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ABSTRACT  

Aim of the study The present work aims to determine and provide a comprehensive understanding of coated 

tongue for dental and medical practitioners. Materials and methods We undertook a biomedical electronic search 

concerning coated tongue and reviewed 14 papers concerning the selected topic. Results The variables associated 

with coated tongue exhibit significant variation, ranging from oral mucosa determinants to various malignancies. 

Certain disorders exhibit changes in the tongue microbiota, which can be exploited as a diagnostic technique. 

Conclusions Due to its ease of collection, the microbiota of the tongue's dorsal surface may be employed as a 

biological marker for important diseases such as gastric cancer. 
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INTRODUCTION 

Dorsal tongue mucosa is an oral site 

that any medical and dental practitioner can 

easily examine. On visual examination the 

greysh-white aspect of the dorsal tongue 

entitled coated tongue (CT) has the ability to 

impact the perception of general and oral 

health of the patients on medical, social and 

psychological fields. 

From the anatomical point of view, 

the morphology of tongue mucosa regarding 

shape, volume, and texture has a range of 

variations [1]. There are normal tongue 

aspects such as coated tongue, geographical 

tongue or fissured tongue and pathological 

variants caused by oral diseases (xerostomia, 

oral lichen planus) or by general diseases 

such as diabetes, anemia. 

Desquamated epithelial cells, 

bacteria, small food particles, metabolites 

from blood and saliva, and the contents of 

the exudate from the intra and extraoral 

areas,  all build up on the dorsal side of the 

tongue. These all add up form a greysh-white 

deposit on the dorsal surface of the tongue 

entitled the coated tongue. The oral cavity 

sources of the coated tongue layer are mainly 

the gingivitis and periodontal pockets and 

and the extraoral areas are the pharynx [2]. 

The thickness of this layer is variable, 

depending on local and general factors such 

as age, diet, oral hygiene, general health, 

smoking habits.  

One disturbing effect of the coated 

tongue is considered oral malodor or 

halitosis that can cause a negative impact in 

social interactions. As mentioned since 
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Hippocrate times, this clinical aspect of the 

dorsal tongue mucosa is still examined in 

great detail today [3]. 

Based on the coating tongue 

microbiome the traditional chinese medicine 

uses the tongue diagnosis for precancer and 

cancer patients mainly for gastrointestinal 

system[4]. 

The present work aims to determine 

and provide a comprehensive understanding 

of coated tongue for dental and medical 

practitioners. We methodically accessed 

papers that addressed the coated tongue in 

Scopus and PubMed databases.  

  

MATHERIALS AND METHODS 

This study is a review designed to 

asses the present knowledge of coated 

tongue. Two optimal tools for biomedical 

electronic research were used to identity the 

relevant articles for the present study. 

Scopus and PubMed databases were 

searched for a comprehensive analysis of the 

coated tongue. The search terms utilized 

were “coated tongue” and “clinical”. 

For Scopus database, we used three 

filters regarding the period range from 2014 

to 2024, the subject area was limited to 

“Medicine”, “Dentistry” and “Biochemistry 

Genetics and Molecular Biology” and 

document type article, review, and letter. For 

the PubMed database, we used a filter for the 

same period(01.01.2014-31.12.2024) and a 

filter for the article type: Clinical trial, 

Metaanalysis, Randomized Controlled Trial, 

Review, and Systematic review. 

 

RESULTS AND DISCUSSIONS 

The literature search covering 2014 to 

2024 identified a total of 212 articles (77 in 

PubMed database and 135 articles in Scopus 

Database). After the 3 duplicates were 

removed, we screened the records based on 

the title and abstract. All the authors 

participated in the articles selection 

procedure. Eventually, we identified 14 

studies that are covered in this review. 

Various factors related to general health 

and the oral cavity environment have an 

impact on the tongue coating. 

Gastrointestinal and rheumatological 

diseases, diabetes, drug intake, diet as well 

as insomnia can influence the microbiota of 

the tongue. Oral hygiene status, smoking 

habits, and alcohol drinking are factors that 

can modify the oral microbiota including the 

tongue[4]. 

Two methods—the Winkel Tongue 

Coating Index and a modified Winkel 

Tongue Coating Index—have been used to 

assess the presence and extent of tongue 

coating. These are regarded as instruments 

used by dentists to help patients maintain 

better oral hygiene. The amount of coating 

on six previously established tongue areas is 

added up to determine the overall score[5].  

Numerous studies have documented the 

link between alterations in oral microbiota 

and various cancer types, including 

colorectal, pancreatic head, liver, and 

stomach cancer. To differentiate between 

patients and healthy ones, some scientists 

believe that changes in the tongue microbial 

population can be utilized as a predictive 

diagnostic tool [4]. 

In Traditional Chinese Medicine(TCM), 

the dorsal tongue aspect is considered an 

important indicator for diagnosing diseases. 

The holistic approach of the tongue 

associated with symptoms, medical history, 

and pulse diagnosis considers that tongue 

coating is a risk factor for some diseases. 

Using 16sRNA sequencing Caihong He et 

al. analyzed the tongue coating microbiome 

by four clinical types according to color, 
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thickness, and moistness(thin white tongue 

fur, thin yellow tongue fur, white greasy 

tongue fur, and yellow greasy tongue fur). 

The authors found a similar composition but 

a different abundance of certain bacteria [6]. 

The composition of the bacterial 

flora itself is not the only subject of interest 

regarding the coated tongue. A 2021 study 

investigates the connection between several 

systemic diseases and the intraoral bacterial 

flora. In this analysis, the microbiota on the 

tongue's surface is examined, which links to 

other systems as the respiratory and 

digestive tracts through methods that have 

not been thoroughly investigated. This 

implies a potential role in the development 

and progression of specific systemic 

disorders.  

The microbiota of the tongue's dorsal 

surface may have the potential to be used as 

a biological marker in the future because of 

its ease of collection. However, extensive 

investigation is required to specify and 

standardize sampling in addition to the 

relationship between the microbiome's 

metabolism and other systems [7]. 

For ten years, there have been 

discussions and research on the potential of 

tongue coating as a diagnostic technique for 

disorders of the digestive system. According 

to a 2015 study, a tool known as the Tongue 

Image Analyzing System (TIAS) was 

created in this context. This technology 

makes it possible to take extremely precise 

pictures of the tongue, which can then be 

calculated and compared to other indicators 

such as endoscopic findings, atrophic 

serological gastritis, and Helicobacter pylori 

infection. The findings showed a 

relationship between the tongue's distinct 

components and the disorders the study 

looked at. The drawbacks of this method are 

evident, too, as additional variables that are 

unable to pinpoint precisely could affect how 

tongue coating looks [8]. The central portion 

of the tongue's body color indicates an acute 

alteration of the stomach mucosa, such as 

erosive gastritis, according to Kainuma et 

al.'s analysis of the relationship between 

tongue color and gastroesophageal disease in 

315 individuals [8]. 

The intra-oral halitosis is considered 

to be a cause of the coated tongue. The 

volatile sulfur compounds that are the 

determinants of intra-oral halitosis are 

produced from the flora of periodontal 

diseases and coated tongue. According to 

Seerangaiyan et al., the filiform papilla is a 

particular structure that contributes to the 

development of coated tongue[9]. There 

have been reports of changes in the overall 

bacterial counts in dental plaque and tongue 

coating subsequent tongue cleaning[10].  

Even though there isn't a clear 

mechanism to support it, the presence of 

Helicobacter pylori at this level within the 

setting of gastric illnesses can be linked to 

the development of a coated tongue that is 

implicitly accompanied by halitosis. A 2015 

study intended to establish a connection 

between the treatment of the Helicobacter 

pylori infection and how it affects the 

occurrence of halitosis and the coated 

tongue. Following an effective therapy for 

the gastric illness, the study's findings show 

improvement in the two oral conditions 

thought to be extragastric signs of 

Helicobacter pylori infection [11].  

To support the idea of an efficient 

diagnostic technique, research has been 

conducted on the connection between 

stomach cancer and the coated tongue. The 

significance of having a coated tongue and 

its features was determined by comparison in 

a study that included two patient groups: one 

of patients with a recent diagnosis of 
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stomach cancer and the other of clinically 

healthy patients. The sick patients' group 

was created using criteria that, to the greatest 

extent feasible, rule out other risk factors that 

affect the coated tongue. The thickness of the 

layer on the tongue's surface varies, and it is 

more constant in people diagnosed with 

cancer, according to the preliminary 

findings. Additionally, a microbial 

sequencing study revealed that patients with 

stomach cancer had less bacterial diversity. 

The foundation for a future, more thorough 

investigation into the interaction between 

oral and stomach flora as a method of 

preventing gastric cancer was established. 

This study also outlined the topic's 

limitations, including the potential for 

interference from risk factors and the 

absence of a standardized technique for 

accurate tongue layer measuring. It is 

stressed that more research is required before 

the tongue can be reliably used as a 

diagnostic tool [ 12].   

The only established proof of a 

connection between coated tongue and 

gastric cancer is the periodontal pathogen 

Fusobacterium nucleatum, which supports 

the invasion, migration, and proliferation of 

gastric cancer cells [13]. 

From a different angle, one can start 

by introducing the premise that diseases that 

could be driven on by coated tongue would 

be less likely if the microbial flora associated 

to the tongue's dorsal surface was 

minimized. In a 2021 study, 32 volunteers 

were given compounds such hydrogen 

peroxide, povidone iodine, benzethonium 

chloride, and tap water (control group) to 

lower the microbial load on the dorsal 

tongue. Only when povidone iodine and 

hydrogen peroxide were implemented did 

the results show a decline. The small number 

of participants and the absence of research 

on the impact of bacterial reduction on 

chronic diseases like aspiration pneumonia 

were the study's weaknesses. Thus, the 

evidence suggested that an interventional 

investigation is necessary to insist on this 

requirement going forward [14].  

According to a randomized 

controlled clinical research conducted on 

patients with chronic kidney disease, the 

primary outcome of preventive interventions 

was a decrease in tongue coating, which in 

turn led to a propensity toward lower 

hydrogen sulfide concentrations [15]. 

Future research may focus on the 

microorganisms on the tongue's dorsal 

surface to comprehend the connection 

between coated tongue and specific systemic 

disorders. Even when it appears that a 

relationship can be made, it must be able to 

be explained practically. Different types of 

gastroesophageal reflux disease have 

different tongue surface appearances, 

according to a cross-sectional clinical trial 

that examines the alteration of the lingual 

microflora in stagnant heat in liver and 

stomach syndrome of non-erosive reflux 

disease. This study is associated with 

Traditional Chinese Medicine. It is feasible 

to observe by comparison how the 

microflora changes when the condition of 

health and even the body's defensive 

mechanisms are impacted because healthy 

patients' tongues have the ability to clean 

themselves [16].  

The percentage of coated tongue 

varied considerably before and after meals 

and sleep, according to a computerized 

analysis of circadian rhythm-related tongue 

characteristics in 15 healthy adults [17].The 

main factor associated with coated tongue is 

salivary flow, and a significant decrease in 

resting saliva flow rate is associated with an 

increase in tongue coating[18]. 
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Even though coated tongue has been 

the subject of numerous studies in the 

literature, the majority acknowledge that our 

current understanding of coated tongue is 

still quite restricted. 

CONCLUSIONS 

Due to its ease of collection, the microbiota of 

the tongue's dorsal surface may be employed 

as a biological marker. The bacteria of the 

coated tongue can be used to identify disorders 

that affect the stomach mucosa, such as gastric 

cancer. Reducing the coated tongue, a 

contributor to oral halitosis, lessens the 

unpleasant social consequences for patients.
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