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Abstract

Background: This manuscript explores the impact of recreational and medicinal drug abuse on oral health and its forensic
implications. Drug abuse, whether recreational or through prescribed medications, has adverse effects on oral tissues.
Materials: A comprehensive literature review covered various drug types, analyzing oral manifestations such as dental caries,
periodontal diseases, xerostomia, oral mucosal lesions, and dental attrition.

Results: Findings revealed severe oral health deterioration due to drug abuse, including tooth decay, gum tissue damage,
dry mouth, and oral ulcers. Forensic implications were highlighted, linking oral health findings to drug abuse history in
investigations.

Conclusion: Collaborative efforts among dental practitioners, forensic experts, and toxicologists are crucial for reliable oral
health assessments. Early identification of drugabuse cases can aid intervention and resolution of forensic cases. Understanding

the oral health consequences of drug abuse plays a critical role in providing valuable evidence in forensic investigations.
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Introduction

Drug recreational and medicinal abuse has become
a global concern with significant health and societal
implications. Recreational drug abuse refers to the non-
medical use of substances such as stimulants, hallucinogens,
opioids, and cannabis. On the other hand, medicinal
drug abuse involves the misuse or overuse of prescribed
medications, including opioids, benzodiazepines, and
antidepressants. Understanding the impact of drug abuse on
oral tissues is crucial due to its potential forensicimplications.

Oral Pathophysiology in Substance Abuse: A Systematic Analysis of Recreational and Medicinal Drug

Impact with Forensic Correlations

The oral cavity serves as a window to overall health, and oral
manifestations can provide valuable insights into forensic
investigations. According to studies [1,2], drug abuse has
been associated with an array of oral health effects, including
dental caries, periodontal diseases, xerostomia, oral mucosal
lesions, and bruxism. Investigating these oral health
consequences can aid in the identification of drug abuse
patterns and contribute to the forensic evaluation process
[3]- Therefore, comprehending the impact of recreational
and medicinal drug abuse on oral tissues is paramount for
dental professionals and forensic experts, enabling them to
recognize and interpret oral evidence in various investigative
contexts.
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Drugs Involved

Recreational drugs encompass a wide range of
substances thatare used for non-medical purposes, including
stimulants, hallucinogens, opioids, and cannabis. Stimulants,
such as amphetamines and cocaine, have been linked to oral
health consequences such as xerostomia, bruxism, and dental
erosion [4]. Hallucinogens, like LSD and psilocybin, can
lead to oral health issues such as bruxism and oral mucosal
lesions [5]. Opioids, including heroin and prescription
painkillers, have been associated with oral health problems
such as dental caries, periodontal diseases, and xerostomia
[6]. Cannabis use has been linked to xerostomia, increased
risk of periodontal diseases, and potential precancerous oral
lesions [7].

Medicinal drugs are also commonly abused, with opioids
and benzodiazepines being among the most frequently
misused. Opioid abuse, such as misuse of prescription
painkillers, can lead to oral health complications like dry
mouth, dental caries, and periodontal diseases [8]. Misuse
of benzodiazepines, such as diazepam and alprazolam, may
cause adverse effects on oral health, including xerostomia,
gingival overgrowth, and increased risk of dental caries [9].

Understanding the oral health consequences of different
drug types is essential for dental and forensic professionals.
It allows for comprehensive patient care, appropriate
treatment planning, and effective forensic evaluation in cases
of drug abuse.

Effects

Drug abuse can have profound effects on oral health,
leading to various dental and oral manifestations. Dental
cariesand tooth decay are commonly observed inindividuals
with drug abuse histories, particularly among those who
consume sugary substances, such as methamphetamine
users [10]. Periodontal diseases, including gingivitis and
periodontitis, are prevalent in drug abusers due to poor
oral hygiene and compromised immune responses [11].
Xerostomia, a condition characterized by dry mouth, is
a common consequence of drug abuse, as certain drugs
can decrease salivary flow [12]. Xerostomia can further
contribute to dental caries and gum tissue damage.
Additionally, drug abusers may experience oral mucosal
lesions and ulcerations, particularly in cases of stimulant
drug use [13]. Bruxism, or teeth grinding, is frequently
observed in drug abusers, which can lead to dental attrition
and damage to dental structures [14]. Moreover, individuals
who inject drugs may exhibit oral manifestations such as
abscesses and track marks, which can be essential forensic
indicators in cases of drug abuse [15].
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Methamphetamine abuse has been associated with a
characteristic oral condition known as “meth mouth.” This
condition is characterized by severe dental decay, enamel
erosion, and tooth loss. Methamphetamine use can lead to dry
mouth (xerostomia), which reduces saliva’s protective effect
on teeth, increasing the risk of dental caries. Additionally,
the drug’s acidic nature can cause enamel erosion, further
compromising dental health. The vasoconstrictive properties
of methamphetamine can lead to reduced blood flow to oral
tissues, resulting in mucosal ulcerations and delayed wound
healing. These combined effects significantly deteriorate oral
health among methamphetamine users [13,16,17].

Similarly, cocaine abuse can lead to various oral health
complications, including “cocaine-abuse perforation.”
Snorting cocaine can damage the nasal septum, and if
swallowed, the drug’s acidic nature can erode the stomach
lining, leading to gastrointestinal perforations. Cocaine
use can also cause bruxism (teeth grinding), leading to
tooth wear and fractures. Additionally, cocaine can induce
vasoconstriction, reducing blood flow to oral tissues and
increasing the risk of mucosal ulcerations [4,18,19].

Other oral conditions related to drug abuse include
xerostomia (dry mouth) due to the use of certain drugs [9],
gingival hyperplasia associated with anticonvulsant use [20],
oral candidiasis inimmunocompromised drugusers [21],and
necrotizing periodontal diseases in immunocompromised
individuals [9,22]. Dental caries can also be prevalent among
drug abusers, especially when combined with poor oral
hygiene and high sugar intake [15]. Drug abuse, particularly
in combination with tobacco and alcohol use, can also
increase the risk of oral cancer [23,24].

Understanding and recognizing these oral conditions
associated with drug abuse are vital for dental practitioners
to provide appropriate treatment and support to affected
individuals, as well as to aid in the identification and
intervention of drug abuse cases in forensic investigations
[8,14].

Dental Examination

Oral health examination has significant forensic
implications in cases involving drug abuse. Dental
professionals play a crucial role in the identification of
drug abuse through oral health examination. As Bush
[20] and Blanksma, et al. [25] demonstrated, various oral
manifestations, such as dental caries, periodontal diseases,
and oral mucosal lesions, can indicate drug abuse. Moreover,
documentation and collection of oral evidence during forensic
investigations are essential for building a comprehensive
case. Dental professionals can record and preserve valuable
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information, including photographs, radiographs, and dental
impressions, as documented by Cattaneo, et al. [26]. By
linking oral health findings to an individual’s drug abuse
history and patterns, forensic experts can gain insight into
the extent and nature of drug abuse [19]. Collaboration with
forensic experts and toxicologists is integral in forensic cases
to interpret oral health findings in conjunction with other
evidence, as discussed by Hasan, etal. [22] and Elsey [16]. The
integration of oral health examination and collaboration with
forensic specialists enhances the accuracy and effectiveness
of drug abuse identification in forensic contexts.

Diagnosis

Diagnostic techniques play a pivotal role in assessing the
oral health consequences of drug abuse and their forensic
implications. Imaging modalities, such as radiography and
cone-beam computed tomography (CBCT), are invaluable
tools for visualizing and evaluating oral tissue damage
caused by drug abuse [27]. These imaging techniques aid
in the identification of dental caries, periodontal diseases,
and other oral manifestations associated with drug abuse
[28]. Clinical examinations, including visual inspection and
palpation, are essential in assessing the overall oral health
status of individuals with a history of drug abuse [29].
Furthermore, diagnostic tests like saliva analysis can provide
valuable information about drug exposure and use [30].
In forensic cases, the incorporation of drug screening and
toxicology analysis is crucial for establishing a link between
oral health findings and drug abuse history [32]. Toxicology
analysis of oral tissues and fluids can provide concrete
evidence of drug presence, aiding forensic experts in reaching
accurate conclusions in drug-related investigations [33].

Case Studies

Case studies and examples provide valuable insights
into the oral health consequences of drug abuse and their
forensic implications. One such case study presented by
Subramanian, et al. [19] highlights the detrimental impact
of drug abuse on oral tissues, the circumstances involved
in such cases, and the importance of dental professionals
in recognizing and addressing such oral health issues. In
a similar study by Panpan Wang, et al. [31], emphasizes
the role of dental manifestations in indicating drug abuse
patterns and aiding in the forensic evaluation of drug-related
cases. Furthermore, a study by Grafton, et al. [23] illustrated
the forensic implications of oral health findings in the
treatment of a drug abuser. The patient admitted substance
abuse hours before the appointment leading to postponing
the appointment and refusing treatment in the next, due to
dependence and bias towards cannabis. These case studies
demonstrate the significance of oral health in identifying
drug abuse and its valuable role in forensic investigations.
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Future Research and Recommendations

Future research and recommendations are essential to
advance our understanding of the oral health consequences
of drug abuse and improve forensic evaluation in drug-related
cases. One area for further investigation is the long-term
impact of drug abuse on oral tissues. Persistent studies have
highlighted the acute oral manifestations of drug abuse, but
there is a need to explore the chronic effects and potentially
irreversible damage caused by drug use. Additionally,
research on the oral health implications of emerging
recreational drugs, such as synthetic cannabinoids and
novel stimulants, is warranted to stay ahead of evolving drug
trends [31]. Furthermore, there is a need for standardized
protocols and guidelines for dental professionals to assess
and document oral health findings related to drug abuse
[32]. Collaborative efforts between dental practitioners,
forensic experts, and toxicologists are crucial to enhance
the reliability and validity of oral health assessments in
forensic investigations. Implementation of advanced imaging
techniques, such as spectroscopy and molecular imaging,
may also offer promising avenues for non-invasive drug
detection in oral tissues [33]. By addressing these research
gaps and adopting improved forensic methodologies, we
can strengthen the role of oral health in identifying drug
abuse patterns and contributing to successful drug-related
investigations.

Conclusion

In conclusion, this article provides valuable insights into
the oral health consequences of recreational and medicinal
drug abuse and their significant forensic implications. The
reviewed literature demonstrates that drug abuse, whether
for recreational or medicinal purposes, can have detrimental
effects on oral tissues, including dental caries, periodontal
diseases, xerostomia, oral mucosal lesions, and dental
attrition. These oral manifestations can serve as crucial
indicators in forensic investigations, linking individuals to
drug abuse history and patterns. Understanding the impact
of drug abuse on oral health is of utmost importance for
dental professionals, forensic experts, and toxicologists to
effectively identify and document drug-related evidence.
Recognizing the specific oral health patterns associated with
different drug types, dental practitioners can play an essential
role in the early identification and intervention of drug
abuse cases. Furthermore, this knowledge can contribute
to the successful resolution of forensic cases involving drug
abuse. The integration of advanced diagnostic techniques
and collaborative efforts among dental, medical, and forensic
disciplines is necessary to strengthen the significance of oral
health assessments in drug-related investigations.
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