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Abstract

Objective: While there is a recent surge in the publications
describing the beneficial effects of cannabis in chronic pain
control and anti-seizure effects there is a dearth of reporting
on the potential side effects of marijuana particularly in the
oral cavity. Since the oral cavity is the main port of entry
of cannabis, the aim of this review paper is to inform and
educate importance to the dental professionals and public
about the negative effects of chronic cannabis use in the
oral cavity.

Literature search: Studies published in the English lan-
guage on PubMed, Web of Science, Wiley Library and
Springer reported from 1978to 2018 including human stud-
ies, animal studies, and case reports.

Results: The continuous use of cannabis was associated
with adverse effects on oral tissues such as increased xero-
stomia and caries incidence, periodontal and gingival prob-
lems, oral cancer and candidiasis. The compound 9-tetra-
hydrocannabinol was implicated with most of these adverse
effects.

Conclusion: The literature review has identified a wide
range of detrimental effects in the oral cavity when cannabis
is used chronically.
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Introduction

The use of cannabis is very common in the western
world and in the USA in particular®. The source of can-
nabis sativa (C. sativa) a plant from the cannabaceae
originally from Central and Eastern Asia. Marijuana is
the most common psychoactive medication utilized in
America and around the globe [1]. Current data shows
that roughly 147 million individuals (2.5%) on plan-
et earth utilize cannabis for various reasons [2]. The

predominance of marijuana abuse among the elderly
population in the USA (matured > 65) shows uprising,
and developing association is evident of complications
in oral cavity due to cannabis abuse [3]. In the current
scenario, cannabis use in on the rise with legalization in
a few states, and pending enactment in others. Ample
evidence has been reported in the literature supporting
the advantages of cannabinoids for an extensive variety
of medical conditions for pain and agony for specific dis-
eases, such as AIDS, glaucoma, and treatment of neuro-
logical ailments including epilepsy, however, concerns
have emerged with respect to the potential abuse and
additionally hazardous utilization of cannabinoids.

The fundamental driver of the antagonistic impacts
caused by 9-tetrahydrocannabinol (THC) a synthet-
ic compound found in cannabis [4]. The mechanism
through which this active component signal is through
cell-surface receptors specific to cannabinoid receptors
1 (CB1) in the cerebrum, lungs, liver, and kidneys and
cannabinoid receptors 2 (CB2) in the immunity system
and hematopoietic cells [5]. The cannabinoids contrarily
influence the immunity reaction and harm the host de-
fense against microbial infections [6].

Literature Search

The following search keywords were used: (Canna-
bis), (Cannabinoid), (Marijuana), (Hash oil), and its im-
pact on (Periodontal), (Gingival) tissues, (Dental caries),
(Xerostomia) and (Oral) or (Oropharyngeal cancer). The
search was done in August 2018 on PubMed, Web of
Science, Scopus, Wiley online library and Springer li-
brary and included human studies, experimental stud-
ies, and case reports written in English and published
from 1978 and 2018. No filters were applied amid the
search procedure and, subsequently, any published
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study qualified for incorporation in this paper.

Results

From 5638 query items, eighteen investigations
were qualified including five experimental studies, elev-
en case-control studies, two prospective cohort, and
5 case reports were added due to the limited number
of published eligible studies. The research revealed an
aggregate of 5638 publications in databases and dupli-
cated articles were removed. These investigations and
research papers demonstrated the chronic utilization
of cannabis lead to antagonistic impacts in the mouth,
for example, gingival and periodontal issues, oral can-
cer, xerostomia, dental caries, and candidiasis. All these
clinical studies and their finding are briefly incorporated
in Table 1.

Discussion

Since ages, the most traditional and common meth-
od of marijuana use is smoking of dried leaves of can-
nabis sativa. In recent times other methods are also
becoming quite popular for instance “vaping” which is
inhaling vaporized dried flowers or cannabis oil and “ed-

ibles” in which person takes cannabis as an ingredient
in edible products [7]. The other methods of marijuana
consumption are inhaling vaporized THC oil common-
ly called as “shatter” and “wax” with a process called
“dabbing” [8]. Medical cannabis is also well known for
its anti-nociceptive and antihyperalgesic effects in the
peripheral and central nervous system [9]. The port of
entry for all forms of cannabis which are volatile, ed-
ible, medicinal, non-medicinal is the oral cavity which
may be affected in an adverse way. The purpose of the
present review is to summarize the short term and long
term adverse effects of recreational marijuana on the
oral cavity. The limitation of this review is that based
on literature search we are not able to establish that
adverse effects of cannabis are most commonly related
to which form of cannabis as there is not much of litera-
ture available on the individual cannabis forms and their
adverse effects.

Impact on Periodontium

As reported by Lépez R, et al. cannabis smoking is a
hazard factor for the periodontal disease that is inde-
pendent of the use of tobacco [10]. Studies conducted

Table 1: Showing adverse effects with chronic use of cannabis in the oral cavity. Impacts with chronic use of cannabis in the oral

cavity.
Oral Clinical findings Authors & References
conditions
Oral cancer Oral papilloma, leukoplakia and erythroplakia, Darling and Arendorf [11]
cannabis stomatitis, HPV-positive oropharyngeal Aldington, et al. [23]
cancer. Feng, et al. [24]
Liang, et al. [29]
Tashkin, et al. [25]
Wau, et al. [26]
Gillison, et al. [28]
Flygare and Sander [30]
Periodontal Fiery red gingivitis, gingival leukoplakia, gingival Lopez and Baelum [10]
diseases inflammation, and alveolar bone loss. Darling and Arendorf [11]
Greater.probin_g depth_, Attachment loss, High risk of  Nogueira-Filho [15]
developing periodontitis. JA Shariff, KP Ahluwalia and PN Papapanou [17]
Severe periodontitis.
Gingival Blazing gingivitis, gingival overgrowth, Rugged Baddour, et al. [19]

enlargement | gingiva, Attachment loss.

Rawal, et al. [20]
Momen-Heravi and Kang [21]

Xerostomia Oral dryness, bad taste, loss of teeth.

Reduced parotid salivary flow.

Versteeg, et al. [2]

Kopach, et al. [34]

Darling and Arendorf [22]
Schulz-Katterbach, Imfeld and Imfeld [35]
Pikkarainen, et al. [36]

F Di Cugno, CJ Perec and AA Tocci [37]

Dental decay Higher DMF index or plaque score.

Darling and Arendorf [8]
Schulz-Katterbach [35]
Silverstein S [38]

Candidiasis Increased prevalence, higher risk with

nutrition.

immunosuppression, poor denture cleanliness and

Darling, Arendorf and Coldrey [39]
Warnakulasuriya [40]
Darling and Arendorf [22]
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by Darling MR, et al. [11,12] have demonstrated that
antagonistic impacts are not only limited to fiery red
gingivitis but also seen as gingival leukoplakia, gingival
hyperplasia, and alveolar bone loss [11,12]. In 1992,
Darling and Arendorf also stated that a greater plaque
index; and poorer gingival health is more prevalent in
cannabis users than in healthy controls [11]. The mech-
anism by which cannabinoids negatively affects the
periodontium is very well explained by Nakajima, et al.
[13] According to the author’s presence of CB1 and CB2
in periodontal tissue results in periodontitis with the
cannabinoids present in cannabis. This effect of canna-
binoids has further enhanced a surge in anandamide
which is an agonist of the cannabinoid receptor ob-
tained from arachidonic acid [13]. Thomson, et al. also
documented that cannabis smoking to be a major risk
factor for periodontal disease [14].

Nogueira-Filho also showed a similar type of behav-
ior of C. sativa in the cancellous bone around titanium
inserts of implants, in which harmful effects of C. Sativa
on the bone repair and healing was reported [15]. In an-
other experiment Nogueira-Filho, reported that canna-
bis smoke may affect alveolar bone by increasing bone
loss in the ligature-incited periodontitis demonstrated
in rodent [16].

In another study conducted by Shariff, et al. [17] on
1,938 subjects shows that recreational cannabis abuse
is associated with deep probing depths, more clinical
attachment loss and greater risk of having severe peri-
odontitis [17].

Interestingly, other researchers are of a contrary
point of view, Napimoga MH, et al. reported that canna-
binoids decrease bone resorption by restricting RANK/
RANKL and inflammation-inducing cytokines [18].

Gingival Enlargement

Many researchers such as Layman and Baddour, et
al. have documented the relationship between chron-
ic marijuana use and gingival overgrowth [19]. Rawal,
et al. also described similar findings of the rugged ap-
pearance of the gingiva, without attachment loss in
two individuals who were chronic marijuana users [20].
Momen-Heravi, et al. [21] published a case where an
individual with chronic cannabis abuse was associ-
ated with moderate to serious attachment loss and
peripheral gingival overgrowth, which was more ob-
vious in the anterior mandible [21].

Oral Mucosal Changes & Cancer

Various case-control studies have explored that can-
nabis can play a major role in causing oral malignancy.
It has been reported in the literature marijuana to be
related to dysplastic changes inside the epithelial cells
of the buccal mucosa. These changes resulted in the
increased presence of immature cells, high molecular
pleomorphism and increased mitotic division and vari-
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ations from the normal [11]. Smoking cannabis was
related to premalignant lesions in the oral cavity such
as leukoplakia and erythroplakia. Chronic smoking and
chewing may also result in abnormal oral epithelial
changes, namely “cannabis stomatitis”, which includes
buccal mucosal leukoedema along with hyperkeratosis.
“Cannabis stomatitis” was reported as the constant ag-
gravation of the epithelial cells in the oral cavity result-
ing in leukoplakia, which may advance to neoplasia [11].

Marijuana smoking is additionally known to be
involved in oral papilloma lesions. The association of
papillomavirus and marijuana smoke can be identified
as a suppressed immune system; however, the human
papillomavirus may also be considered independently a
risk factor for oral cancer development [22].

There are conflicting reports on the effects of can-
nabis on oral cancers. Some investigators have demon-
strated that marijuana users are at higher risk for oral
cancer [23,24]. Carcinogen also knew to get deposited
with smoking marijuana in the upper respiratory tract
and the mouth may increase the risks of carcinoma
[25,26]. Smoking marijuana was also reported as a risk
factor for tongue carcinoma in a published article by Al-
madori G, et al. [27].

In 2008, another case-control study demonstrated
that using cannabis, was firmly connected with the
higher chances of HPV-positive oropharyngeal malig-
nancy [28]. Marks, et al. [29] published nine case-con-
trol studies from the USA and South America. They
examined the relationship between use of marijuana
and tumors of the oral cavity, pharynx, and tongue.
Cannabis users were at higher risk of development
of oropharynx cancer (adjusted odds ratio [a OR]:
1.24; 95% confidence interval [Cl]: 1.06, 1.47) and a
decreased chances of malignant growth in tongue (an
OR: 0.47; 95% Cl: 0.29, 0.75) [29]. While marijuana
smoke is known to have 50% more carcinogens such
as benzopyrene, nitrosamines, and aromatic hydro-
carbons in comparison to tobacco smoke [29].

However, few reports have a demonstrated oppo-
site effects with cannabis use such as anti-cancer im-
pact influencing the cell life, ceasing uncontrolled cell
development, favoring programmed cell death, vascu-
lar regeneration, and cell relocation [30]. Similar results
were shown by another report published by Liang C, et
al. in which they proposed that moderate cannabis use
can have a defensive impact [31]. In 2004, in a case-con-
trolled study analyzed the hazard factors for oral dis-
ease, found no huge hazard for oral malignant growth
[32]. de Carvalho, et al. [33] conducted a systemic review
with meta-investigation of nine case-control, to show
occurrence head and neck cancer in patients who use
the cannabis for their entire life. They found that about
12.6% of cases and 14.3% of controls were marijuana
users. However, this investigation found that there is no
concrete evidence of association among chronic mari-
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juana users and oral cancer development [33], rather
this study demonstrated an anti-cancer effect on cell cy-
cle, restraining unregulated cell development [33].

Xerostomia

Cannabis is a medication with para-sympatholytic
properties and consequently can result in xerostomia.
It has been accounted that constant dry mouth, loss
of teeth and the absence of saliva may interfere with
speech, mastication, and quality of life. Studies demon-
strated that the prevalence of dry mouth after canna-
bis use unquestionably higher in contrast with cigarette
smoking controls [2]. This substance is also known to
inhibit the release of different neurotransmitters in-
cluding acetylcholine both centrally and peripherally
[34]. A study led by Darling, et al. demonstrated that xe-
rostomia was experienced by 69.6% of its users subse-
guent to marijuana smoking, contrasted with 18.6% of
the tobacco smoking controls. Additionally, the impacts
of xerostomia started right after the marijuana use and
the span of the impacts was variable between users
[24]. Analysts also mentioned in a study that cannabis
abusers generally encounter xerostomia from 1-6 hours
after the consumption of marijuana [35]. Oral dryness
and halitosis have likewise been recorded with mari-
juana use by Pikkarainen, et al. [36]. In another study
conducted on 198 individuals by Di Cugono, also proved
similar results that cannabis did reduce parotid salivary
flow. The results did reveal that the pH of the individ-
uals who used marijuana was 6.90, on the other hand,
the pH of the controls was 7.51 [37].

Dental Caries

Cannabis abusers were reported to have poorer
oral status compared to the control group with higher
decayed, missing and filled (DMF) teeth scores, high-
er plaque scores, and effected gingival health accord-
ing to the study done by Rawal, et al. [11]. A group of
206 high-cannabis-users subjects was chosen (82% of
the subjects had used cannabis for approximately 1000
days), the control group had a considerably lower num-
ber of DMF-S scores, plaque scores [38]. Darling, and
Arendorf [11] demonstrated a higher DMF score, a high
plague Index, and poorer gingival health in cannabis us-
ers than in nonusers [11]. An examination directed by
Schulz-Katterbach assessed the impact of marijuana use
and the odds of the inception of dental caries. The stan-
dard cannabis users had visited dental practitioners less
frequently and had a higher plaque index. In addition,
the buffering capacity of salivation was reported to be
decreased in cannabis smokers [35].

Candidiasis

Darling, et al. [39] demonstrated that there was
an increased prevalence of Candida among cannabis
users Darling [39]. Warnakulasuriya also reported that
cannabis abusers showed a higher predominance of
Candida albicans when contrasted with tobacco smok-
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ers, because of both an immediate impact of the canna-
binoids and behavior issues [40]. Darling, et al. detailed
that high predominance of Candida albicans in chronic
cannabis users might be related with suppressed local
immune response, poor denture cleanliness, and nutri-
tion [22] and aromatic hydrocarbons in cannabis, which
acts as an energy source for some Candida infection
[39].

Summary

The increasing prevalence of cannabis users in the
world demands the attention of oral health care pro-
viders of the diverse adverse effects of cannabis abuse.
We performed a systemic review of published data
about the harmful effect of cannabis on oral tissues to
increase the awareness of the patients and oral health
care providers.
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