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Abstract: Background: Oral potentially malignant disorders (OPMDs) are a group of chronic oral
mucosal diseases associated with an increased risk of malignant transformation. Multiple studies have
investigated the prevalence of these conditions in multiple regions; however, there are limited data
about the prevalence of OPMDs in the Kingdom of Saudi Arabia (KSA). This paper aims to review the
prevalence of OPMDs in the KSA, to ensure better understanding of the population risk and propose
a more standardised approach to the diagnosis and management of this group across the KSA. In
addition, this review will discuss the prevalence of oral cancer in the KSA, considering independent
risk factors for oral cancer development. Methods: Electronic databases including PubMed, Medline,
Medscape, ScienceDirect, StatPearls, BMC Oral Health and the Cochrane Library were searched with
the keywords “Oral Potentially Malignant Disorders”; “Saudi Arabia”; and “Oral Cancer”. Identified
articles were reviewed independently by 2 reviewers against defined inclusion and exclusion criteria.
Results: 16 studies were included in this review. The prevalence of OPMDs in KSA varies significantly
depending on age, gender, social habits, background disease and dental status. Conclusions: This
review highlights the need for up-to-date data on the prevalence, distribution, and characteristics
of OPMDs in KSA. The diverse prevalence rates and distinct characteristics of various OPMDs
emphasise the necessity for targeted preventive measures. As the data on OPMDs in KSA remains
limited, future research efforts should prioritise the establishment of comprehensive epidemiological
studies to inform effective public health interventions in this region.

Keywords: oral potentially malignant disorders (OPMDs); oral pre-malignant disorders; oral
malignancy; Kingdom of Saudi Arabia; squamous cell carcinoma; leukoplakia; erythroplakia; lichen
planus; oral lichenoid lesions; oral submucous fibrosis

1. Introduction

The term oral potentially malignant disorder (OPMD) encompasses several chronic
oromucosal conditions associated with a risk of transformation to oral squamous cell carci-
noma (OSCC) [1]. This group of disorders includes leukoplakia, erythroplakia, oral lichen
planus and oral lichenoid lesions, and oral submucous fibrosis [1]. The diagnosis of these
disorders can have profound implications on the overall health of those affected with an
impact on the quality of life of both patients and their families [2,3]. The early diagnosis of
these lesions is therefore essential to enable patient education, appropriate clinical monitor-
ing, and risk reduction with respect to malignant transformation [4]. The epidemiology
of OPMDs remains poorly explored in numerous global regions [2,3,5,6], including the
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Kingdom of Saudi Arabia (KSA), where standardised methods are lacking and compre-
hensive, up-to-date data on the prevalence, distribution, and characteristics of OPMDs
among different subpopulations are scant [3,6]. This paucity of evidence poses a challenge
to the development of effective prevention and intervention strategies for OPMDs in the
KSA [6,7]. The prevalence of OPMDs globally varies significantly between populations,
and therefore, population-based data may aid in the understanding of this variation.

The global epidemiology of OPMDs is complex and variable, as the prevalence, dis-
tribution, and characteristics of these disorders differ widely among different regions,
populations, and subgroups, depending on the local risk factors, diagnostic methods, and
surveillance systems [8]. Some of the most common risk factors for OPMDs are tobacco
use, alcohol consumption, betel quid and areca nut chewing, and human papillomavirus
infection, which may act synergistically or independently to induce genetic and epigenetic
alterations in the oral mucosa, leading to dysplasia and malignancy [9,10]. The prevalence
of OPMDs globally ranges from 0.02% to 25.9%, with higher rates reported in South and
Southeast Asia, where the habit of betel quid and areca nut chewing is prevalent [11,12].
The malignant transformation rate of OPMDs is estimated to be between 0.13% and 36.4%,
depending on the type, duration, and severity of the lesion as well as the presence of
dysplasia on histopathological examination [13-15].

The oral health status of the population in the KSA is generally poor, with high
prevalence of dental caries, periodontal diseases, and oral cancer [6,7]. However, the
epidemiology of OPMDs in the KSA remains largely unknown, as there is a lack of stan-
dardised and comprehensive data on the prevalence, distribution, and characteristics of
these disorders among different subpopulations, such as age groups, genders, regions, and
socioeconomic statuses. This gap in knowledge hinders the development and implementa-
tion of effective prevention and intervention strategies for OPMDs in the KSA as well as the
evaluation of their outcomes, and therefore, there is an urgent need for population-based
studies to explore the epidemiology of OPMDs in the KSA, using reliable and valid diag-
nostic methods, and to identify the associated risk factors, clinical features, and molecular
markers of these disorders. Such studies will provide valuable information for the planning
and delivery of optimal oral health care services for the population in the KSA, as well
as for the prevention and management of OPMDs and OSCC. The aim of this article is
to conduct a comprehensive review of the existing literature, focusing specifically on the
diagnosis of OPMDs and oral cancer and the prevalence of these disorders in the KSA.

2. Methodology

Searches were conducted on electronic databases such as PubMed, Medline, Medscape,
ScienceDirect, StatPearls, BMC Oral Health, and the Cochrane Library with the Keywords
“Oral Potentially Malignant disorders”; “Saudi Arabia”; and “Oral Cancer” (RA and SA).
The initial search was then expanded by examining the reference sections of the articles
found electronically. Additionally, a search was performed of the latest issues of prominent
Oral Medicine journals (International Oral Health journal, Saudi medical journal, Journal
of Oral and Maxillofacial Surgery, Medicine, and Pathology, The Saudi dental journal,
Journal of Dentistry and Oral Biology, and Journal of oral pathology & medicine) to
account for any publications not yet available in the electronic databases. After all that,
potentially relevant articles were gathered, and a meticulous review of the article titles
and abstracts was conducted. Before extracting data, reviewer calibration took place by
instructing reviewers to extract information from the designated articles and assessing the
similarity and consistency of the extracted data. During this step, two reviewers (RA and
SA) independently evaluated the initial list of potentially relevant articles based on two
specific eligibility criteria: 1. the study must have assessed prevalence data related to any
oral potentially malignant disorders in any region of the KSA, and 2. the study must have
presented original research findings that were meaningfully interpretable and published in
English-language articles before and up to October 2023.



J. Clin. Med. 2024, 13, 1376 30f13

3. Results

From the 180 articles initially selected, 164 studies were excluded following the re-
moval of duplicates and the application of inclusion and exclusion criteria (Figure 1). A
total number of 16 studies were included in this review [2,3,5-7,16-26].

Records identified through databases
n=51
Total records identified through databases Additional records identified through
n=51 manual searching

Google scholarn=3

References from included studies n = 51
Related articles in PubMed and Google
Scholarn=71

l

Records after duplicates removed
n=173
A
Titles/abstracts screened Records excluded
n=173 — n =107
Full text articles assessed for Full text articles excluded

eligibility — n=59
n=66

Full text articles included in
review
n=16

Figure 1. PRISMA flow diagram.

The prevalence of OPMDs in the KSA was found to vary significantly depending on
factors such as age, gender, social habits, systemic diseases, and dental status. Al-Attas
(2014) [27] reported a greater prevalence of OPMDs among HIV-infected patients (16%)
than in healthy controls (2%). Furthermore, the frequency of OPMDs exhibited disparities
related to the geographical and contextual characteristics of the study (Table 1).

Table 1 summarises the findings of various studies on the prevalence of three types
of oral lesions in Saudi Arabia: leukoplakia, lichen planus, and oral submucous fibrosis.
Several factors contribute to the variation in the prevalence of leukoplakia, such as sample
size, method, definition, and risk factors. The prevalence of lichen planus is influenced
by the type, stage, and clinical form of the lesion as well as the diagnostic criteria and
technique. The prevalence of oral submucous fibrosis is low due to the uncommon practice
of betel quid chewing and tobacco use in Saudi Arabia and the likelihood of underdiagnosis
and underreporting of the condition.
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Table 1. The prevalence of OPMDs in the published papers in the KSA.
Oral Lesion Prevalence (%) Author, Year
0.85% Ali et al., 2013 [19]
3.17% Al Jabab et al., 2015 [3]
Leukoplakia 1.9% Mani, 1985 [23]
2.3% Al-Attas et al., 2014 [2]
2.8% Alanazi Y et al., 2016 [17]
0.35% Al-mobeeriek and Aldosari, 2009 [5]
6% Al Jabab et al., 2015 [3]
11.08% Al Wayli et al., 2016 [26]
4.4% Alhindi et al., 2019 [6]
Lichen planus 1.5% Saleh et al., 2017 [24]
3.36% Alblowi and Binmadi, 2018 [18]
0.6% Mani, 1985 [23]
0.4% Al-Attas et al., 2014 [2]
71% Alanazi et al., 2017 [17]
0.5% Al-Attas et al., 2014 [2]
Oral submucous fibrosis 0.08% Alhindi et al., 2019 [6]
Erythroplakia 0.2% Al-Attas et al., 2014 [2]

4. Leukoplakia

Leukoplakia describes white patches or plaques on the oral mucosa that cannot be
characterised as any other definable lesion and that have a potential for malignant transfor-
mation. The prevalence of leukoplakia varies from 1.5% to 2.6% worldwide [28]; however,
in the KSA, the reported prevalence ranges from 2.6 to 11.4% [2,3,19,23]. Leukoplakia
is more prevalent in patients aged 60 years or older, and most published data globally
report a male predilection [29], although in data from Riyadh city, oral leukoplakia was
more commonly seen in women [30]. Leukoplakia can be classified as homogenous or
non-homogenous based on the clinical appearance [31]. Homogenous leukoplakia presents
as a white, well-defined plaque with a smooth or leathery surface [31]. Non-homogeneous
leukoplakia presents as a white plaque with an irregular or nodular surface, sometimes
mixed with red areas, termed erythroleukoplakia [1,31]. Leukoplakia can affect any site
of the oral mucosa, but the floor of the mouth and the lateral borders of the tongue are
considered high-risk sites for malignant transformation [32]. The treatment of leukoplakia
involves surgical excision or laser ablation, but these modalities do not completely elimi-
nate the risk of malignant transformation [33]. The risk of malignant transformation for
leukoplakia in the KSA is not reported.

5. Oral Lichen Planus

Oral lichen planus (OLP) is a common chronic inflammatory condition that affects
the oral mucosa in various patterns, ranging from the asymptomatic reticular type to
the symptomatic erosive type [1]. The aetiology of OLP is not fully understood, but it is
considered to be a cell-mediated immune response with possible genetic and environmen-
tal factors influencing development [34]. OLP is a potentially malignant disorder with
transformation rates documented between 0.44 to 1.4% [35,36]. Salem has identified a 1.7%
transformation rate of oral lichen planus when studying 4277 Saudi patients, from Gizan,
Saudi Arabia [37]. Similar findings have been identified by Bandyopadhyay et al., who
have identified 1,4% when studying retrospective patients from Bhubaneswar, Odisha [38].
As well as the mouth, lichen planus can also involve other mucocutaneous sites, such as
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the genitals, oesophagus, rectum, skin, scalp, and nails [39]. The prevalence of OLP varies
from 0.5% to 2% worldwide [34]. In the KSA, the reported prevalence ranges from 0.35% to
11.08% according to different studies [2,3,5,6,17,23,24,26]. OLP is more prevalent in women
than men and is seen with a higher frequency in patients older than 40 years at the time
of diagnosis [40]. OLP can affect any oromucosal surface, but the most common sites are
the buccal mucosae, lateral surfaces of the tongue, and the gingivae, where desquamative
gingivitis may be seen [41,42]. The treatment of OLP is mainly aimed at controlling the
symptoms and preventing complications [34]. First-line therapy is usually topical corticos-
teroids, and second-line therapy includes topical immunomodulators such as cyclosporine,
tacrolimus, and retinoids [40,43].

6. Oral Lichenoid Lesions

Oral lichenoid lesions (OLLs) have a similar clinical and histopathological appearance
to oral lichen planus (OLP) with a known antigenic trigger. OLL may develop as hypersen-
sitivity reactions to medications or materials, such as antihypertensives, NSAIDs, penicillin,
amalgam, and/or gold [43]. No data exist on the prevalence of OLL in the KSA.

7. Graft-versus-Host Disease

Graft-versus-host disease (GvHD) occurs in patients post-haemopoetic stem cell trans-
plant, and oral lichenoid lesions may be encountered as part of the mucocutaneous pre-
sentation of GvHD. The incidence of GvHD ranges between 15% and 50%, and the risk
increases with the age of the transplant recipient [44]. In the KSA, Aboalela et al. reported
oral GvHD in 30.6% of patients, identifying weight loss was more prevalent among oral
GvHD, and oral mucositis was linked to significant weight loss [45]. Patients with OLL
associated with GvHD undergo similar treatment as for OLP, but often require closer moni-
toring due to both the potentially malignant nature of OLL in combination with the risk of
secondary malignancies arising as a complication of GvHD [46].

8. Oral Submucous Fibrosis

Oral submucous fibrosis (OSMF) is a chronic disorder, which can affect the oral
mucosa, pharynx, and the upper two-thirds of the oesophagus [1]. The main aetiological
factor is areca nut chewing [47]. Al-Attas et al. (2014) [2] reported a similar trigger
in the Jeddah population, Saudi Arabia. The malignant transformation risk of OSMF
has been reported to range from 1.2% to 23% [48,49]. The most common intraoral sites
of OSMF are the lips, buccal mucosa, retromolar area, and/or soft palate [50-53]. The
prevalence of OSMF is around 2-5%, with a higher incidence in individuals less than
20 years old [54]. In the KSA, OSMF accounts for 0.08-0.5% of the reported oral lesions [2,6].
The initial signs of OSMF are erythematous lesions, followed by mucosal pallor [55]. The
most characteristic clinical feature is the presence of fibrotic bands beneath the atrophic
epithelium [55]. The diagnosis of OSMF is based on the history of areca nut chewing,
clinical manifestations, and histopathological findings [55]. The diagnostic criteria include
at least one of the following: palpable fibrous bands, mucosal texture that feels tough and
leathery, and blanching of mucosa along with histopathologic features consistent with
OSMEF: atrophic epithelium with loss of rete ridges and juxta-epithelial hyalinisation of
lamina propria [49,55]. The management of OSMF begins with cessation of the chewing
habit. In advanced stages, various therapeutic modalities have been attempted, such as
topical and systemic corticosteroids, hyaluronic acid, interferon-y, supplementation of
vitamins and nutrients, repeated dilatation with physical devices, and surgery [56,57].

9. Erythroplakia

Oral erythroplakia is a red lesion of the oral mucosa that cannot be characterised as
any other definable lesion [1]. It is less common than leukoplakia, with a prevalence of
0.02% to 0.1% in adults [58]. The reported global mean prevalence of oral erythroplakia
has been reported as 0.11% (ranging from 0.01 to 0.21%). Malignant transformation rates



J. Clin. Med. 2024, 13, 1376

6 of 13

of erythroplakia are high, ranging from 14% to 85% [59,60]. In the KSA, the reported
prevalence is higher than the global prevalence at 0.2% [2]. The diagnostic process is the
same as for leukoplakia. Unlike leukoplakia, which can be closely monitored for years
as an alternative to surgical treatment, biopsy and surgical excision is the recommended
approach for managing erythroplakia given its higher risk of malignant transformation [61].

10. Risk Factors for Oral Cancer: Social and Cultural Habits in Saudi Arabia

Smokeless tobacco (ST) is unburned tobacco, which is powdered and placed in the
buccal or labial vestibules [62]. Its use has been associated with adverse effects on oral
and dental health, including tooth discoloration, tooth loss, gingival and periodontal
disease, mucosal changes, pre- and potentially malignant lesions, and oral squamous cell
carcinoma [2]. In the southwestern regions of the KSA, including the Jazan province,
Shammabh is a frequently used form of ST [61]. Khat is another form of ST used frequently
by Yemeni immigrants in the KSA [22,24]. Khat is a stimulant plant that is also chewed
or brewed as tea. Both of these plants are widely used in Yemen and some parts of
Saudi Arabia, especially in the Jazan region, which borders Yemen [61]. Shammah use is
associated with an increased risk of oral potentially malignant disorders (OPMDs) and
oral cancer [61]. Shammah can cause chronic inflammation, DNA damage, and oxidative
stress in the oral mucosa, which may lead to malignant transformation [61]. Khat use may
also have some carcinogenic effects, as it contains substances that can interfere with cell
cycle regulation and apoptosis [63]. Therefore, it is possible that the high prevalence of
Shammah and Kat use among Yemeni immigrants and residents of the Jazan region may
account for the higher incidence of OPMDs and oral cancers in these regions.

A strong relationship between ST and oral mucosal change has been reported in
several studies in the KSA [2,24,62,64]. Tandon et al. (1995) [65] found a positive history
of Shammah use in 98.7% of patients presenting with oral mucosal changes, with lesions
seen across various oromucosal sites including the tongue, floor of mouth, lower lip, labial
vestibule, cheek, buccal vestibule, alveolar mucosa, and gingival mucosa. The prevalence
of leukoplakia in the Jazan region ranged from 11.4% to 68%, with 99% of patients in
this study reporting regular Shammah use. Also demonstrated in this study was a strong
association between the site of ST placement and the location of the oral lesion [66].

Smoking is considered socially acceptable in the KSA, unlike alcohol consumption and
drugs where both are prohibited as well. Smoking is a well-documented and understood
risk factor for the development of oral premalignant diseases and oral cancers. Overall,
12.1% to 15.3% of Saudis reported that they currently smoke tobacco. This prevalence was
23.7-28.9% among males and 1.5-2% among females [67]. In fact, the most common form
of tobacco usage in the KSA is cigarette smoking, reporting 65.6%, followed by shisha with
38.1%. OPMDs lesions associated with smoking habits account for 10.5% [2].

Alcohol is known to be a risk factor for oral cancer, particularly when consumption
of alcohol is in combination with smoking. In the KSA, there are inadequate data relating
to alcohol consumption, but reported cases suggested a percentage between 10.6 and
16.10 of the population. This low percentage could be due to alcohol manufacturing, sale,
consumption, and possession are known to be illegal based on the law and regulations of
the country [68,69].

11. Other Risk Factors for Oral Cancer

Human papilloma virus (HPV) commonly causes benign oral squamous papillomas
but high-risk strains have also been demonstrated in dysplastic lesions and is a separate risk
factor for oropharyngeal cancer [70]. In the US, HPV is the leading cause of oropharyngeal
carcinoma and accounted for 70% of all cases [71]. HPV-related oropharyngeal cancers in
the KSA are reported as 0.06 in 100,000 male patients and 0.05 in 100,000 female patients,
respectively [72].
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12. Oral Cancer in Saudi Arabia

Oral potentially malignant disorders (OPMDs) are lesions with a risk of malignant
transformation. For all OPMDs described above, this risk is specifically associated with the
development of oral squamous cell carcinoma (SCC), which is the most common oral ma-
lignancy worldwide [73]. Although not arising from OPMDs, other oral malignancies have
been reported in the literature in the KSA including salivary gland malignancies—adenoid
cystic carcinoma, mucoepidermoid carcinoma—lymphoma, melanoma, sarcoma, and
metastatic tumours from other sites [22,24,74]. The incidence of oral malignancies as
reported in the literature from the KSA ranged from 0.5 to 1.8 per 100,000 population in dif-
ferent studies [6,17-19,21-24] (Table 2). The most frequently encountered oral malignancy
in the KSA was SCC, in keeping with the global data (reference). The mortality rate of oral
malignancies reported in Saudi residents ranged from 0.2 to 0.8 per 100,000 population in
different studies [16,22-24,74]. Regional variation in oral cancer incidence was evident, as
Jazan had the highest age-standardised rate and Hail had the lowest. Oral cancer incidence
increased with age [72].

Table 2. Types and anatomical distribution of oral malignancies according to the region to which the
patient belongs.

Author Year

Number of

Patients Type of Tumour Location

Region/City

Mani [23] 1985

Riyadh 674 Squamous cell carcinoma Tongue

Alietal. [19] 2013

Hodgkin’s lymphoma
Non-Hodgkin’s lymphomas
Papillary carcinoma of thyroid gland
Squamous cell carcinoma
Eastern province 3150 Basal cell carcinoma
Undifferentiated carcinoma
Adenoid cystic carcinoma
Mucoepidermoid carcinoma
Cutaneous melanoma

Head and neck
region

Idris et al. [22] 2016

Squamous cell carcinoma
Verrucous carcinoma Tongue
Oral precancer/epithelial dysplasia Floor of mouth
Ameloblastic carcinoma Bucco-alveolar
Salivary gland malignancy mucosa
Sarcoma

Jazan 714

Saleh et al. [24] 2017

Squamous cell carcinoma
Verrucous carcinoma
Mucoepidermoid carcinoma
Adenoid cystic carcinoma
adenocarcinoma

Jazan 714 Ameloblastic carcinoma
Small round cell sarcoma
Alveolar soft part sarcoma
Ewing’s sarcoma
Undifferentiated tumour
Metastatic tumour

Tongue
Floor of mouth
Bucco-alveolar

mucosa

Bello and

Qannam [21] 2022

Squamous cell carcinoma
Non-Hodgkin lymphoma

Rhabdomyosarcoma

Malignant fibrous histiocytoma
Riyadh 624 Melanoma
Verrucous carcinoma
Malignant peripheral nerve sheath
tumour
Kaposi sarcoma

Gingiva
Alveolar ridge
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As well as the variability dependent on the malignancy type, incidence and mortality
also varied according to the age, gender, smoking status, and patient past medical history.
Idris et al. (2016) [22] found that the incidence of oral malignancy was higher among older
patients (>60 years) than younger patients (<40 years) and among males than females. Mani
(1985) [23] found that the mortality of oral malignancy was higher among HIV-infected
patients than healthy controls. Al-Mohaya et al. (2009) [16] found that the incidence of
oral malignancy was higher among renal transplant patients than healthy controls. Saudi
studies found a higher incidence of oral malignancy in smokers and smokeless tobacco
users [2,66].

As regards to regional variation, Idris et al. (2016) [22] found that the incidence of
oral malignancy was higher in the Jazan province than in other regions of Saudi Arabia.
Mani (1985) reported higher mortality associated with oral malignancy in Riyadh city than
in other cities in Saudi Arabia [23]. Al Wayli et al. (2016) found that the incidence of oral
malignancy was higher in female patients visiting a tertiary dental health centre in the
Riyadh region than among female patients visiting a primary health care centre in the
Riyadh region [26]. However, a referral bias should be considered as the Riyadh region
is home to the King Faisal Specialist Hospital & Research Centre, the primary centre for
the treatment of oral cancer in the KSA, with remaining treatment taking place across
secondary hospitals—military, university, and ministry of health centres.

13. Discussion

Oral potentially malignant disorders represent an important and significant health
problem and are therefore a widely researched area. High quality data exist relating to the
prevalence, diagnostic techniques, and management of OPMDs for numerous geograph-
ical regions [10,75,76], but equivalent evidence relating to OPMDs in the KSA is lacking.
The lack of such data poses a huge challenge to the development of effective prevention
and intervention strategies for patients with OPMDs in the region. Without a clear un-
derstanding of the prevalence rates of these disorders in the KSA, targeted health care
policies cannot be implemented, and resources cannot be appropriately allocated to those
geographical regions which are most in need. Early diagnosis of OPMDs not only enables
patient education and intervention but is also implemented in risk reduction as regards to
the malignant transformation of these lesions [4]. Screening programmes have been shown
to be an effective tool for early identification of OPMDs and oral malignancies [77], but can
only be put into place with the backing of clear epidemiological data.

In our review article, we focus on peer-reviewed articles to ensure scientific rigor.
ensuring the information identified has undergone rigorous evaluation by external re-
viewers, providing reliable information enhancing the article’s credibility and ensuring
methodological soundness [78]. Authors have searched a posteriori relevant websites in-
cluding the World Health Organisation, Saudi Health Council, and Global Cancer Registry;
however, the data provided focused on cancer with no obvious data or studies focusing
on oral potentially malignant disorders, which would comply with our inclusion criteria.
The prevalence of OPMDs is influenced by a variety of factors such as age, gender, social
habits, and systemic disease, and regional data suggest a significant variance in the preva-
lence of OPMDs globally, with the highest prevalence reported in Asia [79]. Social and
cultural habits are frequently implicated in this geographical prevalence variation, with the
high prevalence of OPMDs in Asia likely related to areca nut chewing. In Saudi Arabia,
Shammah is a commonly used as a smokeless tobacco preparation that comprises tobacco,
lime, ash, black petter, oils, and flavourings. It is held in the mouth and has been linked to
the development of oral cancer as well as oral premalignant lesions [80]. When considering
the prevention of potentially malignant and malignant disorders in the KSA, it is essential
to understand the cultural and social habits of the population and the implication these
habits may have on the development of such lesions, in order to better educate both the
public and health care professionals about this risk. Various oral habits, such as Khat and
Shammah chewing among Yemenis, Toombak dipping among Sudanese, and cigarette
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and shisha smoking among Egyptians, are prevalent among non-Saudi nationals resid-
ing in Saudi Arabia [79,81]. These habits may increase the likelihood of OPMD and oral
cancer development.

The approximate risk of progression to malignancy is specific to the exact diagnosis;
for example, oral submucous fibrosis has a reported transformation rate as high as 23% [82],
whereas the risk associated with lichen planus is much lower, reported as up to 2.28% [83].
This clearly necessitates different approaches when it comes to intervention and monitoring
of these lesions and an agreed standardised approach to management based on national
data may reduce regional health inequalities.

A recent work suggests that other lesions such as vulvar lichen sclerosus may indi-
rectly, but significantly, increase the risk of oropharyngeal tumours [84]. Perhaps most
importantly, the lack of evidence on OPMDs in the KSA impedes international comparison
and collaboration. Robust epidemiological data contribute not only to national health
policies but also facilitate collaboration with global health organisations, research institu-
tions, and improve understanding of best practices both in diagnosis and management of
these lesions. The global variation in the prevalence of OPMDs emphasises the need for a
collaborative, international effort to address these disorders comprehensively [85].

In conclusion, this review underscores the need for standardised methods and up-to-
date data on the prevalence, distribution, and characteristics of OPMDs in the KSA. The
diverse prevalence rates and distinct characteristics of various OPMDs emphasise the ne-
cessity for targeted preventive measures. As the data on OPMDs in the KSA remain limited,
future research efforts should prioritise the establishment of comprehensive epidemiologi-
cal studies to inform effective public health interventions. This review contributes to the
existing knowledge base, urging stakeholders to address the gaps in research and work
collaboratively towards enhancing the understanding and management of oral potentially
malignant disorders in the KSA.

14. Recommendations

Based on this extensive review of the existing literature relating to OPMDs in the KSA,
we make the following recommendations to healthcare professionals in the KSA involved in
the management of patients with oral potentially malignant disorders to improve outcomes
in this group.

1. A thorough clinical examination, including extra-oral head and neck examination and
intra-oral soft tissue examination, should be carried out by all primary care dentists
when seeing any patient.

2. Patients with known oral potentially malignant disorders should be followed up lon-
gitudinally with clinical photographs to aid accurate documentation and monitoring.

3. Alist of high-risk clinical features and social factors associated with oral potentially
malignant disorders and oral malignancy should be established specific to the popula-
tion of the KSA.

Author Contributions: All authors contributed to the development of the study protocol, literature
search, review process, and data extraction. R.A. (Rawia Alghamdi) and S.A. analysed /summarised
the data, and K.A. and A.A. wrote the manuscript. R.A. (Rui Albuquerque) and M.H. reviewed and
edited the manuscript. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflicts of interest.



J. Clin. Med. 2024, 13, 1376 10 0f 13

References

1. Warnakulasuriya, S.; Johnson, N.W.; Van der Waal, I. Nomenclature and Classification of Potentially Malignant Disorders of the
Oral Mucosa. J. oral Pathol. Med. 2007, 36, 575-580. [CrossRef]

2. Al-Attas, S.A,; Ibrahim, S.S.; Amer, H.A.; Darwish, Z.E.S.; Hassan, M.H. Prevalence of Potentially Malignant Oral Mucosal
Lesions among Tobacco Users in Jeddah, Saudi Arabia. Asian Pacific |. Cancer Prev. 2014, 15, 757-762. [CrossRef] [PubMed]

3. AlJabab, M.A_; Aljbab, A.A; Patil, S.R. Evaluation of Oral Changes Among Tobacco Users of Aljouf Province, Saudi Arabia.
J. Clin. Diagn. Res. 2015, 9, ZC58-ZC61.

4. Walsh, T.; Warnakulasuriya, S.; Lingen, M.W.,; Kerr, A.R.; Ogden, G.R.; Glenny, A.-M.; Macey, R. Clinical Assessment for the
Detection of Oral Cavity Cancer and Potentially Malignant Disorders in Apparently Healthy Adults. Cochrane Database Syst. Rev.
2021, 12, CD010173.

5. Al-Mobeeriek, A.; AlDosari, A.M. Prevalence of Oral Lesions among Saudi Dental Patients. Ann. Saudi Med. 2009, 29, 365-368.
[CrossRef]

6. Alhindi, N.; Sindi, A.; Binmadi, N.; Elias, W. A Retrospective Study of Oral and Maxillofacial Pathology Lesions Diagnosed at the
Faculty of Dentistry, King Abdulaziz University. Clin. Cosmet. Investig. Dent. 2019, 11, 45-52. [CrossRef] [PubMed]

7. Mubarak, S.; Hmud, A.; Chandrasekharan, S.; Ali, A. Prevalence of Denture-Related Oral Lesions among Patients Attending
College of Dentistry, University of Dammam: A Clinico-Pathological Study. |. Int. Soc. Prev. Community Dent. 2015, 5, 506.
[PubMed]

8. Warnakulasuriya, S. Potentially Malignant Disorders of the Oral Cavity. In Textbook of Oral Cancer; Warnakulasuriya, S., Greenspan,
J., Eds.; Textbooks in Contemporary Dentistry; Springer: Cham, Switzerland, 2020; pp. 141-158.

9.  Lorini, L.; Bescds Atin, C.; Thavaraj, S.; Miiller-Richter, U.; Alberola Ferranti, M.; Pamias Romero, J.; Saez Barba, M.; de Pablo
Garcia-Cuenca, A.; Brafia Garcia, I.; Bossi, P. Overview of Oral Potentially Malignant Disorders: From Risk Factors to Specific
Therapies. Cancers 2021, 13, 3696. [CrossRef]

10. Mello, EW.; Miguel, A.E.P,; Dutra, K.L.; Porporatti, A.L.; Warnakulasuriya, S.; Guerra, E.N.S.; Rivero, E.R.C. Prevalence of Oral
Potentially Malignant Disorders: A Systematic Review and Meta-analysis. J. Oral Pathol. Med. 2018, 47, 633-640. [CrossRef]

11. Manthapuri, S.; Sanjeevareddygari, S. Prevalence of Potentially Malignant Disorders: An Institutional Study. Int. |. Appl. Dent.
Sci. 2018, 4, 101-103.

12.  Sivakumar, T.T.; Sam, N.; Joseph, A.P. Prevalence of Oral Potentially Malignant Disorders and Oral Malignant Lesions: A
Population-Based Study in a Municipal Town of Southern Kerala. J. Oral Maxillofac. Pathol. 2018, 22, 413-414. [CrossRef]

13.  Ho, P-S,; Chen, P.-L.; Warnakulasuriya, S.; Shieh, T.-Y.; Chen, Y.-K.; Huang, I.-Y. Malignant Transformation of Oral Potentially
Malignant Disorders in Males: A Retrospective Cohort Study. BMC Cancer 2009, 9, 260. [CrossRef]

14. Tocca, O.; Sollecito, T.P.; Alawi, F.; Weinstein, G.S.; Newman, ].G.; De Virgilio, A.; Di Maio, P,; Spriano, G.; Pardifias Lopez, S.;
Shanti, R.M. Potentially Malignant Disorders of the Oral Cavity and Oral Dysplasia: A Systematic Review and Meta-analysis of
Malignant Transformation Rate by Subtype. Head Neck 2020, 42, 539-555. [CrossRef]

15. Wang, Y.-Y,; Tail, Y.-H.; Wang, W.-C.; Chen, C.-Y.; Kao, Y.-H.; Chen, Y.-K; Chen, C.-H. Malignant Transformation in 5071 Southern
Taiwanese Patients with Potentially Malignant Oral Mucosal Disorders. BMC Oral. Health 2014, 14, 99. [CrossRef]

16. Al-Mohaya, M.A.; Darwazeh, A.M.G,; Bin-Salih, S.; Al-Khudair, W. Oral Lesions in Saudi Renal Transplant Patients. Saudi J.
Kidney Dis. Transpl. 2009, 20, 20-29.

17.  Alanazi, YM.; Alrwuili, M.R.; Latif, K.; Alenzi, N.A.; Alenzi, B.A.; Aljabab, M.A. A 5-Years Retrospective Study Of Oral
Pathological Lesions in 425 Saudi Patients. Pakistan Oral Dent. |. 2016, 36, 45.

18.  Alblowi, J.; Binmadi, N. Histopathologic Analysis of Gingival Lesions: A 20-Year Retrospective Study at One Academic Dental
Center. J. Clin. Exp. Dent. 2018, 10, e561. [CrossRef] [PubMed]

19. Ali, A.A,; Suresh, C.S.; Al-Tamimi, D.; Al-Nazr, M.; Atassi, R.A.; Al-Rayes, I.; Gameel, M.O. A Survey of Oral and Maxillofacial
Biopsies in the Eastern Province of Saudi Arabia: A 10 Years’ Retrospective Study. J. Oral Maxillofac. Surgery, Med. Pathol. 2013, 25,
393-398. [CrossRef]

20. Basha, S.; Mohamed, R.N.; Al-Thomali, Y.; Al Shamrani, A.S. The Prevalence of Oral Cancer in Saudi Arabia—A Systematic Review.
Ann. Med. Heal. Sci. Res. 2019, 9, 553-557.

21. Bello, I.O.; Qannam, A. Gingival and Alveolar Ridge Overgrowths: A Histopathological Evaluation from Saudi Arabia. Saudi
Dent. J. 2022, 34, 509-515. [CrossRef] [PubMed]

22. Idris, A.M.; Vani, N.V,; Saleh, S.; Tubaigy, F.; Alharbi, F; Sharwani, A.; Tadrus, N.; Warnakulasuriya, S. Relative Frequency of Oral
Malignancies and Oral Precancer in the Biopsy Service of Jazan Province, 2009-2014. Asian Pacific ]. Cancer Prev. 2016, 17, 519-525.
[CrossRef]

23.  Mani, N.J. Preliminary Report on Prevalence of Oral Cancer and Precancerous Lesions among Dental Patients in Saudi Arabia.
Community Dent. Oral Epidemiol. 1985, 13, 247-248. [CrossRef]

24. Saleh, S.M.; Idris, AM.; Vani, N.V,; Tubaigy, FM.; Alharbi, FA.; Sharwani, A.A.; Mikhail, N.T.; Warnakulasuriya, S. Retrospective
Analysis of Biopsied Oral and Maxillofacial Lesions in South-Western Saudi Arabia. Saudi Med. |. 2017, 38, 405-412. [CrossRef]
[PubMed]

25. Vani, N.V,; Idris, A.M,; Saleh, S.M.; Tubaigy, FM.; Alharbi, F.A.; Sharwani, A.A.; Tadrus, N.; Warnakulasuriya, S. Retrospective

Analysis of Benign Orofacial Tumors at a Tertiary Referral Center in Saudi Arabia. |. Investig. Clin. Dent. 2017, 8, e12254.
[CrossRef] [PubMed]


https://doi.org/10.1111/j.1600-0714.2007.00582.x
https://doi.org/10.7314/APJCP.2014.15.2.757
https://www.ncbi.nlm.nih.gov/pubmed/24568491
https://doi.org/10.4103/0256-4947.55166
https://doi.org/10.2147/CCIDE.S190092
https://www.ncbi.nlm.nih.gov/pubmed/30881140
https://www.ncbi.nlm.nih.gov/pubmed/26759806
https://doi.org/10.3390/cancers13153696
https://doi.org/10.1111/jop.12726
https://doi.org/10.4103/jomfp.JOMFP_202_17
https://doi.org/10.1186/1471-2407-9-260
https://doi.org/10.1002/hed.26006
https://doi.org/10.1186/1472-6831-14-99
https://doi.org/10.4317/jced.54766
https://www.ncbi.nlm.nih.gov/pubmed/29930774
https://doi.org/10.1016/j.ajoms.2012.12.003
https://doi.org/10.1016/j.sdentj.2022.05.005
https://www.ncbi.nlm.nih.gov/pubmed/36092522
https://doi.org/10.7314/APJCP.2016.17.2.519
https://doi.org/10.1111/j.1600-0528.1985.tb01915.x
https://doi.org/10.15537/smj.2017.4.18760
https://www.ncbi.nlm.nih.gov/pubmed/28397948
https://doi.org/10.1111/jicd.12254
https://www.ncbi.nlm.nih.gov/pubmed/28052640

J. Clin. Med. 2024, 13, 1376 110f13

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

Al Wayli, H.; Rashed, B.; Kumar, A.; Rastogi, S. The Prevalence of Oral Mucosal Lesions among Saudi Females Visiting a Tertiary
Dental Health Center in Riyadh Region, Saudi Arabia. J. Int. Oral. Heal. 2016, 8, 675-678.

Al-Attas, S.A. Prevalence of Oral and Peri-Oral Lesions among a Group of Saudi HIV-Infected Patients. Saudi Med. ]. 2014, 35,
1113-1119. [PubMed]

Petti, S. Pooled Estimate of World Leukoplakia Prevalence: A Systematic Review. Oral Oncol. 2003, 39, 770-780. [CrossRef]
[PubMed]

Zhang, C.; Li, B.; Zeng, X.; Hu, X.; Hua, H. The Global Prevalence of Oral Leukoplakia: A Systematic Review and Meta-Analysis
from 1996 to 2022. BMC Oral. Health 2023, 23, 645. [CrossRef]

Aloriny, T.S.; Algahtani, T.A. A Morphological Characteristics of Oral Leukoplakia in Riyadh Region KSA. J. Popul. Ther. Clin.
Pharmacol. 2023, 30, 170-175.

Chen, M.; Li, C; Yang, Y.; Cheng, L.; Wu, H. A Morphological Classification for Vocal Fold Leukoplakia. Braz. ]. Otorhinolaryngol.
2019, 85, 588-596. [CrossRef]

Mohammed, E; Fairozekhan, A.T. Oral Leukoplakia; StatPearls Publishing: Treasure Island, FL, USA, 2024.

Lodi, G.; Franchini, R.; Warnakulasuriya, S.; Varoni, E.M.; Sardella, A.; Kerr, A.R.; Carrassi, A.; MacDonald, L.C.; Worthington,
H.V. Interventions for Treating Oral Leukoplakia to Prevent Oral Cancer. Cochrane Database Syst. Rev. 2016, 2016. [CrossRef]
[PubMed]

Gupta, S.; Jawanda, M. Oral Lichen Planus: An Update on Etiology, Pathogenesis, Clinical Presentation, Diagnosis and Manage-
ment. Indian ]. Dermatol. 2015, 60, 222. [CrossRef] [PubMed]

Giuliani, M.; Troiano, G.; Cordaro, M.; Corsalini, M.; Gioco, G.; Lo Muzio, L.; Pignatelli, P.; Lajolo, C. Rate of Malignant
Transformation of Oral Lichen Planus: A Systematic Review. Oral Dis. 2019, 25, 693-709. [CrossRef] [PubMed]

Idrees, M.; Kujan, O.; Shearston, K.; Farah, C.S. Oral Lichen Planus Has a Very Low Malignant Transformation Rate: A Systematic
Review and Meta-Analysis Using Strict Diagnostic and Inclusion Criteria. J. Oral Pathol. Med. 2021, 50, 287-298. [CrossRef]
[PubMed]

Salem, G. Oral Lichen Planus among 4277 Patients from Gizan, Saudi Arabia. Community Dent. Oral Epidemiol. 1989, 17, 322-324.
[CrossRef] [PubMed]

Bandyopadhyay, A.; Behura, S.S.; Nishat, R.; Dash, K.C.; Bhuyan, L.; Ramachandra, S. Clinicopathological Profile and Malignant
Transformation in Oral Lichen Planus: A Retrospective Study. J. Int. Soc. Prev. Community Dent. 2017, 7, 116-124.

Goroubhi, F; Davari, P; Fazel, N. Cutaneous and Mucosal Lichen Planus: A Comprehensive Review of Clinical Subtypes, Risk
Factors, Diagnosis, and Prognosis. Sci. World ]. 2014, 2014, 742826. [CrossRef]

Chiang, C.-P; Chang, J.Y.-E; Wang, Y.-P; Wu, Y.-H.; Lu, S.-Y,; Sun, A. Oral Lichen Planus-Differential Diagnoses, Serum
Autoantibodies, Hematinic Deficiencies, and Management. J. Formos. Med. Assoc. 2018, 117, 756-765. [CrossRef]

Carrozzo, M.; Porter, S.; Mercadante, V.; Fedele, S. Oral Lichen Planus: A Disease or a Spectrum of Tissue Reactions? Types,
Causes, Diagnostic Algorhythms, Prognosis, Management Strategies. Periodontology 2000 2019, 80, 105-125. [CrossRef]

Leao, J.C.; Ingafou, M.; Khan, A_; Scully, C.; Porter, S. Desquamative Gingivitis: Retrospective Analysis of Disease Associations of
a Large Cohort. Oral Dis. 2008, 14, 556-560. [CrossRef]

Scully, C.; Eisen, D.; Carrozzo, M. Management of Oral Lichen Planus. Am. |. Clin. Dermatol. 2000, 1, 287-306. [CrossRef]
Horwitz, MLE.; Sullivan, K.M. Chronic Graft-versus-Host Disease. Blood Rev. 2006, 20, 15-27. [CrossRef] [PubMed]

Aboalela, A.A ; Farook, FF,; Alazaz, N.N.; Alshahrani, N.; Alharthi, A.; Hagr, R. The Effect of Oral Chronic Graft-versus-Host
Disease on Bodyweight: A Cohort Study. PLoS ONE 2024, 19, e0293873. [CrossRef] [PubMed]

Yuan, A.; Chai, X.; Martins, E; Arai, S.; Arora, M.; Correa, M.E.; Pidala, J.; Cutler, C.S.; Lee, S.J.; Treister, N.S. Oral Chronic GVHD
Outcomes and Resource Utilization: A Subanalysis from the Chronic GVHD Consortium. Oral. Dis. 2016, 22, 235-240. [CrossRef]
Porter, S. Strong Association between Areca Nut Use and Oral Submucous Fibrosis. Evid. Based. Dent. 2006, 7, 79-80. [CrossRef]
Murthy, V.; Mylonas, P; Carey, B.; Yogarajah, S.; Farnell, D.; Addison, O.; Cook, R.; Escudier, M.; Diniz-Freitas, M.; Limeres, J.
Malignant Transformation Rate of Oral Submucous Fibrosis: A Systematic Review and Meta-Analysis. J. Clin. Med. 2022, 11, 1793.
[CrossRef]

Shih, Y.-H.; Wang, T.-H.; Shieh, T.-M.; Tseng, Y.-H. Oral Submucous Fibrosis: A Review on Etiopathogenesis, Diagnosis, and
Therapy. Int. . Mol. Sci. 2019, 20, 2940. [CrossRef] [PubMed]

Angadi, P.V,; Rao, S. Management of Oral Submucous Fibrosis: An Overview. Oral Maxillofac. Surg. 2010, 14, 133-142. [CrossRef]
Kothari, S.; Mittal, S.; Shaik, I.; Gufran, K.; Daharwal, R.; Kolli, H. A Comparative Evaluation between the Use of Buccal Pad
of Fat and Bovine Collagen Membrane in the Management of Oral Submucous Fibrosis. J. Pharm. Bioallied Sci. 2021, 13, S190.
[CrossRef]

Rani, P; Singh, R.N.P,; Sharma, S.; Shahi, A.K.; Chandra, S.; Singh, B. Prevalence of Oral Submucous Fibrosis, Its Correlation
of Clinical Grading to Various Habit Factors among Patients of Bihar: A Cross Sectional Study. . Pharm. Bioallied Sci. 2023, 15,
S5554-5557. [CrossRef]

Shiau, Y.-Y.; Kwan, H.-W. Submucous Fibrosis in Taiwan. Oral Surgery, Oral Med. Oral Pathol. 1979, 47, 453-457. [CrossRef]
Aziz, S.R. Coming to America Betel Nut and Oral Submucous Fibrosis. J. Am. Dent. Assoc. 2010, 141, 423-428. [CrossRef]


https://www.ncbi.nlm.nih.gov/pubmed/25228185
https://doi.org/10.1016/S1368-8375(03)00102-7
https://www.ncbi.nlm.nih.gov/pubmed/13679200
https://doi.org/10.1186/s12903-023-03342-y
https://doi.org/10.1016/j.bjorl.2018.04.014
https://doi.org/10.1002/14651858.CD001829.pub4
https://www.ncbi.nlm.nih.gov/pubmed/27471845
https://doi.org/10.4103/0019-5154.156315
https://www.ncbi.nlm.nih.gov/pubmed/26120146
https://doi.org/10.1111/odi.12885
https://www.ncbi.nlm.nih.gov/pubmed/29738106
https://doi.org/10.1111/jop.12996
https://www.ncbi.nlm.nih.gov/pubmed/31981238
https://doi.org/10.1111/j.1600-0528.1989.tb00647.x
https://www.ncbi.nlm.nih.gov/pubmed/2591187
https://doi.org/10.1155/2014/742826
https://doi.org/10.1016/j.jfma.2018.01.021
https://doi.org/10.1111/prd.12260
https://doi.org/10.1111/j.1601-0825.2007.01420.x
https://doi.org/10.2165/00128071-200001050-00004
https://doi.org/10.1016/j.blre.2005.01.007
https://www.ncbi.nlm.nih.gov/pubmed/16426941
https://doi.org/10.1371/journal.pone.0293873
https://www.ncbi.nlm.nih.gov/pubmed/38236925
https://doi.org/10.1111/odi.12429
https://doi.org/10.1038/sj.ebd.6400434
https://doi.org/10.3390/jcm11071793
https://doi.org/10.3390/ijms20122940
https://www.ncbi.nlm.nih.gov/pubmed/31208114
https://doi.org/10.1007/s10006-010-0209-x
https://doi.org/10.4103/jpbs.JPBS_654_20
https://doi.org/10.4103/jpbs.jpbs_467_22
https://doi.org/10.1016/0030-4220(79)90128-2
https://doi.org/10.14219/jada.archive.2010.0194

J. Clin. Med. 2024, 13, 1376 12 0f13

55.

56.

57.

58.
59.

60.

61.

62.

63.

64.
65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.
77.

78.

79.

80.

81.

82.

83.

Rao, N.R;; Villa, A.; More, C.B.; Jayasinghe, R.D.; Kerr, A.R.; Johnson, N.W. Oral Submucous Fibrosis: A Contemporary Narrative
Review with a Proposed Inter-Professional Approach for an Early Diagnosis and Clinical Management. J. Otolaryngol. Head Neck
Surg. 2020, 49, 3. [CrossRef]

Chugh, A.; Purohit, P.; Vishnoi, ].R.; Kaur, A.; Modi, A.; Mishra, S.; Sharma, P.; Rodha, M.S,; Pareek, P.; Bhattacharya, S.; et al.
Correlation of Hsa MiR-101-5p and Hsa MiR-155-3p Expression With c-Fos in Patients of Oral Submucous Fibrosis (OSMF) and
Oral Squamous Cell Carcinoma (OSCC). J. Maxillofac. Oral Surg. 2023, 22, 381-387. [CrossRef]

Gupta, P; Singh, D.; Mishra, N.; Sharma, A.K.; Kumar, S. Oral Submucous Fibrosis Current Diagnostic and Treatment Protocol.
J. Dent. Oral Biol. 2018, 3, 1129.

Reichart, P.A.; Philipsen, H.P. Oral Erythroplakia—A Review. Oral Oncol. 2005, 41, 551-561. [CrossRef]

Kalavrezos, N.; Scully, C. Mouth Cancer for Clinicians Part 6: Potentially Malignant Disorders. Dent. Update 2015, 42, 866-877.
[CrossRef]

Villa, A.; Villa, C.; Abati, S. Oral Cancer and Oral Erythroplakia: An Update and Implication for Clinicians. Aust. Dent. |. 2011, 56,
253-256. [CrossRef] [PubMed]

Moafa, I.; Crutzen, R.; van den Borne, B.; Jafer, M.; Shabi, M.; Al-khaldi, A.; Abu-Zawah, A.; Aljabri, H.; Hedad, I. Towards a
Better Understanding of the Psychosocial Determinants Associated with Adults’ Use of Smokeless Tobacco in the Jazan Region of
Saudi Arabia: A Qualitative Study. BMC Public Health 2022, 22, 732. [CrossRef] [PubMed]

Alsanosy, R.M. Smokeless Tobacco (Shammah) in Saudi Arabia: A Review of Its Pattern of Use, Prevalence, and Potential Role in
Oral Cancer. Asian Pacific ]. Cancer Prev. 2014, 15, 6477-6483. [CrossRef] [PubMed]

Arafa, M.A.; Farhat, KH. Why Cancer Incidence in the Arab Counties Is Much Lower than Other Parts of the World? J. Eqypt.
Natl. Canc. Inst. 2022, 34, 41. [CrossRef] [PubMed]

Al-Balawi, S.A.; Nwoku, A.L. Management of Oral Cancer in a Tertiary Care Hospital. Saudi Med. ]. 2002, 23, 156-159. [PubMed]
Tandon, P; Pathak, V.P,; Zaheer, A.; Chatterjee, A.; Walford, N. Cancer in the Gizan Province of Saudi Arabia: An Eleven Year
Study. Ann. Saudi Med. 1995, 15, 14-20. [CrossRef] [PubMed]

Salem, G.; Juhl, R.; Schiedt, T. Oral Malignant and Premalignant Changes in ‘Shammah’-Users from the Gizan Region, Saudi
Arabia. Acta Odontol. Scand. 1984, 42, 41-45. [CrossRef] [PubMed]

Ahmad, M.S.; Alslamah, T.; Abalkhail, A.; Shaik, R.A.; Ahmad, R.K.; Yusuf, M.; Khan, M.; Alharbi, M.F.; Alannaz, S.M.; Ghimire,
A. Prevalence, Patterns and Contributing Factors for Tobacco Usage amongst Saudi Population-Analysis from SHIS 2013. Eur.
Rev. Med. Pharmacol. Sci. 2021, 25, 4909-4918. [PubMed]

Osman, A.A. Substance Abuse among Patients Attending a Psychiatric Hospital in Jeddah: A Descriptive Study. Ann. Saudi Med.
1992, 12, 289-293. [CrossRef] [PubMed]

Wahba, M.A.; Alshehri, B.M.; Hefny, M.M.; Al Dagrer, R.A.; Al-Malki, S.D. Incidence and Profile of Acute Intoxication among
Adult Population in Najran, Saudi Arabia: A Retrospective Study. Sci. Prog. 2021, 104, 003685042110113. [CrossRef]

Alkhamis, FH.; Alabbas, Z.A.S.; Al Mulhim, J.E.; Alabdulmohsin, EF.; Alshaqaqiq, M.H.; Alali, E.A. Prevalence and Predictive
Factors of Cervical Cancer Screening in Saudi Arabia: A Nationwide Study. Cureus 2023, 15, 1-20. [CrossRef]

Gillison, M.L. Human Papillomavirus-Related Diseases: Oropharynx Cancers and Potential Implications for Adolescent HPV
Vaccination. J. Adolesc. Heal. 2008, 43, S52-560. [CrossRef]

Alshehri, B.M. Trends in the Incidence of Oral Cancer in Saudi Arabia from 1994 to 2015. World ]. Surg. Oncol. 2020, 18, 217.
[CrossRef] [PubMed]

Tan, Y.; Wang, Z.; Xu, M.; Li, B.; Huang, Z.; Qin, S.; Nice, E.C.; Tang, J.; Huang, C. Oral Squamous Cell Carcinomas: State of the
Field and Emerging Directions. Int. ]. Oral Sci. 2023, 15, 44. [CrossRef] [PubMed]

Binmadi, N.; Harere, L.; Mattar, A.; Aljohani, S.; Alhindi, N.; Ali, S.; Almazrooa, S. Oral Lesions Associated with Smokeless
Tobacco Users in Saudi Arabia: Single Center Cross-Sectional Study. Saudi Dent. J. 2022, 34, 114-120. [CrossRef]

Rich, A.M.; Hussaini, H.M.; Nizar, M.A.M.; Gavidi, R.O.; Tauati-Williams, E.; Yakin, M.; Seo, B. Diagnosis of Oral Potentially
Malignant Disorders: Overview and Experience in Oceania. Front. Oral Heal. 2023, 4, 1122497. [CrossRef] [PubMed]

Richards, D. Prevalence of Oral Potentially Malignant Disorders. Evid. Based. Dent. 2018, 19, 120-121. [CrossRef] [PubMed]
Linares, M.F.; Lopes, S.M.P,; Moreira, A.E.B.; Vargas, P.A; Silva, A.R.D.S.; Lopes, M.A. Active Search Screening for Oral Potentially
Malignant Disorders and Oral Cancer in the City of Piracicaba. Braz. Oral Res. 2023, 37, e015. [CrossRef] [PubMed]

Mobher, D.; Shamseer, L.; Clarke, M.; Ghersi, D.; Liberati, A.; Petticrew, M.; Shekelle, P.; Stewart, L.A. Preferred Reporting Items
for Systematic Review and Meta-Analysis Protocols (PRISMA-P) 2015 Statement. Syst. Rev. 2015, 4, 1. [CrossRef]

Idris, A.M.; Ahmed, H.M.; Malik, M.O.A. Toombak Dipping and Cancer of the Oral Cavity in the Sudan: A Case-control Study.
Int. ]. Cancer 1995, 63, 477-480. [CrossRef]

Bakdash, A. Shammah (Smokeless Tobacco) and Public Health. Asian Pacific |. Cancer Prev. APJCP 2017, 18, 1183.

Sawair, FA.; Al-Mutwakel, A.; Al-Eryani, K.; Al-Surhy, A.; Maruyama, S.; Cheng, ]J.; Al-Sharabi, A.; Saku, T. High Relative
Frequency of Oral Squamous Cell Carcinoma in Yemen: Qat and Tobacco Chewing as Its Aetiological Background. Int. ]. Environ.
Health Res. 2007, 17, 185-195. [CrossRef]

Shen, Y.-W,; Shih, Y.-H.; Fuh, L.-J.; Shieh, T.-M. Oral Submucous Fibrosis: A Review on Biomarkers, Pathogenic Mechanisms, and
Treatments. Int. . Mol. Sci. 2020, 21, 7231. [CrossRef]

Speight, PM.; Khurram, S.A.; Kujan, O. Oral Potentially Malignant Disorders: Risk of Progression to Malignancy. Oral Surg. Oral
Med. Oral Pathol. Oral Radiol. 2018, 125, 612-627. [CrossRef] [PubMed]


https://doi.org/10.1186/s40463-020-0399-7
https://doi.org/10.1007/s12663-021-01668-0
https://doi.org/10.1016/j.oraloncology.2004.12.003
https://doi.org/10.12968/denu.2015.42.9.866
https://doi.org/10.1111/j.1834-7819.2011.01337.x
https://www.ncbi.nlm.nih.gov/pubmed/21884139
https://doi.org/10.1186/s12889-022-13120-0
https://www.ncbi.nlm.nih.gov/pubmed/35418076
https://doi.org/10.7314/APJCP.2014.15.16.6477
https://www.ncbi.nlm.nih.gov/pubmed/25169473
https://doi.org/10.1186/s43046-022-00142-3
https://www.ncbi.nlm.nih.gov/pubmed/36184651
https://www.ncbi.nlm.nih.gov/pubmed/11938389
https://doi.org/10.5144/0256-4947.1995.14
https://www.ncbi.nlm.nih.gov/pubmed/17587892
https://doi.org/10.3109/00016358409041130
https://www.ncbi.nlm.nih.gov/pubmed/6585122
https://www.ncbi.nlm.nih.gov/pubmed/34355363
https://doi.org/10.5144/0256-4947.1992.289
https://www.ncbi.nlm.nih.gov/pubmed/17586971
https://doi.org/10.1177/00368504211011339
https://doi.org/10.7759/cureus.49331
https://doi.org/10.1016/j.jadohealth.2008.07.002
https://doi.org/10.1186/s12957-020-01989-3
https://www.ncbi.nlm.nih.gov/pubmed/32819380
https://doi.org/10.1038/s41368-023-00249-w
https://www.ncbi.nlm.nih.gov/pubmed/37736748
https://doi.org/10.1016/j.sdentj.2021.12.002
https://doi.org/10.3389/froh.2023.1122497
https://www.ncbi.nlm.nih.gov/pubmed/37089445
https://doi.org/10.1038/sj.ebd.6401348
https://www.ncbi.nlm.nih.gov/pubmed/30573867
https://doi.org/10.1590/1807-3107bor-2023.vol37.0015
https://www.ncbi.nlm.nih.gov/pubmed/36790256
https://doi.org/10.1186/2046-4053-4-1
https://doi.org/10.1002/ijc.2910630402
https://doi.org/10.1080/09603120701254813
https://doi.org/10.3390/ijms21197231
https://doi.org/10.1016/j.oooo.2017.12.011
https://www.ncbi.nlm.nih.gov/pubmed/29396319

J. Clin. Med. 2024, 13, 1376 13 0f 13

84. Vieira-Baptista, P.; Pérez-Lopez, ER.; Lopez-Baena, M.T.; Stockdale, C.K,; Preti, M.; Bornstein, J. Risk of Development of Vulvar
Cancer in Women with Lichen Sclerosus or Lichen Planus: A Systematic Review. J. Low. Genit. Tract Dis. 2022, 26, 250-257.
[CrossRef] [PubMed]

85. Warnakulasuriya, S.; Kujan, O.; Aguirre-Urizar, ].M.; Bagan, ].V.; Gonzéalez-Moles, M.A.; Kerr, AR,; Lodi, G.; Mello, EW.;
Monteiro, L.; Ogden, G.R;; et al. Oral Potentially Malignant Disorders: A Consensus Report from an International Seminar on
Nomenclature and Classification, Convened by the WHO Collaborating Centre for Oral Cancer. Oral Dis. 2021, 27, 1862-1880.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1097/LGT.0000000000000673
https://www.ncbi.nlm.nih.gov/pubmed/35285455
https://doi.org/10.1111/odi.13704
https://www.ncbi.nlm.nih.gov/pubmed/33128420

	Introduction 
	Methodology 
	Results 
	Leukoplakia 
	Oral Lichen Planus 
	Oral Lichenoid Lesions 
	Graft-versus-Host Disease 
	Oral Submucous Fibrosis 
	Erythroplakia 
	Risk Factors for Oral Cancer: Social and Cultural Habits in Saudi Arabia 
	Other Risk Factors for Oral Cancer 
	Oral Cancer in Saudi Arabia 
	Discussion 
	Recommendations 
	References

