 
lack of transportation, lack of insurance, poor under-
standing of the importance of deciduous teeth, and 
difficulty finding a pedodontist.

As compared with the general population and other 
racial/ethnic groups, American Indian/Alaska 
Native (AI/AN) children are disproportionately 
affected by dental disease, and oral health for school-
aged AI/AN children 6 to 9 years of age did not 
change significantly between 2010 and 2018–2019 
[141]. AI/AN elementary school children have a 
higher prevalence of both dental caries experience 
and untreated dental caries than the general U.S. 
population. Compared with the general U.S. popu-
lation, AI/AN children are twice as likely to have 
untreated dental caries in their primary teeth and 
five times more likely to have untreated dental caries 
in their permanent teeth [141]. The compromised 
dental health of this population is believed to be 
rooted in differences in host, bacterial, behavioral, 
sociodemographic, and environmental risk factors, 
as well as historic economic adversity and poor social 
conditions [141].

The Indian Health Services Early Childhood Caries 
Initiative provides AI/AN children with oral assess-
ments and interventions to mitigate early childhood 
dental disease, giving public health nurses the 
opportunity to be part of a collaborative team effort 
improving oral health. The Indian Health Services 
Early Childhood Caries Initiative involves multiple 
stakeholders, including dental and medical staff and 
other programs, such as the Special Supplemental 
Nutrition Program for Women, Infants, and Chil-
dren (WIC). WIC is a social program for low-income 
women, infants, and children up to 5 years of age to 
provide healthy foods and referrals [142].

ELDERLY PATIENTS

Numerous socioeconomic issues can present obsta-
cles for patients of any age who wish to obtain dental 
care. However, geriatric patients may experience 
additional barriers in their attempts to maintain 
dental health.

Financing of dental care is the primary obstacle 
for many older adults. Most patients older than 65 
years of age are retired and therefore no longer have 
dental insurance as an employee benefit. Without 
this option and income limited to retirement sav-
ings, social security income, and any pension plan 
benefits, the costs associated with dental treatment 
may not be easily accommodated. Funding from 
federal, state, and county sources is often limited, 
both in available funds and treatment coverage.

Available financial resources among the geriatric 
population vary considerably. Unfortunately, many 
older adults live near or even below the poverty 
level and have difficulty in affording basic preven-
tive dental care.



#51391 Controversial Issues in Dentistry  _________________________________________________________

22 NetCE • January 19, 2023 www.NetCE.com 

Medical problems can also present a major obstacle 
in the provision of dental care for geriatric patients. 
As discussed, many older adults are afflicted with at 
least one chronic disease and most have experienced 
medical problems. Even with Medicare insurance, 
the cumulative costs of medical treatment and medi-
cations can escalate and contribute to budgetary 
concerns, making it difficult to afford dental care.

Coping with serious medical problems may leave 
older adults without the motivation and ability to 
seek dental care. Some medical problems may also 
lead to one spouse assuming the role of caretaker 
for the other. If this is the case, both can have dif-
ficulties in obtaining dental care. The caregiver 
spouse may have difficulty setting aside time for 
a dental appointment, while the morbidity of the 
medical problem and transport issues make dental 
appointments difficult for the infirmed. Patients in 
long-term care facilities may also face obstacles in 
obtaining dental care [143]. The cost of long-term 
care is often a strain and may limit patients’ ability 
to afford dental treatment. Difficulties with trans-
portation, especially to an outside dental office, may 
also be a barrier to seeking dental care. In order to 
overcome this barrier, some long-term care facilities 
may contract with a private dentist to provide care 
within the facility. However, the fees associated with 
this level of service are prohibitive to many.

While there are other barriers in the provision of 
dental treatment of geriatric patients, including the 
availability of clinicians specializing in treating older 
patients, financial and transportation issues are the 
most frequently encountered. Because oral health is 
such an important component to overall health and 
quality of life, efforts should be made toward the 
improvement of access to dental care for all within 
the geriatric population.

CONCLUSION

This course has presented several controversial 
issues that arise in dental practice. In some cases, 
these can be divisive issues, but ideally, they can 
be a means of beginning and maintaining progress 
toward long-term solutions and improved care and 
patient education. Clinicians who are well-informed 
about these multifaceted issues will be in the best 
position to inform patients and to provide treatment 
that will enhance their quality of their life.
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