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1 | INTRODUCTION

This review aims to present an update in the current literature of the
impact of illegal drug use on periodontal conditions and their possi-
ble effect as risk factors or indicators. It is estimated that one in 20
adults, or a quarter of a billion people between the ages of 15 and
64years worldwide, used at least one illegal drug in 2014.1 Cannabis
remains the most commonly used drug at the global level, with an
estimated 183 million users in 2014, while amphetamines are the sec-
ond. With an estimated 33 million users, the use of opiates and pre-
scription opioids is less common, but opioids potentiate major harm
and health consequences. Precipitating the difficulties in studying the
prevalence of illicit drug use, the pattern of usage can be occasional
or regular; or, with a combination of both during different timelines,
there are also multidrug users who utilize more than one substance
concurrently or sequentially. More than 29 million drug users are esti-
mated to experience drug-use disorders, and, of those, 12 million use
injected drugs. In users who obtain drugs via injection, 14.0% are HIV
seropositive. The impact of drug use regarding health consequences is
known to be strong, but the study of its impact is extremely difficult.

In 2014, there were an estimated 207400 drug-related deaths,
corresponding to 43.5 deaths per million people aged 15-64years.
This global number of drug-related deaths has remained stable, al-
beit unacceptable and preventable.

Periodontal diseases are pathologic manifestations of the host
response against the bacterial challenge from the dental biofilm
at the tooth/gingival interface.? Many social, behavioral, genetic,
systemic, and local factors have been identified as contributing
risk factors for periodontitis.3 The terminology associated with
risk factors and indicators is not always clear in the scientific lit-
erature. We aim to ensure that the meaning of each term used in
the current paper is clarified. A risk factor for periodontal disease
is a characteristic aspect of behavior or an environmental expo-
sure that is associated with periodontitis,4 but it is important to
stress that this does not necessarily define the causality in the as-
sociation. It merely describes that when the factor is present, the
likelihood of the health-related condition or disease is increased;
and the absence of the factor is directly correlated with a reduced
likelihood of the health-related condition or disease.®> A risk indi-
cator describes a potential risk factor identified as associated with
a disease from case-control or cross-sectional studies,® but which
has not been subjected to longitudinal observations. A risk factor
is more appropriately reserved for those factors that have been
verified as associated with the disease concerned through longi-
tudinal studies.

In recent years, the practice of dentistry and periodontology has
become complicated by several risk factors, including an increasing
number of patients with substance use disorder.
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Drug use is commonly associated with significant detrimen-
tal psychological, nutritional, and social changes, any of which can

markedly affect the general and oral health of the individual user.

2 | DEFINITIONS OF SUBSTANCE USE
DISORDERS

2.1 | Substance use

Substance use is a maladaptive pattern of chemical use, including
illegal drugs, leading to clinically significant impairment or distress,
and manifested by one (or more) of the following occurring within a

12-month period”:

e Recurrent chemical use resulting in a failure to fulfill major role
obligations at work, school, or home.

e Recurrent chemical use in situations in which it is physically
hazardous.

e Recurrent chemically related legal problems.

e Continued chemical use despite having persistent or recurrent
social or interpersonal problems caused by or exacerbated by the
effects of chemical substances.

2.2 | Addiction

Addiction is a primary chronic disease of brain reward, motivation,
memory, and related circuitry. Dysfunction in these circuits leads to
characteristic biological, psychological, social, and spiritual manifes-
tations. This is reflected in an individual who pathologically pursues
reward and/or relief by substance use and other behaviors. Addiction
is characterized by the inability to consistently abstain, impairment
in behavioral control, cravings, diminished recognition of significant
problems with one's behaviors and interpersonal relationships, and
a dysfunctional emotional response. Like other chronic diseases, ad-

diction often involves cycles of remission and exacerbation.®

2.3 | Use

Use is a pattern of pathologic behavior associated with continued
use of a drug or drugs despite persistent social, psychological, or

physical problems caused by drug use.’

2.4 | Dependence

Dependence is defined as continued substance use caused by a
physical or psychological need for a substance. Tolerance to the
effects of the drug and development of characteristic withdrawal
symptoms are required. It is considered a state in which an organism
functions normally only in the presence of a drug.10
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2.5 | Tolerance

Tolerance is defined as a need for markedly increased quantities of
a drug to achieve the desired results or a condition in which a higher
dose of the drug is required to achieve the same effect.”

2.6 | Withdrawal

Withdrawal is defined as psychological or physiological symptoms
developed following discontinuation of the drug use.”

3 | CANNABIS AND PERIODONTAL
COMPLICATIONS

3.1 | Description of the drug and its effects

Cannabis is the most used illicit drug in developed countries, and it is
currently legalized in certain nations (USA, Canada, Israel, Uruguay,
and the Netherlands). Recently, additional countries have been con-
sidering cannabis legalization and these include New Zealand and
Australia. 112

This drug originates from a mix of shredded flowers, stems seeds,
and leaves of the hemp plant (Cannabis sativa or Cannabis indica).*®
It is usually smoked in the form of a rolled cigarette with or without
tobacco or in a pipe. Nowadays, the availability and popularity of va-
porizers and “vape shops” has mainstreamed a method of consump-
tion previously reserved for a small percentage of marijuana users.
Because vaporizers are marketed as a safer alternative to smoking
tobacco, many subjects view their use as preferable to smoking cig-
arettes. Most commercially available vaporizers accept only concen-
trated resins, but some also vaporize plant matter. The easy access
to these devices makes them appealing to young people.}* Because
they have become a growing trend, questions have been raised as to
whether their use can represent a less harmful mode of intoxication.®

The main active chemical of cannabis is delta-9-
tetrahydrocannabinol. Cannabis exerts its effects on the body by
interaction with specific endogenous receptors, CB, and CB,. These
receptors normally modulate neuronal activity by affecting the sec-
ond messengers and the ion transport systems. CB, receptors are
found in the cerebral cortex, limbic areas, basal ganglia, cerebellum,
and thalamic areas, explaining the mental health effects of canna-
bis.*®Y” Cannabis is therefore able to bind to brain receptors that
regulate pleasure, memory, thoughts, concentration, sensory, time
perception, and coordinate movements. It is also linked to CB, re-
ceptors that are found in cells in the immune system, predominantly
the macrophages. Moreover, other cannabinoids and a multitude of
chemical compounds have been identified and, in fact, as many as
200 metabolites are produced in the body when cannabis is smoked,
including numerous potential carcinogens.

Marijuana is the most common and least concentrated form of
cannabis, followed by hashish, which is made by obtaining resin
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from the top of the plant (2%-20% delta-9-tetrahydrocannabinol),
and hash oil (15%-50% delta-9-tetrahydrocannabinol), which is the
most concentrated and potent form.”” When cannabis is smoked,
approximately 50% of the delta-9-tetrahydrocannabinol is absorbed
through the lungs and enters the bloodstream, from where delta-
9-tetrahydrocannabinol reaches the brain within seconds.'® Delta-
9-tetrahydrocannabinol psychotropic effects set in within minutes
and its optimal effect is reached within 15-30minutes. The effects
generally taper off in 2-3 hours.’” Within minutes of inhalation, a
user may experience elevated heart rate, bloodshot eyes, and a
slowed down respiration rate. Cannabis use can result in elevated
blood pressure?® while the user is sitting or supine, but may result
in orthostatic hypotension and subsequent dizziness or fainting on
standing.?! Cardiac functions may be affected for several hours
after cannabis use and bradycardia may be induced in some regu-
lar cannabis users. This further emphasizes the complex effects of
delta-9-tetrahydrocannabinol on the body.*’

3.2 | lllegal synthetic cannabinoids

Synthetic cannabinoids, frequently referred to as “synthetic mari-
juana, spice or K2”, are a group of compounds that produce an effect
similar to the psychoactive ingredients in cannabis. In contrast to
marijuana, synthetic cannabinoids are not derived from a plant; in-
stead, the compounds are synthesized in a laboratory. Although the
effects of these synthetic compounds may be similar to the natural
delta-9-tetrahydrocannabinol compound in cannabis, they may be
more potent and can result in additional adverse health effects not
commonly seen with delta-9-tetrahydrocannabinol and may require

hospitalization.??

3.3 | Medical manifestations and risks

The signs and symptoms of cannabis intoxications include euphoria,
anxiety, paranoia, impaired judgment and motor coordination, irri-
tated conjunctiva, and increased appetite.?® Cardiovascular effects
such as tachycardia, increased blood pressure, and lowered oxygen-
carrying capacity of blood are also among the adverse effects of this
illicit drug. Furthermore, behavioral problems such as acute panic
attacks and toxic psychosis have been reported.?*

The effects of cannabis use on the respiratory system are mainly
associated with the long-term smoking of marijuana.?> The smoke
from a cannabis cigarette contains the same contents as tobacco
smoke, except for nicotine. Carbon monoxide, bronchial irritants,
tar, and other carcinogens in cannabis smoke may be even higher in
content than in tobacco smoke. Chronic smokers of cannabis usually
have increased symptoms of bronchitis, including coughing, wheez-
ing, sputum production, and emphysema.?>%¢

The effects of heavy chronic cannabis use have been studied
and an increased incidence of bronchial complaints is very simi-

lar to that found in tobacco smokers. The observed consequences

include rhinopharyngitis, respiratory impairment,?”

and precancer-
ous changes in the respiratory tract and the oral cavity.?®

Although cannabis is not a direct cause of death, the tobacco,
which is usually mixed and smoked in adjunct with marijuana, can
be, because it can triple the risk of lung cancer and is also related to
some forms of oral cancer.?’

A predictable withdrawal pattern has been described for can-
nabis. It is usually exhibited with a series of symptoms involving be-
havioral changes, decreased appetite, weight loss, sleep difficulty,
abdominal pain, tremor, fever, sweat, and headache. There are cur-
rently no approved medications to treat cannabis use disorder and
the treatment generally consists of and is limited to engaging the

patient in a psycho-educational addiction treatment program.?®

3.4 | Approved cannabinoids and medical use

Marijuana has been promoted for certain perceived health benefits,
and in some countries its use is legalized.

The medical usefulness of the cannabis plant is regarded to arise
from its cannabinoid compounds.30 The four most common canna-
binoid categories that have therapeutic potential for medical treat-
ment are phytocannabinoids (the raw marijuana plant), synthetic
cannabinoids (dronabinol, nabilone), purified cannabinoids (nabixi-
mols, cannabidiol), and endogenous cannabinoids.®!

These legal drugs are approved in different countries for the
treatment of anorexia in HIV seropositive patients with weight loss,
as well as cancer chemotherapy-associated nausea and vomiting
that has failed standard therapies and strategies for pain manage-
ment and spasticity in certain types of patients.°

3.5 | Effects of cannabis on overall oral health

The combined consumption of cannabis and tobacco, which is com-
mon among users, poses challenges for researchers who are inter-
ested in identifying the effects of cannabis alone.*

An important side effect of cannabis is xerostomia; chronic use
of cannabis may consequently increase the risk of carries.3?3%% In
addition, infection with Candida albicans, nicotine stomatitis, higher
incidence of periodontal disease, oral leukoedema, occasional hyper-

3536 and oral cancer?®®” have also been reported. Darling

keratosis,
and Arendorf®2 and Hashibe et al®® discovered that cannabis smoke
is associated with dysplastic changes within the epithelium of the
buccal mucosa and the subsequent oral premalignant lesions, includ-
ing leukoplakia and erythroplakia. However, the concurrent intake
of alcohol, tobacco, and possibly other social drugs makes it difficult
to be certain if cannabis alone is a risk factor for oral cancer should
there be confounding and even synergistic effects. In order to reach
a firm conclusion, rigorous clinical trials with robust methods would
be required.15 Uvulitis has also been reported in cannabis smok-
ers.73%40 |5 2008, a systematic review confirmed that cannabis

usage has a significant impact on increased xerostomia, leukoedema,
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and Candida albicans infection; the significance was illustrated even
when the users were compared with tobacco smokers.** However,
no definitive evidence of an independent association was found
between cannabis usage and oral cancer or gingivitis.'>*?*? Others
have reported that cannabis users brushed their teeth less fre-
quently than a control group (tobacco smokers only) and visited their

dentist less regularly.*®

3.6 | Cannabis use and periodontal disease

The deeper inhalation and prolonged contact and absorption time
associated with cannabis smoking suggests that it may contribute to
the etiology of periodontal disease (Figures 1 and 2).

As already mentioned, there are many deleterious constituents
in cannabis like those of tobacco. The negative impact on periodon-
tal tissues is likely to be related to the combustion products resulting
from the burning of these substances rather than from the main ac-
tive ingredients of the cannabis itself.** In addition, cannabinoids, as
the main active cannabis components, may suppress important bio-
logical pathways related to inflammation.*>#¢ Unfortunately, inves-
tigating such associations and mechanisms is challenging because of
the confounding potential of concurrent tobacco smoking.*”

Despite the fact that a potential genetic susceptibility was dis-
cussed, in a recent study no genetic liability for lifetime cannabis use
or cannabis use disorder with periodontitis was observed.*® Although
there is a scarcity of epidemiologic data on the impact of regular
use of cannabis on periodontal tissues, five epidemiologic studies in
adult participants of different ages and populations have indicated
an independent detrimental role of cannabis use on periodontal con-
ditions in a similar way to tobacco smoking (Table 1).44:49,:50,51,52,53
On the contrary, one cross-sectional study has suggested that there
is no significant association between cannabis smoking and signs of
periodontitis.*4

Recently, Shariff et al®* published the results of the relation-
ship between frequent recreational cannabis use and periodontitis

FIGURE 1 Clinical presentation of a 25-year-old Caucasian
male patient (cannabis user) with generalized Stage IV, Grade C
periodontitis
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prevalence among a sample of 1939 adults (aged 30-59 years) in the
United States. This is the only epidemiologic study that has assessed
this potential relationship in adult subjects up to the age of 59 years.
The authors analyzed the available data from the 2011-2012 National
Health and Nutrition Examination Survey. The National Health and
Nutrition Examination Survey uses a complex stratified multistage
probability sampling design to select noninstitutionalized civilians to
nationally represent the Unites States population of all ages.>*

Groups based on cannabis use were constructed using two items
from the questionnaire section of the 2011-2012 National Health
and Nutrition Examination Survey: (1) “Did you ever use marijuana or
hashish?” and (2) “Did you use marijuana or hashish every month for
a year?” Respondents who used marijuana or hashish once or more
than once per month for the last 12 months were categorized as fre-
quent recreational cannabis users, and those who did not use mari-
juana and hashish or reported to use marijuana or hashish fewer than
once per month in the past year were categorized as nonfrequent
recreational cannabis users. Out of 1939 subjects involved in this
study, 60% of participants reported using cannabis at some point in
their lifetime, whereas 27% reported cannabis use at least once per
month over the last year.

Clinical parameters such as measurements of probing depth and
clinical attachment loss were obtained from the examination sec-
tion of the 2011-2012 National Health and Nutrition Examination
Survey database. All these measurements were recorded at six sites
per tooth (mesio-, mid-, and disto-buccal; mesio-, mid-, and disto-
lingual) for all teeth, excluding third molars. Periodontitis was ex-
amined using continuous and categorical measures. The primary
outcome (periodontitis) was defined using the Centers for Disease
Control and Prevention/American Academy of Periodontology clas-
sification for the surveillance of periodontitis. Probing depth and
attachment level data were used to classify participants into one of
four groups as follows: (1) “severe” periodontitis: two or more inter-
proximal sites with attachment loss 26 mm (not on the same tooth)
and one or more interproximal sites with probing depth =5mm; (2)
“moderate” periodontitis: two or more interproximal sites with at-
tachment loss >4 mm (not on the same tooth) or two or more inter-
proximal sites with probing depth >5mm (not on the same tooth);
(3) “mild” periodontitis: two or more interproximal sites with attach-
ment loss >3 mm and two or more interproximal sites with probing
depth 24 mm (not on the same tooth) or one site with probing depth
>5mm; and (4) “no” periodontitis: those that did not qualify as mild,
moderate, or severe. The study analysis included the mean number
of sites per participant with probing depth 24, 26, and=8mm; and
the mean number of sites per participant with attachment loss >3,
>5,and>8mm.

Several variables available in the National Health and Nutrition
Examination Survey database with evidence of association with
periodontitis were included as covariates (age category in groups of
10-year intervals; sex; race, and ethnicity), and additional risk fac-
tors were factored and analyzed (diabetes mellitus; smoking; alcohol
use). Because of its potentially large impact as a confounding fac-
tor, smoking status was particularly categorized on the basis of the
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response to two items from the questionnaire section: (1) “Have you
smoked at least 100 cigarettes in your entire life?”; and (2) “Do you
now smoke cigarettes?” Respondents who reported smoking every
day or some days and had smoked > 100 cigarettes were catego-
rized as “current smokers”; respondents who reported currently not
smoking but having smoked > 100 cigarettes in the past were cate-
gorized as former smokers; and respondents who reported having
smoked <100 cigarettes ever were categorized as nonsmokers. Of
all frequent recreational cannabis users, 40% reported that they cur-
rently smoked tobacco.

The results from the overall sample (including tobacco smok-
ers) showed that frequent recreational cannabis users had a sig-
nificantly higher mean number of sites with probing depth >4, 26,
and 28 mm (mean difference ranged from six to seven sites) and sig-
nificantly higher mean number of sites with attachment loss 23, 25,
and =8mm (mean difference ranged from six to 13 sites) compared
with nonfrequent recreational cannabis users. In addition, the mean
attachment loss was higher among frequent recreational cannabis
users (1.8 mm) than among nonfrequent recreational cannabis users
(1.6 mm; P =.004) and this observation was valid in both the anterior
and posterior sextants.

The use of dedicated statistical software revealed that tobacco
smoking was the only identified confounder among all other covari-
ates. To eliminate the effect of tobacco smoking on the relationship
between frequent recreational cannabis use and severe periodon-
titis, a second analysis model was created, which investigated
only participants who had never smoked tobacco in their lifetime
(n = 1118). The bivariate analysis of this sample revealed an odds
ratio of 2.0 (95% confidence interval: 1.2-3.5; P =.01) for severe
periodontitis among frequent recreational cannabis users.

On the contrary, no significant associations were observed be-
tween cannabis use and severe periodontitis in bivariate models that
included exclusively former smokers (odds ratio: 0.9, 95% confidence
interval: 0.4-1.8; P =.77) or current smokers (odds ratio: 0.9, 95%
confidence interval: 0.4-1.8; P =.68).

The results of this study revealed that frequent recreational can-
nabis users exhibit significantly deeper probing depths, higher at-
tachment loss score, and higher odds of having severe periodontitis

than nonfrequent recreational cannabis users. Moreover, frequent

FIGURE 2 Radiographic full status of
the patient in Figure 1 showing severe
bone loss with multiple angular intrabony
defects

& 28

recreational cannabis use in the absence of tobacco smoking ap-

peared to have equally adverse effects on periodontal tissues.

A large cohort epidemiologic study was conducted by Thomson
et al*®°233 and resulted in the publication of three scientific papers
that described the possible effects of cannabis smoking as a risk fac-
tor for periodontal disease in young adults. This is the only epide-
miologic study with longitudinal periodontal data followed through
participants aged in their 20s and 30550253

The authors assessed the clinical and medical data of 1037 par-
ticipants of the Dunedin Multidisciplinary Health and Development
Study at ages 18, 21, 26, 32,23 and 38years.”® The Dunedin
Multidisciplinary Health and Development Study is a longitudinal
study of a cohort of children born in Dunedin, New Zealand, from 1
April 1972 to 31 March 1973.

Dental examinations were conducted at age 26, 32, and 38years
and included periodontal measurements collected in two quadrants.
Three sites (mesio-buccal, buccal, and disto-lingual) per tooth were
examined, and gingival recession and probing depths were recorded.
Combined attachment loss for each site was calculated by summing
up the probing depth and the gingival recession (third molars were
not included). At 32years, the clinical procedures were repeated as a
full-mouth examination. Dental plaque accumulation was measured
at age 32years using the Simplified Oral Hygiene Index.>®

Participants were assigned to one of three cannabis exposure
groups according to this rate: “no exposure” group (those who re-
ported no occasions of cannabis use); “some exposure” group (a
mean of 1-40 occasions of cannabis use during the previous year);
and “high exposure” group (those with a mean of 41 or more occa-
sions of cannabis use during the previous year).

Membership of the cannabis exposure groups was recorded as
follows: there were 293 (32.3%) in the “no exposure” group, 428
(47.4%) in the “some exposure” group, and 182 (20.2%) in the “high
exposure” group (41 or more occasions). However, frequent canna-
bis smokers were also more likely to smoke tobacco as well.

Tobacco smoking was measured and its effect as a confounding
factor was considered. The number of pack-years exposure (num-
ber of packs of cigarettes smoked per day multiplied by the number
of years smoked at that rate) was computed at different time inter-
vals. Half of the cohort (451, or 49.9%) had never smoked tobacco;
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(Continued)

TABLE 1

Conclusions Notes

Results

Clinical parameters

Intervention/comparison

Design

Study

The study was conducted

Two periodontal outcome  No association between The use of cannabis is

Cannabis exposure (ever

Screening epidemiologic

Lopez

on an adolescent/young

adult population.
No attempt of assessing the

not associated with

“Ever use of cannabis” or

variables: presence of
CAL =3 mm (yes/no),
and presence of NUG

(yes/no)

use of and regular

study involving 9163
high school students
(age 12-21y) with

2009

periodontal diseases with

the exception of NUG
in cannabis smokers

“Regular cannabis use” and
CAL =3 mm. Association

use) and periodontal

conditions (also
assessed after

length of the exposure
or the amount of
cannabis used.

observed between use of

dental examination and

(nontobacco smokers)

cannabis and presence of

controlling for tobacco

use)

questionnaires regarding
socioeconomic factors
and use of drugs.

NUG among nonsmokers

Abbreviations: ABC, Aboriginal Birth Cohort; AL, attachment loss; BoP, bleeding on probing; CAL, combined attachment loss; CDC/AAP, Centers for Disease Control and Prevention/American Academy
of Periodontology; FRC, frequent recreational cannabis; GLLMM, generalized statistical linear mixed model; NHANES, National Health and Nutrition Examination Survey; NUG, necrotizing ulcerative

gingivitis; PD, probing depth; REC, Recession.

QUARANTA ET AL.

one-third were smoking at age 32years (298, or 33.0%); and the re-
maining 154 (17.1%) were ex-smokers. Other measures included in
the study were adult socioeconomic status collected at age 32years.
At age 32years, periodontal examination data and cannabis smoking
history information from at least two assessments between the ages
of 18 and 32years were available for 903 participants.

The association between cannabis exposure and the prevalence
of periodontitis was assessed using the following two case defini-
tions: an individual with one or more sites experiencing 24 mm com-
bined attachment loss and a more severe case definition considered
for those individuals showing 25mm combined attachment loss.
Cannabis use was strongly associated with periodontitis prevalence,
and the greatest relative differences were seen with the 25mm
combined attachment loss case definition, with the prevalence
among the high exposure group almost seven times that of the no
exposure group.

Incidence of periodontal disease in the cohort was measured by
assessing the number of new cases with an increase in combined at-
tachment loss between the ages of 26 and 32 years while controlling
for tobacco, smoking, sex, socioeconomic status, dental service use,
and self-plaque control. Among the cannabis consumers, the inci-
dence of new cases affected by periodontitis at age 32years was
19.3% and 10.4% for the 24 mm combined attachment loss and the
>5mm combined attachment loss categories, respectively.

When regression analysis was used to control for the confound-
ing factors (tobacco smoking exposure, sex, socioeconomic status,
irregular dental service use, and the amount of plague present),
the relative risk of having one or more sites with 24 mm combined
attachment loss for those who were in the high exposure group
was still high, with a relevant risk of 1.61 (95% confidence interval,
1.16-2.24).

As a validity check, all regression analyses were repeated using
the top quartile and then the highest 10% for cannabis use (with
all other variables remaining unchanged), and cannabis exposure re-
mained a highly significant predictor for having one or more sites
with 24 mm combined attachment loss.

It was evident that, after controlling for tobacco smoking and
other possible confounders, regular exposure to cannabis smoke
was strongly associated with the prevalence and incidence of
periodontal attachment loss by the age of 32years. In 2014, the
same authors reexamined the association between cannabis and
periodontal disease using statistical hierarchical modeling to: (1)
overcome the limitations of the statistical approach used in the
previous study (trajectory analysis); and (2) determine the ro-
bustness of the earlier inferences.’® This study corroborated that
frequent cannabis use was associated with greater periodontal at-
tachment loss (higher attachment loss) and was considered by the
authors as a risk factor for periodontal disease. These results were
confirmed by analyzing the clinical and systemic health data of the
same cohort at age 38years with additional confirmation that long
cannabis use (up to 20years) is associated with periodontal disease
and with individual decline in periodontal health from the age of
26-38years.>®
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1*’ provided additional insight into cannabis use

Jamieson et a
and periodontal conditions. A cross-sectional investigation was per-
formed within long-standing prospective longitudinal research in
the Aboriginal communities in Australia. Members of the Aboriginal
Birth Cohort study who were born between January 1987 and March
1990 at the Royal Darwin Hospital, Northern Territory, Australia,
were included in the study group. Data regarding drug use and peri-
odontal disease were collected from the cohort when the mean age
of participants was 18years. Dental examinations for periodontal
assessment were conducted and two sites (mesio-buccal and buc-
cal) per tooth, excluding the third molars, were examined. Probing
depth and gingival recession were recorded obtaining the com-
bined attachment loss for each site. The same definitions used by
Shariff et al’* (Centers for Disease Control and Prevention/American
Academy of Periodontology classification) to describe moderate and
severe periodontitis were adopted in this study.

The study subjects were also interviewed about petrol sniffing,
marijuana, tobacco, and alcohol use. Specifically, participants were
asked “How much marijuana do you smoke?” and “How much to-
bacco do you smoke?”; the response options were: (1) “Never or only
tried it once”; (2) “Used to smoke, but not anymore”; or (3) “Still smoke
sometimes”. The following additional covariates were collected: age,
sex, education, occupation, and location (regional or rural). Four hun-
dred and forty-two participants agreed to be dentally examined and
provided complete information in the self-report dental question-
naire, which was 95% of the total number of participants examined
at a mean age of 18years. Substance use information was available
for 425 (96%) of those individuals, and all subsequent analyses were
limited to those 425 participants. The authors concluded that their
results supported previous research indicating the negative impact
of the use of marijuana and other substances on periodontal health.

However, among nonusers of tobacco, there were only 13
marijuana users, none of whom had periodontal disease, and no
statistical assessment was possible. In addition, although tobacco,
marijuana, and petrol use were strongly associated with the preva-
lence of periodontal disease, it was not possible to assess the impact

FIGURE 3 Clinical presentation of a 20-year-old Caucasian
male patient with plaque-induced gingivitis and cannabis-induced
gingival enlargement

 perocartaogy 2000 SUINSEER

of poly-drug addiction and tobacco smoking on the periodontal con-
ditions of the participants. These circumstances do not allow a clear
assessment of the impact of cannabis as an independent risk factor
for periodontal disease. Overall, this study showed weak evidence
that medium-term exposure to cannabis, tobacco, and petrol sniffing
have a detrimental effect on the periodontal conditions.

The results from the National Health and Nutrition Examination
Survey analysis in the USA, the Dunedin Study in New Zealand, and
the limited data from the Aboriginal Birth Cohort study in Australia,
are in contradiction to the findings from Lopez and Baelum.**

In this study, data from a population-screening examination car-
ried out among Chilean high school students from the Province of
Santiago were used to determine whether there was an association
between the use of cannabis and signs of periodontal diseases as
defined by (1) the presence of necrotizing ulcerative gingivitis lesions
or (2) the presence of clinical attachment loss > 3mm. A total of 9163
high school students (age 12-21years) underwent dental examina-
tion and a questionnaire regarding information on socioeconomic
factors®® and the use of drugs including cannabis®’ was answered
by the participants.

Regarding the periodontal analysis, combined attachment loss
was defined as the distance from the cemento-enamel junction to
the base of the clinical pocket, and direct recordings of combined
attachment loss were obtained at six sites (mesio-buccal, mid-
buccal, disto-buccal, mesio-lingual/mesio-palatal, mid-lingual/mid-
palatal, and disto-lingual/disto-palatal) of each of the incisors and
all first and second molars. The presence of necrotizing ulcerative
gingivitis lesions was considered positive if at least one interproxi-
mal papilla presented with necrotic ulcerated lesions (described as
a “punched-out” appearance and loss of surface tissue). Therefore,
two periodontal disease outcome variables were defined, one being
the presence of combined attachment loss > 3mm (yes/no), and the
other being the presence of necrotizing ulcerative gingivitis (yes/
no). Using multiple logistic regression analysis, the associations be-
tween either of the two outcome variables and cannabis use were
explored for each of three tobacco smoking strata, the nonsmokers
(n = 4885), the occasional smokers (n = 1997), and the daily smokers
(n = 2281). Two cannabis exposure variables were considered, one
being “Ever use of cannabis” (yes/no) and the other being “Regular
use of cannabis”. No attempts were made to assess the length of the
exposure to cannabis, or the amount of cannabis used.

The statistical logistic regression analyses were adjusted for age,
gender, paternal income, paternal education, frequency of tooth-
brushing, and time since last dental visit. The results showed no as-
sociation between “Ever use of cannabis” and combined attachment
loss > 3mm where nonsmokers (odds ratio = 0.95), occasional smok-
ers (odds ratio = 1.15), or daily tobacco smokers (odds ratio = 0.98)
were concerned. Similarly, there was no evidence for any associa-
tion between “regular cannabis use” and combined attachment loss
>3 mm irrespective of the tobacco smoking category. When analyses
were adjusted for the effects of all the covariates, all but one odds
ratio estimate indicated a negative association between cannabis
use and the presence of necrotizing ulcerative gingivitis. An inverse
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association was in fact observed between the use of cannabis and
the presence of necrotizing ulcerative gingivitis among nontobacco
smokers (odds ratio = 0.47).

The authors concluded that there was no evidence to suggest
that the use of cannabis is positively associated with periodontal
diseases in an adolescent/young adult population except for necro-
tizing ulcerative gingivitis in cannabis smokers who are not tobacco
smokers.

It is important to note that the studies from Thomson et al?052:53
obtained clinical, exposure, and disease data in a prospective way,
while in the study conducted by Lopez** the relationship between
exposure and disease was collected simultaneously and is consid-
ered less reliable or accurate. Another important difference to be
considered is the age ranges that were covered in the studies: Lopez
(12—21years),44 New Zealand studies (26—38years),5°'52’53 and the
USA studies (30-59 years).” This difference has significant implica-
tions, as the duration of exposure is likely to have been longer in the
studies of older age groups.

Another frequent, interesting clinical observation is the asso-
ciation between chronic use of cannabis and gingival enlargement
(Figure 3). Several authors®>#%%8 have reported cases of marijuana-
associated gingival enlargements. It appears that marijuana-
associated gingival enlargement is a condition seen primarily in young
adult males who have had 2 or more years of continuous marijuana
consumption.*® The gingival enlargements are mostly papillary and
marginal, comparable with the gingival enlargement that occurred
with phenytoin (dilantin) therapy, where the areas primarily affected
are the interdental papillae and the marginal gingiva; sometimes they
appear to be nodular.’”¢° There may be a biochemical basis for the
clinical similarities between marijuana-associated and phenytoin-
induced gingival enlargement. Cannabidiol is a major nonpsycho-
tropic constituent of cannabis. As indicated above, attention has
been focused on its pharmacologic aspects over the past few years
because of its anticonvulsive, anxiolytic, antipsychotic, antiemetic,
and antiarthritic properties.®* Considering the common anticonvul-
sant properties and the similarity in structure between cannabidiol
and phenytoin, it may be hypothesized that the enlargement seen
in marijuana users is caused by pathogenetic mechanisms similar to
those implicated in phenytoin-induced gingival enlargement. These
include an increase of gingival fibroblast growth and connective tis-
sue matrix production, inflammation, and altered effects on calcium
metabolism in a complex epigenetic interactive environment.®?

3.7 | Conclusions on the effect of cannabis and
periodontal disease

Overall, despite the variations of case definitions of cannabis expo-
sure and periodontal disease, and the clinical parameters analyzed,
data from epidemiologic studies on different populations show that
medium- to long-term cannabis smoking in adult subjects can be
a risk factor for periodontal disease independent of the use of to-
bacco (Tables 1 and 4).444%50:51.52.53 The main clinical periodontal

manifestations observed in cannabis smokers are the increase of at-
tachment loss and probing depth; cannabis can also cause gingival

enlargements and influence necrotizing ulcerative gingivitisf"S"w'44

4 | STIMULANTS

Stimulants (or psychostimulants) are a class of psychoactive drugs
that induce temporary improvements in mental or physical func-
tions. Psychologically, the euphoriant effect staves off fatigue; and
physically, it has a slimming effect?” by enhancing the activity of the
central and peripheral nervous systems via the stimulation of both
alpha- and beta-adrenergic receptors. Stimulants exert their effects
by enhancing norepinephrine (noradrenaline) and/or dopamine brain
activity. Psychostimulants of common use include amphetamine (or
methamphetamine), 3,4-methylenedioxymethamphetamine (ec-
stasy), and cocaine.®®

5 | COCAINE/CRACK AND PERIODONTAL
COMPLICATIONS

5.1 | Description of the drug and its effects

Cocaine (benzoylmethylecgonine) is a strong central nervous
system stimulant that produces a profound immediate effect by
potentiating catecholamines and interfering with the reuptake
process of dopamine, a chemical messenger associated with
pleasure and movement. It is available in powder or crystal form.%*
Extracted from coca leaves, cocaine is an alkaloid, originally de-
veloped as a painkiller. Crack cocaine is the crystal, hydrochloride
form of cocaine. It comes in solid blocks or crystals varying in color
from yellow to pale rose or white and it is usually processed with
ammonia or sodium bicarbonate.?”> Crack is heated and smoked.
It is named so because it makes a cracking or popping sound when
heated. It is the most potent form in which cocaine appears and
the riskiest to health. It ranges from 75% to 100% in purity, much
stronger and more potent than regular cocaine. Cocaine is most
often sniffed, with the powder absorbed into the bloodstream via
the nasal tissues. It can also be ingested or rubbed into the gums.
The cocaine powder is usually mixed with other substances such
as corn starch, talcum powder, and/or sugar or other drugs such as
procaine (a local anesthetic) or amphetamines. To promote more
rapid absorption of the drug into the body, some users inject it,
but this substantially increases the risk of overdose. Inhaling it as
smoke or vapor speeds absorption without the health risks as se-

vere as injection.

5.2 | Medical manifestations and risks

Because of the lipophilic features of the noionized form, cocaine
diffuses across the neurons' membranes and returns to the active

85U801 SUOWILOD 8A11E81D) 3|qeot[dde 8Ly Aq peuob ek S9pie YO ‘8sh JO S9N 10) ARIqIT 8UIIUO AB|IM UO (SUOTIPUOD-PUB-SWSH 00" A3 1M Akeq 1 |Bul[U0//SANy) SUONIPUOD pue SWe | 8U18es *[£20Z/0/cT ] Uo ARiqiTauliuo (1M ‘8feleased 1BIYD IUN A 0SyZT PId/TTTT OT/10p/w00 A8 M Ake.d1puluo//sdny wouy pspeojumod ‘T ‘220z ‘/S/0009T



16000757, 2022, 1, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/prd.12450 by Uni Chieti Pescarale, Wiley Online Library on [13/03/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

-

Periodontology 2000 BVVAR B A%

"aseas|p |eyuopoliad
219A3s 03 9jeJ9pow

anbejd [ejuap pue

93€ Y1IM pajeIdosse sem 9seasip
|eruopoliad "uolidippe auies’0d
pue 325e1d Y}IMm pajeIdosse Jou Sem

Xapul
anbeyd [ejuap Jaysiy pue

AGg z93e yum pajerdosse Ajuo
SEM UDIYM ‘D9SN aU1Bd0D/3de1D
UM pajeldosse Ajjuediyiusis
J0U sem si3iuopoLiad
‘sajeldenod 1oy uiisnipe Japy
‘S|enplAlpul pajdlppeuou

‘sjuaijed
pajdippe jou
pue paydippe

aAey 03 SUnoA aynb sem 9s5easIp [ejuopoliad aAI3dNIISIP yHMm pasedwod s|enpiAlpul 2Uu1e20) YoRID sjualed
‘leaauad uj ‘Apnjs Juasaid ‘s|enpiAIpul pajdIppe auies0d paloIppe auied02/32e4d ul xapul anbe|d ul sua3owedled 09T uo Apnis gL 10C

ay1 Jo uonendod ay | /32eJd ul J91ea48 sem Qd ysnoyly 1918248 Ajpuediyiudis sem dd pue ‘dog “1vD ‘Ad |euopoLIad  140Y0J |BUOI}IDS-SS04D AinD sowey

‘eAIBuI8 ay3 A319A8s Buisealdul

03 uaddey pjnom uiyjou SUOIS9| PaAIDSJO Y} Aq paJapio

1eyl 394 Inq wnydas eAl3ui3 ayj 0} ulejdxa Aew ewneu} suai3Ay pue pa31d9|as

|eseu ayj 03 auop aq 9]IS |BSEBU 9} W04 UoIjelsiuiwpe Snip |edQ "eISayjsaue [e20| pue pawJojiad suoljelsajiuew

p|nod jey3 aSewep JO uo13ed0| ay3 asueyd Aayl usym SIS0.IJ3U J1WaYIs! Julysno|s EYEIN |eJo jensnuou

3y3 JO 2Jeme aJom
PSMB3IAISIUI 3SOY3 4O 1SOIA|

Jayjoue o) wa|qosd suo Suipesy aq
Aew s19sn auled0)

[elj2Y3da ‘Uo13143S0d0SeA

JO $3129449 2130|0ISAd swes ay |

‘s1asnuou ueys siyjuoporiad

40 (982 03 TS'T :[eAI}UI
92UIPIUO0D %G6 ‘Hi'E 0l1ed
Sppo) adueyd uajeald p|oj-¢

Aj91ewixoidde ue pey siasn yoeu)

o3ewep
anss|] |ejeuopollad

suosliedwod

‘'sa|qeliea
3uipunojuod
Joj juawisnipe

%Iy <93el J91je
anbe|d pue ‘asn joyod|e AAeay siyljuopouad
/a1e49pow ‘Supjows ‘A gF pue aui1ed’0d

uljooyds ‘Az <a8e ypum
P93€e120SSe SeM SIHIUOPOLIDd
'S19SNUOU 2eJd UeY) W {2

32840 UDIMID(
uol3eId0SSe ay}
JO uoijesiysanu|

UOI3USAISIUI ON

pue |ensn yum
s34odau ased Ajuam|

asn
0228e(0] pue ‘xas
‘a3e J1oj payojew

‘siypuopotniad VD pue ‘ww gz dd ‘dog ‘siasnuou ‘pasodxa Janau

JO 92US14N220 Y}IM pajerdosse ‘|dA 1918343 pey suasn yoeu) dog sule20d yoeud 90T pue aued20d
SeM 9SN XI.4D pue ‘s1asn 3de.d ‘A|oA13Dadsal pue ‘“1yD ‘Ad pue siasn 3oeud 0] pasodxa
3uowe uay3iy Ajpuediyiudis sem ‘%t S PUB %8°0C Sem sJasn ‘sninajed [euap auled0d ¥oesd s[enpiAlpul 90T
3uipas|q |eAl3uld pue ‘anbe|d 32eJ4d pue S13snuou yoeld |eAi3uidesdns VEETVNETS] pajen|eAs jeyy

¢ T66T BUINA

3|qISIA ‘si31juopoLIad Jo 9dua4InddQ  Suowe si3ipuopoliad Jo adusjenaid ‘19N ‘IdA  SNJels [BJUOPOLIRd  APN3S [BUOI}DDS-SSOID  ( 9TOT IZZeluojuy

siajaweded |eduld uosiiedwod Apnis

UOIJUBAI}U|

S9)10N suoisnjpuo) sy)nsay usisaqg

SuoI}IpUOd |ejuopolIad pue ainsodxa aU[ed0d U9dMIS UoIFeDosSSY Z 37dV.L

QUARANTA ET AL.



72
—I—W] |BaA'%% Periodontology 2000

(Continued)

TABLE 2

Intervention
comparison

Notes

Conclusions

Results

Clinical parameters

Design

Study

Crack users had a

Although some crack users had

No significant difference was

Subgingival bacterial

Periodontal

Cross-sectional study

Casarin 2017%7

greater probability

higher (> 75th percentile) bacterial
counts for Aggregatibacter
actinomycetemcomitans,

found in the prevalence of

pathogens in samples

was conducted

of having the higher
for Aggregatibacter

total counts for each bacterial
species analyzed between

groups.

collected from

crack users and

nonusers

involving 74 crack

cocaine users

4 sites with the

actinomycetemcomitans,

Porphyromonas gingivalis, Prevotella
intermedia, and Fusobacterium

nucleatum, total counts did

greatest PDs and
analyzed using

RT PCR

and 81 nonusers
matched for

Porphyromonas gingivalis,

Prevotella intermedia, and

age, gender, and
tobacco use.

Fusobacterium nucleatum,

respectively.

not differ between crack users
and nonusers, leading to the

hypothesis that the higher

occurrence of periodontitis on
crack users may be related to

other nonbacterial factors.

QUARANTA ET AL.

Abbreviations: BoP, bleeding on probing; CAL, combined attachment loss; MBI, marginal bleeding index; PD, probing depth; RT-PCR, real-time polymerase chain reaction; VPI, visible plaque index.

cationic form in the axoplasm, where it can bind to the sodium-gated
channels, acting as a reversible anesthetic. Euphoria, hyperstimu-
lation, reduced fatigue, heightened mental clarity, and arousal are
the consequences of the blocking of presynaptic reuptake of sero-
tonine and norepinephrine as the levels of these neurotransmitters
increase.”’ These effects appear in <5minutes and the duration
of the stimulant effects usually last up to 30 minutes and can vary
depending on its route of administration. Other symptoms include
dizziness, blurred vision, light-headedness, tinnitus, disorientation,
paranoia, hallucinations, restlessness, aggressive behavior, delirium,
vomiting, tremors, shivering, insomnia, dilated pupils, hyperthermia,
hypertension, tachycardia, and an increased rate of respiration.®¢
With increasing doses of cocaine, these initial signs of central
nervous system excitation are rapidly followed by a generalized
state of central nervous system depression, a craving for sleep, and
frequently result in a decreased respiratory rate with periods of
apnea.’” Withdrawal from cocaine is typically not life threatening
and rarely requires medical intervention, although it can be quite
distressing.?® Alcohol and cocaine are commonly used together; be-
tween 50% and 90% of cocaine users also concurrently ingest etha-
nol during their binges. Cocaine users frequently report that the use
of ethanol and cocaine together prolongs the effect.® In this case,
the liver manufactures cocaethylen, which intensifies the euphoric

h.?? Cocaine's effects can

effects and raises the risk of sudden deat
increase the risk of cardiovascular damage related to the sympath-
omimetic effects of cocaine. It exhibits “slow” on-off kinetics at the
sodium channels. Ventricular arrhythmias and electrocardiogram
alterations can occur subsequently. Cocaine is also known to cause
vasoconstriction, which can result in hypertension, heart arrest, car-

diac ischemia, and end organ and/or tissue infarcts.®*”°

5.3 | Effects on overall oral health
Oral health is compromised in several ways by the snorting, smoking
or oral use of cocaine. Oral use of cocaine temporarily numbs the lips
and tongue and can cause gingival or mucosa erosions, dry mouth,
bruxism and/or dental erosions.2?717273

Several cases of palatal perforations have also been described in
the scientific literature. Most of the patients with cocaine-induced
palatal necrosis are female (72%), despite the fact that more men
use cocaine than women.®® Patients with a palatal perforation expe-
rience serious speech impairment. Speech becomes hypernasal and
articulation may decrease the effectiveness of their communication.
In addition, eating and drinking are difficult because of the oronasal

reflux of both solids and liquids.”>747%

Friedlander et al’?

analyzed the dental management of cocaine-
addicted subjects. They focused on the hard tissue damage and de-
scribed that cocaine users are affected by bruxism with involvement
of the temporomandibular joint and painful symptoms of the masti-
catory muscles.”!

In a review on oral health of cocaine effects, Brand et al”® de-

scribed a series of orofacial manifestations compatible with cluster
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headache. Cocaine triggering pain in the premolar zone of the max-
illa, followed by spread to the periorbital zone on the same side, has
also been reported.77

Also, the risks of cervical abrasions and caries were found to be
higher in cocaine users with a stronger brushing activity.”* A study
on rats demonstrated a nonfunctional masticatory activity and an
increased dental attrition rate.”” Parry et al’* reported similar ef-
fects on humans describing a mild attrition on canines, first premo-
lars, and upper incisors. The same authors found cervical caries of
incisors and canines in a young patient who rubbed cocaine on the
frontal gingivae.”® A reduction of pH has been observed in cocaine
powder users when the substance is dissolved in saliva. The con-
sequence of dissolving hydroxyapatite increases the risk of enamel
loss, which gave the tooth a glassy appearance.””® A decrease in
salivary pH has also been described in crack smokers and may be
responsible for the rapid tarnishing of gold crowns.®!

Some authors reported that the failure of bone graft caused by
the rubbing mode of consumption and the vasoconstrictive effect
of cocaine may have caused the graft exposure 3months after the
surgery.®? Other effects can be related to the joint medication use of
the addicted patients. Levodopa and lithium, which are often mixed
with cocaine, may alter taste perception, induce a red discoloration
of saliva, or induce involuntary facial movements.®3

Several authors assessed the effects of crack and cocaine on
oral mucosa. These studies revealed that crack cocaine smoke in-
creases the rate of cellular proliferation in cells of normal buccal
mucosa, inducing clastogenic effects. Higher degrees of keratiniza-
tion in the floor of the mouth were observed. Because illicit drug
use is normally associated with other risk factors identified for oral
cancer (eg, tobacco and alcohol), crack cocaine users should have
frequent preventive oral examinations to allow early diagnosis and

treatment. 648485

5.4 | Cocaine use and periodontal disease

Multiple studies reported the general impact of crack and cocaine on

periodontal conditions (Table 2).3%86.87.88:8990
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FIGURE 4 Cocaine-induced keratosis of the attached gingiva
resulting from repeated gingival rubbing of the illegal substance
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A recent study compared periodontal status between crack
cocaine users and nonusers and investigated the association be-
tween crack cocaine and periodontitis after adjustments for con-
founding variables. Prevalence of periodontitis was significantly
higher among users than controls, and crack cocaine use was as-
sociated with the occurrence of periodontitis after adjustments
for confounding variables.¢ This study was designed in a cross-
sectional fashion and was conducted with a convenience sample
of individuals exposed to crack cocaine, and a control group never
exposed to the drug. There were 212 participants (158 males and
54 females aged 13-46years; mean age: 25.4years). Inclusion cri-
teria were a diagnosis of chemical dependency on the drug, having
used the drug for at least 1 year, and absence of cognitive impair-
ment. Individuals who had never used crack cocaine were selected
for the control group and matched for sex, age, and smoking habit.
Use of psychoactive substances was determined using a closed-
answer questionnaire that has been tested and adapted to the
Brazilian population. All erupted teeth (except third molars) were
evaluated with six sites probing for the determination of probing
depth, clinical attachment level, and bleeding on probing. Visible
plaque index, marginal bleeding index, and supragingival dental cal-
culus (presence/absence) were determined at four sites per tooth.
Individuals exposed to crack cocaine had a greater prevalence
and severity of periodontitis as well as greater degrees of dental
plague and bleeding on probing. After adjustments for other vari-
ables, crack cocaine use remained significantly and positively as-
sociated with periodontitis. Crack users had greater visible plaque
index and bleeding on probing scores, number of sites with probing
depth 23 mm, and/or combined attachment loss 24 mm than crack
nonusers. Periodontitis was associated with age > 24 years, school-
ing <8years, smoking, moderate/heavy alcohol use, and plaque
rate241%. Crack users had an approximately three-fold greater
chance (odds ratio: 3.44; 95% confidence interval: 1.51-7.86) of
periodontitis than nonusers.

Contrasting results were obtained by Cury et al.8 Although this
study revealed a higher probing depth in crack/cocaine-dependent
men, destructive periodontal disease, clinical attachment level, and
bleeding on probing were not found to be associated with crack/co-
caine dependence. This cross-sectional study included 160 men con-
sisting of 120 nonusers of illicit drugs and 40 crack/cocaine-addicted
individuals, consecutively seen in the School of Dentistry, Federal
University of Bahia (Salvador, Bahia, Brazil). Addiction to both crack
and cocaine was the exposure, and destructive periodontal disease
was the outcome in their study. The route of cocaine administra-
tion was intranasal (snorting) and that of crack was oral (smoking).
Males aged older than 19 years of age in good general health, with
a minimum of six teeth, were included in this study. The exclusion
criteria were previous subgingival periodontal therapy, systemic
diseases that could affect the progression of periodontal disease
(eg, diabetes and immunological disorders), alcohol, and other illicit
drug dependence, long-term administration of anti-inflammatory
medication, need for antibiotic coverage for routine dental therapy,
and antibiotic therapy in the previous 6 months. Eventually, 40 out
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FIGURE 5 Clinical presentation of a patient with deep narrow
recession and bone dehiscence on the lower left central incisor
induced by cocaine use

FIGURE 6 Chemical traumatic lesion localized at the level of the
mucogingival junction in a crack user

of 120 exposed individuals that were invited to participate were
eligible and enrolled. All permanent, fully erupted teeth, excluding
the third molars, were probed at six points; combined attachment
loss and bleeding on probing were recorded. Mean probing depth
value was significantly greater in crack/cocaine-addicted indi-
viduals (2.84+0.76mm) compared with nonaddicted individuals
(2.55+0.73mm, P =.04). Although the probing depth was greater
in crack/cocaine-dependent individuals, destructive periodontal
disease was not associated with the use of crack and cocaine in this
population, but was associated with higher dental plaque index and
older age.

Recently, some authors quantified, through real-time PCR, the
presence and counts of Aggregatibacter actinomycetemcomitans,
Prevotella intermedia, Porphyromonas gingivalis, and Fusobacterium
nucleatum in crack users and nonusers.®” A cross-sectional study
was conducted involving 74 crack cocaine users and 81 nonusers
matched for age, gender, and tobacco use. Demographic and clin-
ical variables were analyzed. Subgingival bacterial samples were
collected from four sites with the greatest probing depths and

FIGURE 7 Chemical traumatic lesion of the lip caused by crack
use

analyzed using real-time PCR. No significant difference was found
in the prevalence of total counts for each bacterial species analyzed
between groups. However, crack users had a greater probability of
having higher counts for A. actinomycetemcomitans, P. gingivalis, P.
intermedia, and F. nucleatum. Because the total counts did not differ
between crack users and nonusers, the authors hypothesized that
the higher occurrence of periodontitis in crack users may be related
to other nonbacterial factors.

In aninteresting case series, it has been shown that cocaine users
have diverse manifestations of gingival and alveolar bone destruc-
tion; in particular, abnormal gingival conditions and acute necrotizing
ulcerative gingivitis-type lesions resulted from local application of
the illegal drug.®’ The gingival effects of cocaine are mostly related
to the practice of rubbing in users (Figure 4). The direct vasocon-
strictive effect of cocaine at the sites of application causes a white
slough, which can be easily removed, and that shows underlying
ulcerations and erythema. Painful and marginal gingival recessions
are reported by patients (Figure 5). Gingival recession can be ex-
acerbated by aggressive and overzealous brushing. Within 2weeks
to 18 months of reestablishment of correct oral hygiene procedures,
gingival lesions were reported to disappear spontaneously.”'92

Overall, the association between crack cocaine and periodontitis
can be explained by both systemic and local factors. The systemic
biologic mechanism seems to be the most plausible explanation as
the effect of exposure was maintained after adjustments for clinical
variables. In periodontitis, cytokines and growth factors produced
by cells in inflamed periodontal tissue can influence osteoclast dif-
ferentiation and function, providing a link between inflammation
and the process of bone destruction. The potential mechanisms may
involve the upregulation of pro-inflammatory and downregulation
of anti-inflammatory cytokines profile, which eventually favors the

periodontal bone loss clinically observed.”
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5.5 | Conclusions on the effect of cocaine/crack on
periodontal disease

The main clinical periodontal conditions observed in cocaine/crack
users are gingival lesions subjected to chemical trauma, owing to the
local applications of the substances, and are usually manifested as
recessions or necrotizing ulcerative gingivitis-type lesions (Tables 2
and 4; Figures 6 and 7).

6 | ILLEGAL SYNTHETIC AMPHETAMINE
DERIVATIVES AND PERIODONTAL
COMPLICATIONS

6.1 | Description of the drugs and their effects

Amphetamine is a central nervous system stimulant that can also be
used medically to treat attention deficit hyperactivity disorder, nar-
colepsy, and obesity in people who failed to lose weight with diets
or alternative treatments.”® Legally produced amphetamines, such
as methylphenidate and phenmetrazine, are sometimes diverted to
recreational use; illegally produced members of the amphetamine
class of drugs include dextroamphetamine, methcathinone, and
methamphetamine.”

3,4-Methylenedioxy-Methamphetamine is an illegal synthetic n-

> more commonly referred to as

methyl homologue of amphetamine,
“ecstasy” or XTC, patented in 1914 by the German pharmaceutical
company Merck.?® It is known by a variety of street names, including
Blue meth, Chicken feed, Cinnamon, Crink, Crystal meth, Desocsins,
Geep, Granulated orange, Hot ice, Ice, Kaksonjae, LA glass, Lemon
drop, Meth, OZs, Peanut butter, Sketch, Spoosh, Stove top, Super
ice, Tick tick, Trash, Wash, Working man's cocaine, Yellow barn, and
Yellow powder.97 It is currently the third most widely used illegal
drug: >40 million use amphetamine-based drugs each year world-
wide. Specifically, 3,4-Methylenedioxy-Methamphetamine causes a
massive synaptic release of serotonin (5-hydroxytryptamine) and, to

FIGURE 8 Clinical presentation of a patient (MDMA user) with
cheilitis related to poor nutrition. MDMA, 3,4-Methylenedioxy-
Methamphetamine
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a lesser extent, of dopamine and norepinephrine. Because 3,4-Meth
ylenedioxy-Methamphetamine also inhibits the reuptake transport-
ers of the synapse, there is an acute increase in the intrasynaptic
concentration of these neurotransmitters, followed by a period of
depletion.98 When an ecstasy tablet is orally ingested, its effect be-
gins after 20-60minutes and lasts for 4-6 hours, with a peak after
2 hours. The half-life of 3,4-Methylenedioxy-Methamphetamine
in plasma is 6-9 hours. About 80% of 3,4-Methylenedioxy-Metha
mphetamine is cleared metabolically in the liver, catalyzed by the
cytochrome P450 isoenzyme CYP2Dé. The remaining 20% of the
dose is excreted unaltered in urine,’” where it can still be detected
2 to 3days after use. Ecstasy is also excreted in other body fluids
such as tears, saliva, sweat, and breast milk.?%1%° 3,4-Methylenedio
xy-Methamphetamine is a class Il-controlled stimulant with limited
medical use and a high potential for use. This potent psychomotor
stimulant is synthesized in a single, straightforward process through
the reduction of ephedrine or pseudoepherine. The product is a
white, odorless, bitter crystalline powder that can be taken intrave-
nously, intranasally, orally, or smoked. Methamphetamine is alluring
because it is cheap, widely available, and produces many desirable
effects. Both amphetamine and 3,4-Methylenedioxy-Methampheta
mine are highly addictive and have a high potential for use; however,
3,4-Methylenedioxy-Methamphetamine's effects in the central ner-
vous system are longer lasting and the systemic effects are more
deleterious.’”

Ecstasy is normally sold as tablets, which have different colors,
shapes, and logos. Tablets sold as ecstasy contain varying amounts
of 3,4-Methylenedioxy-Methamphetamine (typically 30-150mg,
on average 77mg) or none at all.1®! These tablets may also contain
other substances, such as methylenedioxyethylamphetamine, meth-
ylenedioxyamphetamine, methamphetamine, ketamine, caffeine,
and/or salicylic acid, and they may contain additives used as fillers or
binders, and occasionally other psychoactive compounds.102 Ecstasy
is frequently used in combination with alcohol or other types of
drugs, which can result in unpredictable effects.”® It is very popular
with users because of its relatively low cost and its long “high” pe-
riod. This “high” period consists of enhanced well-being, increased
energy, heightened libido, and appetite suppression.103104

The pattern of drug use varies, ranging from infrequent use as
a socializing action termed “recreational use” to continuous chronic
use characteristic of drug addiction.'°> The addiction risk of ecstasy
seems to be limited. Animal studies, however, suggest that long-term
use of ecstasy is toxic to neurons.’®® Recent evidence suggests that
serotonin-neurotoxicity may also occur with repeated 3,4-Methyle
nedioxy-Methamphetamine use in humans, which explains the pro-

gressive memory deficits after prolonged consumption.mz108

6.2 | Medical manifestations and risks

Gantos et al*®? divided the medical general effects of methampheta-
mine use into two main groups: behavioral/psychological changes
and poor nutrition. The behavioral/physiologic effects of MA are
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FIGURE 9 Clinical presentation of a patient (MDMA user)
with generalized gingival recessions and abrasions. MDMA,
3,4-Methylenedioxy-Methamphetamine

FIGURE 10 Clinical presentation of “meth mouth” ina MDMA
user (right side). MDMA, 3,4-Methylenedioxy-Methamphetamine

well known and they are related to sympathomimetic manifesta-
tions, in turn caused by the stimulation of the nervous system via
the adrenal glands, which increases heart rate and tachypnea via
vasoconstriction and bronchodilation, fatal kidney disease, and hy-
perthermia.110 The short-term behavioral effects include intensified
emotions, euphoria, aggression, talkativeness, increased alertness,
insomnia, hyperactivity, decreased appetite, increased respiration
and hyperthermia, increased sensory perception, and sense of close-
ness to other people.?”® The long-term effects include psychological
(but not physical) addiction and dependence, sleeplessness, restless-
ness, hyperactivity, loss of appetite and weight, tremor, and repeti-
tive movements*'% paranoia is a long-term effect, which needs years
after quitting to be controlled, and it can be worsened by auditory
and visual hallucinations.”” Moreover, chronic methamphetamine
use increases aggression and impulsivity and impairs executive func-
tions, causing interpersonal difficulties and leading to a disorganized
Iifestyle.“o’112 Patients frequently fail to show up for appointments
and may be irritable, restless, or anxious during medical treatments.

FIGURE 11 Clinical presentation of “meth mouth” in a MDMA
user (left side). MDMA, 3,4-Methylenedioxy-Methamphetamine

The greatest adverse effect is its impact on cognition and learning,
caused by depletion of monoamines in the brain,**® and on mood
disturbances, which can last for months after cessation of the drug
intake™41%: major depressive disorder, psychosis, and concurrent
drug and alcohol-use disorders have been reported.()s’m"’117 There
is also an increased risk of mortality because of suicide and over-
dose'®®; indeed, mood disturbances may precipitate and delusions
(eg, formication, the sensation of insects creeping on the skin) may
contribute to homicidal or suicidal thoughts and actions.”®

Poor nutrition is related to skipping meals and appetite suppres-
sion to the point where users are often unhealthily thin and under-
nourished, with brittle bones, or anorexic and more vulnerable to
infections (Figure 8). Methamphetamines disrupt metabolic and
neuroendocrine regulation, leading to improper calorie consumption
and impaired nutrient processing. The users tend to “snack” and con-
sume huge amounts of sugar for a drug-induced need of high-calorie
carbonated beverages.119 Because low weight and eating disorders
may be of concern, encouraging and educating patients on proper
nutrition and helping them achieve a healthy body mass index is im-
portant. Indeed, detoxification programs commonly lead to weight
gain, as addicts turn to food instead of their drugs of choice.

A series of other systemic adverse effects have been described
and include cardiac arrhythmias, hyperthermia, increased heart
rate, hypertension, stroke, anxiety, nausea, tremor, serotonin
(5-hydroxytryptamine) syndrome, liver complications, dilated pupils,
seizures, coma and, in rare cases, death.'?° Mild doses are charac-
terized by hyperreflexia, hypertension, irritability, headaches, and
dizziness, while toxic doses may cause palpitations, hallucinations,
convulsions, and comas.'?! Neurotoxicity and neurodegeneration
are associated with long-term methamphetamine use. Sometimes,
body coordination may become difficult. The induced neuromuscu-
lar stimulation results in muscle rigidity and breakdown of muscle
fibers (rhabdomyolysis), which in turn may raise the body tempera-
ture. In combination with prolonged vigorous dancing in hot and
crowded clubs, this could lead to fulminant hyperthermia with body
temperatures as high as 44°C.2°722 Fulminant hyperthermia has a
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TABLE 3 Association between amphetamine use and periodontal conditions

Notes

Conclusions

Results

Clinical parameters

Intervention comparison

Design

Study

Pl, MGl according There was a statistically Patients taking The study was conducted on

The comparison was

Case-control cross-

Hasan and

children (age 6-14 y) in treatment
with amphetamines for ADHD.

Validity of the data for adult

significant association amphetamines

- a periodontal probe

based on: age; clinical
evaluation of gingival
enlargement; MGI; PI
according to Silness
and Loe (1964)143;

sectional study
evaluated 20

Ciancio

have an increased

risk of gingival
enlargement.

between the amphetamine

group and gingival

was used to

200431

measure the gingival
enlargement from

subjects taking

amphetamines users should be

assessed in depth.
Moreover, a double-blind approach

enlargement. In the

amphetamines

test group there was a
significant correlation

the cementoenamel

junction:

(Adderall) to treat
ADHD (test),

comparison of intra-

should be considered for further

studies.

between medication dosage
and the gingival index in

no enlargement

0
1
2
3

oral photographs to

and 20 healthy

mild (1 mm or less);
moderate (2-3mm);

visually evaluate gingival

enlargement.

subjects not taking
any medications

(control).

patients who had gingival
enlargement; moreover,

severe enlargement
(>3 mm).

gingival enlargement was
statistically significantly

associated with the gingival

index.

Abbreviations: ADHD, attention deficit hyperactivity disorder; MGI, modified gingival index; P, plaque index.
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poor prognosis, as it might lead to further rhabdomyolysis, acute
renal and liver failure, and disseminated intravascular coagula-
tion,10110711L122123 Therefore, it is important that individuals expe-
riencing the symptoms of ecstasy intoxication are cooled down as
soon as possible. The combination of hyperthermia and the warm
environment of dance clubs often results in an excessive water in-
take. However, ecstasy also stimulates the secretion of antidiuretic
hormone. This increased water intake with impaired renal excretion
will dilute body fluids, causing hyponatremia and cerebral edema
with insults and coma. Therefore, consumption of isotonic fluids
(such as sport drinks) instead of water is recommended, as isotonic
fluids will help to restore minerals and reduce the risk of developing

hyponatremia.'?*

6.3 | Effects on overall oral health

Amphetamines and methamphetamine have a variety of effects on
126

oral health. These include broken or missing teeth,'?> bruxism,
xerostomia or dry mouth,?” increased risk of dental erosion,’® tooth
surface Ioss,128 tooth—wear,96 and caries!1?129130 (Figure 9). 3,4-Me
thylenedioxy-Methamphetamine users often show severe xerosto-
mia from the use of antidepressant and antipsychotic medications.
In addition, patients taking amphetamines have an increased risk of

t,151 periodontitis, and mucosal ulceration.*®?

Ecstasy users have reported that jaw tension, trismus,*%? jaw

gingival enlargemen

pain, and tooth grinding were common side effects.’®® Some authors
observed that ecstasy users also reported a habit of biting their
cheeks, tongue, or lips during and after using drugs because of the
numbness of their mouth and reduced teeth sensitivity.** Oral mu-
tilation'* as well as lip paresthesia’®®> were reported. In literature,
it has recently been proposed that the diagnosis of “meth mouth”
should include the devastating dental and oral effects of metham-
phetamine use (Figures 10 and 11).1361%°

The average duration of action of methamphetamines is
8-12 hours.”* However, it can be found in the saliva up to 24-48 hours
after use.’*® Therefore, methamphetamine patients on “high” epi-
sodes should not be subjected to any dental treatment for at least

8hours or more after the last administration of drug.95

6.4 | lllegal synthetic amphetamine derivatives and
periodontal disease

There is very limited scientific evidence on the correlation of am-
phetamines/methamphetamines use with periodontal conditions
(Table 3). One retrospective study revealed that 94% of metham-
phetamine users had visible plaque on their teeth compared with
24% of nonusers; users were also more likely to have never brushed
their teeth.!'? The authors compared the retrospective dietary pat-
terns, oral hygiene behaviors, and current oral health status of meth-
amphetamine users and nonusers. Eighteen adults with a history
of the drug (methamphetamine) use and 18 age- and sex-matched
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control subjects (nonusers) completed retrospective questionnaires
concerning meal patterns, food group intakes, beverage habits, oral
hygiene behaviors, smoking behaviors, and drug use. Oral examina-
tions were performed to identify the number of remaining teeth,
the number of teeth with obvious decay, and the presence of vis-
ible plaque. Marginal dietary and oral hygiene behaviors associated
with methamphetamine use were likely to increase the caries risk.
Methamphetamine users, specifically those who obtained the drug
via injections, have a higher level of addiction than those who smoke
or inhale methamphetamine, and thus were less likely to practice
oral hygiene.??®

Methamphetamine users can also exhibit significant inflamma-
tion and destruction of the soft and hard tissues of the mouth.!#
In periodontitis, monocyte/macrophages stimulated by bacterial
lipopolysaccharide produce interleukin-13, resulting in bone and
soft tissue degradation. Our knowledge on the effects of 3,4-Meth
ylenedioxy-Methamphetamine on monocyte/macrophages and its
role in periodontitis is limited. However, in an in vitro study, 3,4-M
ethylenedioxy-Methamphetamine cytotoxicity and its impact on
lipopolysaccharide-stimulated interleukin-1B production in THP-1
human monocytes were evaluated. 3,4-Methylenedioxy-Metham
phetamine significantly reduced cell viability, assessed by the ac-
tivity of a mitochondrial enzyme, by 20%-40% after 24 hours, with
recovery taking longer periods. Generally, 3,4-Methylenedioxy-M
ethamphetamine was found to increase the lipopolysaccharide-
stimulated interleukin-1p levels. This study suggests that 3,4-Met
hylenedioxy-Methamphetamine potentiation of periodontopatho-
gens' lipopolysaccharide stimulation of interleukin-1f in mono-
cytes could contribute to periodontitis in 3,4-Methylenedioxy-M
ethamphetamine users, consistent with other studies suggesting
a role for increased interleukin-1B in the deleterious effects of 3,
4-Methylenedioxy-Methamphetamine. Therefore, methamphet-
amine might promote gingival inflammation and destruction via
increased monocyte/macrophage production of interleukin-1p in
the presence of bacterial lipopolysaccharide in plaque.**? Breivik
et al*?® demonstrated, in an animal model, that the 3,4-Methylen
edioxy-Methamphetamine treatment might increase the suscep-
tibility to periodontal disease in terms of enhanced bone loss and
periodontal fiber loss, because of disturbances in brain immune-
regulatory systems induced by the drug and alteration of the im-
mune response.

Hasan and Ciancio'®! evaluated the relationship between gingi-
val enlargement and amphetamine ingestion. Forty subjects were
included and divided into two groups. The first group consisted of
20 subjects not taking medications, which could promote gingival
enlargement (cyclosporine, sodium channel blockers), and taking
amphetamines. Patients with cardiovascular or hormonal disorders
were excluded from the study. Data about the time when the pa-
tient started taking the medication, how often the patient took the
medication per day, and the medication's dosage were collected.
Gingival and plaque indices were also measured to assess gingival
health in accordance with Silness and Lée.}*® A second group of 20
healthy subjects not taking any medications was used as a control
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group. Gingival enlargement was evaluated clinically and on intra-
oral photographs. The results demonstrated a relationship between
amphetamine usage and increased risk of gingival enlargement. A
stringent effort to minimize gingival inflammation should be insti-
tuted in dental and periodontal practice, and patients should be
monitored closely with more follow-up appointments than nonmed-
icated patients.

Henkel et al'** demonstrated the incorporation of illicit and
medicinal drugs into nonmineralized dental biofilm (plaque) (am-
phetamine,  3,4-Methylenedioxy-Methamphetamine,  cocaine,
benzoylecgonine, morphine, and codeine) in a postmortem human
model. Half of the drug findings in plague were not detected in fem-
oral blood. These results suggest that plaque offers a prolonged win-
dow of detection in comparison with blood and oral fluid, and is a
medium for drug retention.}** A case report regarding a young boy
with a 2-year history of substance use including cocaine, ecstasy,
speed, heroin, alcohol, and tobacco reported necrotizing gingivitis,
with erythema and ulceration of the gingiva adjacent to the upper
labial vestibule, which was the site of drug (more frequently cocaine
and amphetamines) applications. Even although necrosis induced by
the ischemic vasoconstricting action of cocaine has already been
demonstrated, 3,4-Methylenedioxy-Methamphetamine could also

play a crucial role in the induction of periodontal injuries.”®4°

6.5 | Oral mucosa

In an interview with 466 regular ecstasy users, 2.3% reported
that they got oral ulcers 24 hours later and 8.2% 24-48hours later.
These ulcers can manifest as mucosal fenestrations of the attached
gingival#; one case report that describes a diagnosis termed “ne-
crotising gingivitis related to the use of ecstasy” is available in the
literature.’®> Ahmed et al*®? reported a case of rapidly developed
(within 2 hours) and widespread edema (involving perioral, intra-oral,
and oropharyngeal spaces) after one ecstasy tablet ingestion. The
extensive edema involved both the upper and lower labial mucosa,
bilateral buccal mucosa, dorsum of the tongue, and the bilateral ton-
sillar regions. The appearance was grayish white without evidence
of ulceration or exudation. The patient was treated with corticos-
teroids, antibiotics, and chlorhexidine mouthwash. After 10days,
the mucosal reactions were able to be completely resolved.’®? The
literature also documents a case of extensive tissue loss (3 cm area)
from lower lip caused by involuntary chewing after 3,4-Methylene

34

dioxy-Methamphetamine consumption,'3* as well as ulcerations re-

sulting from cheek biting.147

6.6 | Conclusions on the effect of lllegal
synthetic amphetamine derivatives and periodontal
complications

According to a recent study by Hegazi et al,**8 overall, 7.8% of US
adults aged 230years had used 3,4-Methylenedioxy-Methamphe
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tamine. Although only very few studies discussed the periodontal
manifestations of amphetamine derivatives, it can be concluded that
long-term exposure to 3,4-Methylenedioxy-Methamphetamine may
increase one's susceptibility to periodontal disease by dysregulat-
ing the serotonergic and dopaminergic transport systems and thus
alter the reactivity of brain-controlled immunoregulatory systems.
Indeed, compared with controls, 3,4-Methylenedioxy-Methamph
etamine-treated rats developed significantly more periodontitis'2°
and patients taking amphetamines have an increased risk of gingi-
val enlargement, gingivitis,'** and unusual periodontal conditions.'%?
Therefore, more follow-up appointments and an effort to minimize
gingival inflammation, by establishing an appropriate oral hygiene
regimen, should be instituted in the treatment plan to minimize the
effects of illegal synthetic amphetamine derivatives on the peri-

odontium (Tables 3 and 4).

7 | CLINICAL MANAGEMENT OF ILLICIT
DRUG USERS

Historically, substance use disorders were treated almost exclusively
from a tertiary care perspective, as manifestations present clinically,
oftenamong only the most acutely and chronically ill. Contemporarily,
in response to the emergence of clinical research, an innovative
focus on evidence-based practices, and recommendations from
professional organizations and governmental agencies, an increased
emphasis has been placed on prevention, screening, and early inter-
ventions. With attention to this gradual clinical reorientation, primary
care clinicians (including physicians, physician assistants, and nursing
practitioners) are in a prime position to contribute and optimize the
improved health of patients, families, and communities.’?

Dental practitioners are at the center of a very complex, de-
manding profession that requires, as a minimum, significant skills in
dental and surgical procedures, knowledge of medical diagnosis, rec-
ognition of concurrent medical and psychiatric disorders, advanced
communication and interview skills and advanced knowledge in
pharmacology, pharmacotherapy, pain management, drug diversion,
and substance use disorder.}*® Therefore, as part of a comprehen-
sive dental treatment plan, both general and specialist dental prac-
titioners must be able to identify risk factors/indicators and consult
the patients' options of strategies to reduce or eliminate these risk
factors.'® It has been clearly demonstrated that the use and abuse
of illicit drugs are definite medical and dental risk factors. A multi-
disciplinary approach would be the most appropriate management
in caring for these patients and collaboration should be in alignment

across disciplines to enhance ultimate outcomes.

71 | Detection of illicit drug use and use

It has been suggested that Screening, Brief Intervention and Referral

for Treatment should be integrated into dental practice.r®1%?

Screening, Brief Intervention and Referral for Treatment is a

comprehensive, integrated public health approach for the delivery of
early intervention and treatment services to people with substance-
use disorders as well as those who are at risk of developing such
disorders. Primary care centers, office-based practices, and other
community settings provide opportunities for early intervention of
at-risk substance users before more serious consequences occur.
Screening, Brief Intervention and Referral for Treatment can be car-
ried out through'®?:

e Screening that quickly assesses the severity of substance use and
identifies the appropriate level of treatment.

e Brief intervention that focuses on increasing insight and aware-
ness regarding substance use and motivation towards behavioral
changes.

o Referral for treatment that provides those identified as needing

more extensive treatment access to specialty care.

7.2 | Screening

Quick screening questions can be included in the medical history that
is obtained from dental patients. Ideally, open-ended questions that
cannot be answered with a definite yes or no, are encouraged, espe-
cially at the initiation of the interview. The utilization of open-ended
questions prevents a patient from effectively shutting down the in-
terviewing process.153 The National Institute of Drug Use screening
tool is another interactive web-based tool that offers a single ques-
tion to identify patients with recent substance use.®! Alternatively,
the CAGE (Cut; Annoyed; Guilty; Eye Opener)-AlD questionnaire is
a screening tool that can be used for addiction assessment. Patients
are asked about their feelings and awareness of the need to cut
down drug use, checking their sense of guilt and acknowledgment/
needs for medication to help stop drug withdrawal.>* A positive
response to these quick questionnaires prompts a more detailed
screening and interview such as a drug use screening test. When the
dental practitioner suspects a patient uses illicit drugs, they should
express their concerns and offer initial counseling and referral for

treatment.

7.3 | Briefintervention (interviewing and
counseling)

The provider's ethical and moral obligations is to treat the dental
needs of the patient; because of the illustrated dental impact from
substance use, the clinician should also offer counseling to assist
the patient, as well as provide referrals for a variety of services if

d.}*® Itis important for the dental professionals to acknowl-

requeste
edge (in a non-judgmental manner) that a patient has disclosed
sensitive information about their life regarding the use of an illegal
substance. Patients should be made aware that all information pro-
vided and discussed will remain confidential and that any informa-

tion will only be shared with the patient's informed consent.*®
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Once the patient has disclosed the use of an illegal drug, dif-
ferent behavioral changes counseling techniques can be applied.
Motivational interviewing is considered one of the best method5155;
it is defined as a client-centered, “directive method for enhancing
intrinsic motivation to change by exploring and resolving ambiva-
lence”. It is short-term counseling to help explore and resolve a
patient's conflicts involving health decisions. This approach is re-
spectful to the individual patient's preferences, needs, and values,
and ensures that the patient's values guide all clinical decisions.**¢

Motivational interviewing is based on an assumption that knowl-
edge isinsufficient to bring about behavioral changes. Itis much more
likely to happen when the need to change is connected to something
the individual values. It consists of two phases. During phase one,
intrinsic motivation for change is enhanced, whereas in phase two,
commitment to change is strengthened‘156 The goal of motivational
interviewing is to strengthen the importance of change from the pa-
tient's perspective,'®” using four basic principles to enhance motiva-
tion: (a) expression of empathy, (b) development of discrepancy, (c)
rolling with resistance, and (d) the support of self-efficacy.**®

The tone of the motivational interviewing encounter should be
nonjudgmental, empathetic, and encouraging. As a counselor, the
clinician must establish a nonconfrontational and supportive climate
in which patients feel comfortable expressing both the positive and
negative aspects of their current behavior. It can be helpful to ask
the patient to help set the agenda for the encounter to ensure that
they are active and willing participants in the process. This may in-
clude deciding what behavior(s) to talk about (including drug use and
use) and what goals they have for the session (or the intervention in
general) to be achieved.!

74 | Referral to treatment

Patients identified as needing more help than brief interventions can
be referred for specialty treatment. In preparation for this eventual-
ity, primary care clinicians are encouraged to identify, establish, and
maintain collaborative relationships with clinicians and facilities that
specialize in the treatment of substance-use disorders. This approach
may include consulting with colleagues or contacting and visiting local
treatment centers.** A multidisciplinary approach aligns with the con-
cept of individualized patient medicine and the collaboration should
include colleagues working in rehabilitation facilities of substance use.

7.5 | Dental and periodontal management of illicit
drug users

Dentists should familiarize themselves with the signs and symp-
toms of illegal drug intoxication and develop an understanding of
the potential effects of these drugs on the patient's overall health.'*
Common signs include a change in the individuals' physical appear-
ance, behavior, personality, or attitude. Physical signs or symptoms

of substance use include unusual laziness, changes in appetite,
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unusual body odors, needle marks, or deterioration in the individu-
al's general appearance and cleanliness.**°

Usually, elective dental care can be carried out 24hours after
the use of a stimulant drug (cocaine, crack, amphetamine) or canna-
bis.!!! Dental management issues in addicts may include, but are not

limited to (Table 4):

e Acute anxiety, dysphonia, and paranoid thoughts.
e Behavioral problems.

e Poor compliance with treatment.

e Immune response defects.

e Liver damage.

e Malnourishment.

o Viral hepatitis, HIV, or other infections.

The periodontal management of the cocaine-addicted patient
has been comprehensively described by Yukna.®? The main aspect
that the author focused on was the anesthesiologic risk. Many co-
caine users may premedicate themselves before dental appoint-
ments to help relieve anxiety associated with the anticipated dental
therapy. Because the physiological effects of cocaine are sympath-
omimetic in nature, administration of peripheral vasoconstrictors
(that increase blood pressure and heart rate, and/or increased rate
but decreased depth of respiration), epinephrine-containing local
anesthetics or nitrous oxide analgesia may be contraindicated. Also,
risk may arise from the use of retraction cords impregnated with epi-
nephrine that may place an individual that has recently used cocaine
at an increased cardiovascular risk during dental treatment. The po-
tentiation of cardiovascular effects of epinephrine observed with
cocaine is also valid with other stimulants (methampthetamines) and
cannabis.

It can be concluded that most drug users show a higher toler-
ance to local anesthetics and conscious sedation may require greater
quantities of anesthetic agent to achieve pain-free dental treatment.®
However, the vasoconstrictor in the local anesthetic could place the
patient at an increased risk for myocardial infarction, hypertension,
cardiac dysrhythmias, and cerebrovascular accidents.”>1°81591¢0
Therefore, a local anesthetic without vasoconstrictor should be
used in such patients if local anesthetic is indicated.?>121:159.160
Furthermore, caution should be alerted for the administration of

nitrous oxide!*®

and a consultation with the patient's physician pre-
ceding analgesics prescription is recommended.

If it is confirmed the patient is indeed an ecstasy user, the dental
team should educate the patient (and family members in case of mi-
nors) about the effects of methamphetamine use on overall and oral
health. Because meth mouth is a condition with devastating effects
on oral conditions, thoughtful considerations about the patient's
dental management are necessary. The key to successful dental
treatment starts with the cessation of ecstasy.’®’ Dentists should
first comprehensively evaluate to what extent the patient can ac-
tively participate in the dental treatment. In general, the treatment
plans made specifically for addicted patients should be less elabo-
rated than those for nonaddicted patients.'®* All dental treatments
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should be postponed to after 24hours of the last drug usage.®®
Informed consent about the implication of methamphetamine use
in dental restorations should be obtained, in both verbal and written
matters.'6? Dry mouth and its consequences can be prevented and
treated with the use of topical fluorides, remineralization products,
and chlorhexidine applications. The use of salivary stimulants should
also be considered rather than saliva substitutes. Patients should be
advised to consume an adequate amount of water or artificially sug-
ared beverages instead of sugar-containing beverages or soft drinks
(sweet and carbonated sodas). Sugar-free gums can also be used to
promote salivation.'%®

Intravenous sedation with a benzodiazepine or general sedation
should be avoided. Pain control of patients “high” on ecstasy can be
accomplished with adequate postoperative doses of acetaminophen
or ibuprofen, because nonsteroidal anti-inflammatory medications

are not contraindicated.” 14

1,1%? some additional treat-

In the work carried out by Gantos et a
ment considerations were proposed, notably the multidisciplinary
approach. Destructive oral and psychological changes must be iden-
tified and controlled. A thorough risk assessment, caries control, and
preventative plan should be established before initiating prostho-
dontic treatment. Patient motivation, support, and a timely recall
schedule are integral for dental health longevity. When the patient is
emotionally stable and motivated to proceed with dental treatment,
the dental provider should complete a risk assessment, develop a
prevention plan, and arrest the active diseases. Scheduling dental
appointments for these patients should accommodate their special
characteristics. Because of their heightened anxiety, there is often
a need for shorter appointments with multiple breaks during the
dental appointments. Providing several reminders to ensure atten-
dance, being lenient in rescheduling, and requesting family members
to accompany could enhance attendance and provide some stress
relief for the patient. A regular reevaluation of the disease control
in combination with patient compliance should be the key to devel-
oping the final restorative treatment plan. Caries management is a
fundamental aspect of disease control, risk assessment, and progno-
sis of the dental treatment. Diet counseling would include avoiding
carbohydrate-rich foods and drinks, minimizing snacking between
meals, and incorporating xylitol use. In patients with several teeth
extracted resulting in different degrees of edentulism, fixed and/or
removable prostheses should be considered to improve esthetics
and function. Fixed dental prostheses present higher patient sat-
isfaction but are more expensive and require maintenance that is
more demanding. A full or partial removable dental prosthesis may
be a valid treatment option because it provides both esthetics and
function without a challenging management. Dental implant is a
helpful option, but it must be emphasized that a careful individual
evaluation precedes treatment.!6?

Pain, one of the most common reasons patients seek med-
ical care, is often undertreated. As for pain management in active
or recovering illicit drug users, it is challenging for several reasons.

Some of the challenges faced by practitioners include distinguishing

between those seeking pain relief and seeking drugs for the euphoric
effects; and identifying predictable neuroadaptations such as toler-
ance and physiologic dependence that can be misinterpreted as drug
seeking or relapse behavior.'*® Moreover, comorbid psychiatric and
medical illnesses can mask the effects of analgesics and complicate

.7 When individuals with a substance

effective pain managemen
use disorder of some type experience pain, they are less likely to
receive adequate pain management than individuals in the general
population.168 Nevertheless, pain control can be achieved if prac-
titioners follow basic principles such as those put forward by the
World Health Organization, a stepladder approach to pain manage-
ment. Acute pain, the most common presentation in dental settings,
is treated in a similar fashion for all patients regardless of addiction
history and non-steroideal anti-inflammatory drugs are usually the
preferred choice for pain control.**? However, follow-up is important
to prevent relapse and it is prudent for dental practitioners to consult
with the patient's physician prior to prescribing any analgesics and
caution must be exercised when administering nitrous oxide.!”® The
ultimate goal of chronic pain management (consider temporomandib-
ular disorders, orofacial pain) in addicted patients is the same as indi-
viduals without addictive disorders: to maximize functionality while
providing pain relief.!¢’ The restriction to only one practitioner of the
entire team of healthcare providers in providing all pain medication
prescriptions for an individual patient is important, to minimize use
potential. Prescribing around the clock, providing the minimum ef-
fective dose of opioids, being aware of tolerance potential, weaning
periodically to reassess pain control, and using nonpsychotropic pain
medications when possible, are strategies to manage substance use
patients. Practitioners should be reminded that while relapse in a re-
covering individual may occur despite appropriate use of opioids and
psychotropic medications required for effective pain management,
inadequate pain relief is also a significant risk factor for relapse.*”* In
addition, the risk of relapse is related to the quality of the patient's
individualized substance use recovery and support system.172 During
the period of pain management, active involvement in a recovery
support program should be initiated or intensified. In all circum-
stances, if methadone has been prescribed, it should be maintained

and not ceased, and taken into consideration during treatment.

8 | CONCLUSIONS

The dental treatment of subjects who use illegal substances is be-
coming more common in the daily clinical practice of periodontists
and other dental clinicians. It is essential to manage their addiction
properly in the comprehensive treatment when we encounter such
patients.

Regarding the impact of illegal substances use on periodontal
conditions, there is moderate evidence that regular long-term use of
cannabis is a risk factor for periodontal disease, manifesting as loss
of periodontal attachment, deep pockets, gingival recessions, and

gingival enlargements. Limited evidence also shows that the use of
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cocaine can cause a series of gingival conditions that mostly pres-
ents as chemical induced-traumatic lesions (application of cocaine
on the gingiva) or necrotizing ulcerative lesions. There is a scarcity of
data regarding the impact of other drug use on periodontal health.
Further studies and clinical observations are required to obtain
sound and definitive information.

The overall dental management for substance use patients may
be complex, and a systematic approach in health care entailing
screening, interviews, counseling, and potential referral can prevent
the practitioners' accidental negligence on important information in
relevance to providing care for substance users. Such information is
considered sensitive and difficult to be retrieved, hence caution in
enquiring must be stressed. Attention to fine details would prevent
malpractice, especially when medications are to be prescribed. The
potential risks and complications related to the interaction between
local esthetics and other dental products with illegal drugs have been
discussed and precautions in administration cannot be further em-
phasized. When necessary, dental treatment must be postponed for
the safety of both patients and clinicians. Careful assessment and
multidisciplinary management of illicit drug users can prevent unnec-
essary tragedy and optimize treatment outcomes. Restoring patients'
oral and general health plus their recovery in psychosocial well-being
should be the ultimate goals in treating this special group of patients.
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