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Abstract 

Introduction: Gastroesophageal reflux disease (GERD) is a chronic disorder which is 

defined by backflow of stomach acid content into the oesophagus and oral cavity. 

GERD might occur due to intrinsic or extrinsic factors. “Typical” manifestations of GERD 

are heartburn and regurgitation; however, it has some atypical and less known 

manifestations such as oral complications, particularly dental erosion (DE). 

Objective: Main purpose of this project was to further understanding of GERD and its 

oral complications particularly dental erosion and providing deep insights into the 

biological factors which may modify dental erosion. Moreover evaluation of possible 

association between GERD and dental caries, periodontal disease and inflammatory 

mucosa along with assessment of salivary parameters alterations in GERD was 

conducted and at the end ideas regarding dental management in GERD was proposed. 

Material and method: Medline and PubMed databases literature search was 

conducted to specify articles associated with GERD and oral manifestations, 

accompanied by searching and selecting relevant medical books. 

Discussion: Almost all authors agree on the association between GERD and dental 

erosion. Reduced salivary flow and buffer capacity in GERD are recognised as the main 

contributor of dental erosion in majority of publications. There are a few disagreements  

on other oral manifestations such as periodontal disease, inflammatory oral mucosa 

and their possible link with GERD and far less agreements about dental caries.  

Conclusion: Dental erosion is the main oral manifestation of GERD influenced by 

salivary deficiency and reduced buffer capacity. Periodontal disease and mucosal 

inflammation are less common complications. However, it is dentist’s responsibility to 

early diagnose and treat the GERD patients, to prevent further damage. 



 

Resumen 

Introducción: La enfermedad por reflujo gastroesofágico (ERGE) es un trastorno 

crónico que se define por el reflujo de ácido del estómago hacia el esófago y la cavidad 

oral. La ERGE puede ocurrir debido a factores intrínsecos o extrínsecos. Las 

manifestaciones "típicas" de la ERGE son pirosis y regurgitación; sin embargo, 

presenta algunas manifestaciones atípicas menos conocidas como complicaciones 

bucales, en particular, la erosión dental (ED). 

Objetivo: El objetivo principal de este proyecto fue profundizar en la comprensión de 

la ERGE y sus complicaciones orales, en particular, la erosión dental, y proporcionar 

conocimientos sobre los factores biológicos que pueden modificar la erosión dental. 

Además, se evaluó la posible asociación entre la ERGE y la caries dental, la 

enfermedad periodontal y la mucosa inflamatoria junto con la evaluación de las 

alteraciones de los parámetros salivales. Finalmente se propusieron ideas sobre el 

manejo dental en la ERGE. 

Material y método: Se realizó una búsqueda bibliográfica en Medline y PubMed para 

especificar artículos asociados con ERGE y manifestaciones orales, acompañadas de 

búsqueda y selección de libros médicos relevantes. 

Discusión: Casi todos los autores coinciden en la asociación entre ERGE y erosión 

dental. La reducción del flujo salival y la capacidad amortiguadora en la ERGE se 

reconocen como el principal contribuyente de la erosión dental en la mayoría de las 

publicaciones. Hay algunos desacuerdos sobre otras manifestaciones orales como la 

enfermedad periodontal, la mucosa oral inflamatoria y su posible vínculo con la ERGE 

y mucho menos acuerdos sobre la caries dental. 



 

Conclusión: La erosión dental es la principal manifestación oral de la ERGE 

influenciada por la deficiencia salival y la reducción de la capacidad amortiguadora. La 

enfermedad periodontal y la inflamación de las mucosas son complicaciones menos 

frecuentes. Sin embargo, es la responsabilidad del dentista diagnosticar y tratar a 

tiempo al paciente con ERGE para evitar daños mayores. 
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Introduction :  

Gastroesophageal reflux disease (GERD)  

GERD is a spontaneous muscle relaxing of the lower esophageal sphincter, which lets 

the stomach content to move towards the oesophagus or ends up in the oral cavity. 

GERD is a common medical condition, with a prevalence ranging from 21% to 56% in 

the world.(1),(2) 

Between common precipitating factors for Gastro-oesophageal reflux we can mention 

to smoking, excessive alcohol drinking, obesity and heavy meals. If irritation to 

oesophageal lining continues it may result in the tissue damage. (3) 

 

The Montreal definition of GERD refers to this condition as a cause of irritating 

symptoms and complications(4),(5). 

GERD has been classified by Montreal consensus as a disorder with oesophageal and 

extraesophageal symptoms(5),(6) 

Apart from oesophageal symptoms the stomach acid regurgitation into oesophagus or 

oral cavity is a causal factor in presenting many extraesophageal symptoms(7) such 

as heartburn, chest pain, pyrosis, hoarseness, asthma(1)(8), sore throat, globus 

sensation(8) and oral manifestations including dental erosion, non-specific burning 

sensation, ulcers in mucosa, erythema of the soft/hard palate, uvula, and xerostomia 

(9),(10). Among them dental erosion is the most prevalent oral complication.(11),(5) 

Symptoms of GERD are categorised into two main groups typical and atypical ones. 

Heartburn, regurgitation, dysphagia and retrosternal pain are typical symptoms of 

GERD while some others such as asthma, chronic cough, hoarseness, oral 
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complication and dental erosion are between atypical ones(1) which latter will be 

discussed about in this study. 

Oral complications in GERD  

Dental erosion (DE) is characterised as a loss of dental hard structure by a nonbacterial 

chemical agent (12). It is manifested by rounded and smoothly glazed tooth 

surface(13) it starts with slight changes in the surface of enamel. This alteration can 

progress to a more advanced situation leading to an irreversible loss of tooth 

substance, (8) However, if dental erosion is detected in the early stages this alteration 

could be reversible. The enamel structure might be remineralized by preventative 

measurements in diet, or medicaments.(1) 

Any acid with a PH lower than 5.5 which is critical PH of the enamel can cause 

dissolution of hydroxyapatite structure and causes erosion of the tooth(14). 

Dental erosion might originate from extrinsic source such as dietary and medicinal 

substances, or intrinsic source which refers to acid reflux and regurgitated gastric juice 

with a PH lower than 2.0 in GERD (15)(16)(17)  

These two types of erosions are seen in different surfaces of the teeth. 

Extrinsic dental erosion is caused by intake of acidic foods or drinks or various 

medications(1)(14) also excessive exposure to gas-chlorinated water of the swimming 

pool, occupational contact and other industrial chemical substances are reported as 

less common extrinsic origins. (14)This type of erosion is observed mainly on the labial 

surface of anterior teeth and buccal and occlusal surface of posterior teeth(1),(10),(14) 

,while dental erosion might occur due to intrinsic origin such as bulimia, rumination, 

chronic vomiting and GERD(14). This type of erosion is mainly seen in palatal surface 

of maxillary teeth and occlusal surface of mandibular molars.(1),(10),(14) 
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Since 1937, gastroesophageal reflux disease has been linked to dental erosion, first 

by Bargen and Austin(18) 

The main mechanism of this action is due to direct contact of acid with the teeth and 

oral mucosa. Repeated or continuing exposure of oral cavity to the acidic gastric 

content may lead to create an ongoing erosive acidic environment(8) which ends to 

dissolution of the tooth surfaces and other alterations such as hypersensitivity, 

functional impairment, even fracture of the teeth .(1) 

However acid reflux to the oral cavity is considered as the etiological factor for dental 

erosion, the severity of DE in GERD patients is proportional to other factors such as 

the duration and frequency of reflux, the pH, the quality and volume of saliva. It also 

depends on whether patients rinse or not right after the regurgitation episodes .(1)  

Between mentioned factor, saliva plays a significant role as a dental erosion 

modifier(19). 

Saliva has a significant role in protecting oral tissue and dental structures as well as 

other homeostasis functions(8). Deficiency of saliva may lead to speech difficulties, 

swallowing problems, dysphagia, dysgeusia, higher risk of harm or trauma, ulcers, 

candidiasis, burning mucosa, and dental erosion.(20)  

Saliva buffer system acts as an important factor to control the PH of the oral 

environment to neutralise the acid which is produced by bacterial plaque and oral 

microorganisms.(1)(20). Saliva also has a contributing role in remineralisation of 

eroded tooth and its softened structure by deposition of salivary calcium and 

phosphate. Many studies suggest that decreasing salivary flow and its buffering 

capacity are contributing factors in dental erosion.(20) On the other hand 

hyposalivation in GERD patients has been reported by some authors(21). 
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Moreover, hyposalivation in GERD is suggested as the strongest reason for 

considering GERD as a predisposing factor for chronic periodontitis(21) and 

gingivitis(11) 

Dental caries and its possible link to GERD is another disorder which is studied in this 

paper.  Demineralisation of dental structure in both cases of caries and dental erosion 

occurs when saliva PH drops to lower than critical PH(5.5). Below this PH dental 

structure dissolution begins.(20) . That’s why some authors try to find a correlation 

between gastroesophageal reflux disease and dental caries. However, as we discuss 

later, initiation of dental caries is dependant to other factors. 

It is important for us to recognise possible oral complications of GERD, diagnose them 

correctly and try to mitigate its detrimental effect as soon as possible.  

Objectives: 

Main objectives 

- To further understanding of GERD and its oral complications particularly dental 

erosion 

 - To identify whether there is any association between GERD and dental erosion  

 - To determine the biological factors which modify DE and other complications in 

GERD.  

Secondary objectives 

- To evaluate whether GERD is a predisposing factor for other oral complications 

including dental caries, periodontal disease and inflammatory oral mucosa.  

- To find out the possible link between GERD and alteration of salivary parameters 

including salivary flow rate and buffer capacity. 
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- Last objective of this paper is about dental management in the GERD patients by 

preventive treatment and mitigating its adverse effect on the teeth and oral cavity. 

 

Material and Methods: 

Search strategy 

Several procedures were implemented to ensure a high quality literature review .  

First a comprehensive search of academic publications was completed based on a 

wide range of key terms including: GERD; oral complications; dental erosion(DE) ;  

Saliva. These terms were combined in various ways with “AND” commands in order to 

obtain the most narrowly defined result in the relevant articles. Each of the search 

terms were selected due to their relevance regarding the purpose of this literature 

review. 

Electronic database 

To supply sources for this literature review multiple databases were used including 

PubMed and Medline.  

The search for publications with the mentioned keywords with different combination 

was performed in PubMed as well as Medline with a subset of publications in Dentistry 

between 1995 and 2021. A total of 114 articles were found. Between them 26 studies 

which were relevant to GERD affecting oral and dental health, and related to our 

objectives were retained for analysis based on full text and the rest were excluded. 

Also an additional review through cross references added 4 more references to the list 

of retained articles. 
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In this project also 2 medical books were consulted. One of them about dental erosion 

and its clinical management and the other one which was a reference medical book 

about oral pathology and medicine containing a chapter about gastroesophageal 

disease which along with other articles shed light on evaluating better GERD and its 

oral complications. 

Inclusion and exclusion criteria 

 Articles about GERD which were dealing with oral manifestations including dental 

erosion, dental caries, periodontal disease, soft tissue alteration, change of salivary 

flow and other oral changes relevant to GERD as well as oral management in these 

patients were selected. Articles about GERD in children, GERD in animals or those 

articles which were not addressing oral complications were excluded. Also no case 

report was selected as a reference. 

in terms of language only articles and books written in English and Spanish were 

selected and the rest were excluded. 

Studies older than 1995 were excluded except for one of the references which was 

dated back to 1984 (Smith and Knight index) . This index was commonly used in the 

selected researches and It was important to mention about. Electronic copy of this 

article was provided through British dental association library. 

A range of Descriptive (cross sectional), systematic review and analytical studies 

including cohort and retrospective case control studies were used.  

Data collection 

in order to retrieve data from available sources a table was designed including Author’s 

name, year of publication, study design, sample size, evaluated oral complications and 

their conclusion. 
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Discussion 

Due to widespread nature of GERD, many researchers have conducted studies about 

this disease and its oral manifestations. Different findings relevant to GERD were 

proposed, such as dental erosion as the main complication, dental caries, periodontal 

disease, inflammatory oral mucosa such as gingival and palatal erythema and ulcers 

as well as some alterations such as hyposalivation and reduced buffer capacity which 

we compare and analyse them here in following.  

Risk of dental erosion 
 
According to many studies dental erosion is a common complication of 

GERD(22),(20),(23)(24).  

DE is characterised as irreversible loss of dental hard tissue by a chemical and non-

bacterial procedure. (22),(12),(25),(17) Demineralization of tooth structure occurs due 

to exposure to acids that are introduced into the oral cavity either by 

intrinsic(endogenous) in case of GERD or extrinsic (exogenous) sources. (22). 

On the basis of many studies continuous stomach acid contact with oral cavity ( PH 

<4) has a positive association with dental erosion in GERD patient.(23) PH of gastric 

acid is about 1.2; however, regurgitated gastric content is not as acidic as gastric acid 

itself, as it is composed of digested foods and pepsin with different proportion. Enamel 

starts to demineralise when the PH of oral cavity falls below 5.5 . Hence the severity 

of dental erosion might vary according to composition of regurgitated gastric content 

or its PH and frequency of the reflux(17)(14) 

DE is not easy to detect in early stages(12). In this alteration firstly the enamel surface 

is dissolved and continues until the underlying dentin layer with its yellow colour is 

shown through the thin layer of remaining enamel. Affected teeth present sensitivity to 
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temperature changes (10),(25),(12). The lesions we observe in dental erosion are hard 

and smooth in contrast with soft and dark lesions which are typically seen in tooth 

caries. (25) 

A worn tooth has a glazed or “silky” appearance which looks very clean because of 

removal of acquired pellicle and plaque from the tooth surface by acid .(17). Eroded 

tooth looks like a tooth which has been lightly prepared for full coverage restoration 

with a chamfer margin. (14),(1). It has been hypothesized that intact enamel around 

gingival margin might be due to plaque remnants which performs as the protective 

barrier against acid.(1) or it could be due to sulcular fluid and its antacid effect by basic 

PH of 7.5-8.(1) 

In more severe cases of DE, due to morphological changes, “cupping” or concavity in 

enamel and dentin appears along with further occlusal erosion in posterior teeth, by 

rounding the cusps and restoration standing above the tooth surface. In more 

advanced cases this destruction is up to the extent that entire enamel and dentine are 

eroded and pulp is exposed.(1) 

Worn enamel and dentin structure are in higher risk of attrition and abrasion. In pure 

erosion lesions normally cannot be seen in occlusal contacts unlike attrition.(25) 

 Early stages of dental erosion is slower in progress as it is involved with enamel as a 

hard substitute. On the contrary once dentin is exposed, progression of DE would be 

much faster due to dentin softer composition and its higher level of susceptibility, while 

some dental materials such as amalgam restoration are very resistant to erosion. 

Dental amalgam in eroded tooth will “stand above” the tooth surface(1), (14) 

Tooth sensitivity to cold, hot, sweet would be a definite consequence of dentinal tubule 

exposure. In more advanced cases in which pulp is exposed, endodontic treatment 
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would be the only option. Another consequence of dental erosion would be 

compensatory eruption of the tooth in order to maintain the functional bite, and some 

other alterations such as tipping of the tooth, diastema, decreasing overjet, loss of 

vertical dimension, change of facial feature and bite collapse of the patient. (14) 

DE is going to be aggravated when GERD is accompanied by bruxism or exogenous 

stimulus such as alcohol.(14)  

In 2006, In a world congress of gastroenterology of Montreal consensus, 44 physicians 

confirmed that prevalence of dental erosion is higher in GERD patients based on 96% 

consensus including 42% of the votes “agreed strongly” with the mentioned correlation, 

35% and 19% of the votes agreed with “minor “and “major” reservation.(17),(26) 

In this section we investigate and analyse the result of some retrospective studies 

which were conducted in GERD cases and control groups, in order to identify whether 

the prevalence of dental erosion is higher in GERD patients or not. 

Yoshikawa et al. (22) studied DE in 40 GERD patients vs 30 healthy controls ( 15 

younger and 15 older ). Severity of dental erosion was studied by modified Smith and 

knight tooth wear index (Annex 1).(27) This index ranges between 0 to 4 ,in which 0 is 

the score assigned to no erosion and 4 is the score when pulp is exposed. In the 

modified version score 5 is added which is representing any tooth surface which has 

been restored due to dental wear.(22)  

According to their study the prevalence of dental erosion was 24.3% in the GERD 

group (vs 0% in the control groups).(22) 

According to their research dental erosion was observed mainly in anterior teeth and 

only one patient was presenting tooth wear in posterior teeth( first premolar). In general 

scores of 1 and 2 were distributed between 21 and 6 patients respectively. In superior 
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dental arch, erosion only was observed in palatal while in the inferior dental arch only 

in the labial surface. They proposed that susceptibility of palatal surface of upper teeth 

to dental erosion is attributed to the force of reflux which directs the acid from the 

pharynx into the oral cavity toward anterior teeth, while lingual surface of lower teeth 

is not considerably affected by dental erosion. The most reasonable explanation of 

lower teeth being less susceptible to erosion, could be due to mechanical protection of 

the tongue as well as protective layer of serous saliva provided by submandibular gland 

.(22)  

Similar result was achieved by Correa et al.(20) proposing that prevalence of erosion 

in patients with gastroesophageal reflux was greater than in controls. Mean number of 

eroded teeth in GERD group constitutes 5.22 ± 2.52, and in healthy group, it shows 

0.06 ± 0.36.(20) This result was in agreement with Alavi et al.(26) who reported  a 

higher prevalence of dental erosion again in GERD patients (22.6%) compared to 

control group accounting for 7%.  

Association between GERD and dental erosion was also confirmed by another study 

by Sîmpălean et al.(24) indicating higher prevalence of dental erosion in GERD 

compared to control group(24) 

Muñoz et al.(23) implemented a research on not only the prevalence and possible link 

between GERD and dental erosion, but also degree and severity of tooth wear in 

patients with gastroesophageal reflux vs healthy group. They evaluated dental erosion 

by Eccles and Jenkins index (Annex 2).(14) The obtained figure was significantly 

higher in the GERD group . According to their study Dental erosion was reported in 

47.5% of GERD patients while it only constituted 12.5% of the Control group. They 

also concluded that the degree of dental erosion in GERD patients was more severe 
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than in control group by stating that all subjects with DE in control group had a mild 

degree of severity with less than 5 teeth affected, whereas between 86 cases of dental 

erosion in GERD patients, 35 of them ( 40.6%) had at least five teeth affected and 

more than a third of them represented sever degree of erosion.(23) 

They also proposed that dental erosion is modified by another factor which is age. 

They stated that risk of dental erosion increases by age. Hence a positive association 

was reported between age and existence of dental erosion in patients with GERD. 

They justified their proposal by indicating that over a period of years oral cavity would 

be exposed to acid for a longer time in older patients.(23) 

Evaluating different studies clarifies that prevalence of dental erosion in all GERD 

patients is not the same(22). This difference could be influenced by either individual 

factors such as having different defence mechanisms to acid including saliva flow 

rate(22),(23) PH and its buffering capacity, or presence of external contributing factors 

such as taking acidic foods or drinks(23).  

Between mentioned modifier agents saliva plays an important role in dental erosion.  

According to studies acquired pellicle of saliva has been indicated as a tooth erosion 

inhibitory factor(17),(28). Salivary acquired pellicle acts as a diffusion barrier on the 

surface of the teeth and performs like a source of calcium, phosphate and fluoride ions 

and with reducing this layer, the teeth would be more susceptible to demineralisation 

and dental erosion.(28) 

Since the acidic stomach content alters the protective function of saliva and saliva is 

constantly removed and displaced by acid In GERD, this ends up to elimination of 

acquired pellicle covering the tooth surface. By removal of this protective layer tooth 
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will be more prone to dissolution of hydroxyapatite followed by demineralisation of the 

tooth structure and dental erosion.(17)  

Dental erosion is a multi-factorial alteration which is affected by overcame buffer 

capacity either for decreasing salivary flow or increased volume of acid in GERD(7) 

Although numerous studies report GERD as a predisposing factor for dental erosion, 

there are very few studies which fail to find any significant association between GERD 

and DE.(29) According to some authors, there is a significant association between DE 

and gastroesophageal reflux disease to an extent , they reported dental erosion as an 

indicator which reveals silent GERD (2)(30).  

Risk of Dental caries 
 
Dental caries is an infectious incurable disease originated by bacterial acid. The three 

necessary factors for initiation of caries are the host, microbiota and cariogenic foods 

such as carbohydrates. In this process the organic acids which is produced through 

fermentation of carbohydrates by the action of microorganism, cause demineralisation 

of dental structure leading to dental caries.(20) According to many evidences 

Streptococcus Mutans are essential for initiation of dental caries(3),(20), and 

Lactobacillus proliferation produces acid. Through this acid production oral PH drops 

down to below critical PH (5.5) and demineralisation of enamel structure begins. (20).  

According to what mentioned above to find a link between dental caries and GERD, 

one hypothesis is whether the microbiota changes in the GERD patients or not. 

In the study conducted by correa et al.(20) prevalence of dental caries were evaluated 

in the two groups in which 41 carious teeth were found in GERD group vs 156 in control 

group .  
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In this study a bacterial count of Streptococcus Mutans and lactobacillus of the saliva 

was performed in two groups. According to the result obtained by their study the 

number of cariogenic bacteria found in the GERD group was lower than in the control 

group, Both for the count of Streptococcus Mutans as well as Lactobacillus.(20)  

They concluded that decreased number of caries in GERD group could be explained 

by low amount of bacteria (Streptococci and lactobacilli) in this group. 

According to their study neither through the clinical exploration nor by the bacterial 

count a link could be found between GERD and risk of dental caries. 

Another researcher also conducted the same bacterial count on GERD patients and 

they obtained lower count of Streptococcus mutans . Two explanations were proposed. 

Firstly, this bacteria is able to metabolise up to PH degree 4.2 and not lower than that, 

While PH test of the GERD patients indicated below 4.2, making an unsuitable ambient 

for proliferation of that bacteria. Second explanation is that gastric HCL hydrolyses the 

plaque and removes majority of bacteria (28) 

In another study Yoshikawa et al.(22) used DMF indexes including specific scores for 

the decayed, missing, filled to evaluate dental caries in 2 groups of GERD patients and 

control. 

As per their study DMF index was higher in the patients with gastroesophageal reflux 

compared to other 2 control groups (older and younger)(22). Fig.1 
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Fig. 1  (DMF) index scores between GERD patients and control groups (22) 

 

 

Whereas in another study by Watanabe et al. (11) the DMF index for dental caries in 

the GERD patients were much higher than in the younger controls and  smaller than 

in the older controls . Proposing the hypothesis that the higher the age the higher the 

risk of caries. Watanabe’s study indicated no correlation between GERD and dental 

caries. Fig.2. 

They insisted on a correlation between dental caries and age. 

 

Fig.2 DMF index. The GERD patients had significantly higher levels than the younger controls, but lower levels than the older 

controls. (11) 
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Conversely, Muñoz et al.(23) proposed in his study that the presence of caries 

evaluated by DMF index is almost the same in patients with gastroesophageal reflux 

and healthy subjects ( median 28.57 vs 26.78 ) respectively.  

Similar result was obtained in a study by Simpălean et al. (24) who proposed that no 

statistical difference was found between DMFT of GERD and control groups. 

Comparing different DMF indexes results, or bacterial count of saliva, could not 

contribute to find a strong evidence about a link between GERD and dental caries.  

 

Risk of periodontal disease 
 
Periodontal disease as an inflammatory condition affecting the gum and tissues 

surrounding the teeth is another possible complication in GERD which has been 

investigated by some researchers and authors. Presence of both gingivitis and 

periodontitis have been evaluated and analysed in different publications. 

In the study conducted by Watanabe et al.(11) presence of gingivitis was evaluated in 

the GERD and control group. In order to do this investigation two indexes were used . 

(PMA)Papillary, marginal, and attached gingival index to assess gingival inflammation 

and (OHI-S)Simplified oral hygiene index to assess oral hygiene condition.(11) In the 

scores representing PMA index , 0: corresponds to no inflammation, and 1: 

representing inflammation of papillary, marginal and attached gingiva for all dentition. 

Regarding oral hygiene index, scores were ranging between 0-3 considering two sub 

scores for debris and calculus (11) According to their analysis PMA gingival index in 

patients with gastroesophageal reflux, was higher compared to control groups ( both 

younger and older). Also OHI index which is composed of Debris index and calculus 

index was notably higher in GERD patients than in both control groups. To defend their 



16 
 

hypothesis they mention to the protective role of saliva in cleaning oral cavity and its 

antimicrobial effect, and they refer to reduced salivary flow as the main reasonable 

explanation for periodontal disease, which will be discussed later in this manuscript(11) 

Song et al.(21) proposed that GERD was an independent predisposing factor for 

chronic periodontitis and there is a link between chronic inflammatory periodontal 

disease and gastroesophageal acid reflux. They compared two different groups with 

and without chronic periodontitis(n=280 each group). They reported that the number 

of cases of GERD in chronic periodontitis group were much higher than GERD in cases 

with no periodontal disorder( 80 cases vs 28 cases) . They indicated reduced salivary 

flow in GERD patients as the contributory factor for chronic periodontitis (21)  

 

According to their study reduced amount of salivary flow in GERD would provide a 

proper ambient for bacterial growth which is a causal factor for the formation of plaque 

on the teeth and gingival tissue which ends to periodontal disease. (21) 

A specific group of gram negative anaerobic bacteria, including Actinobacillus 

actinomycetemcomitans and Porphyromonas gingivalis are often found in association 

with chronic periodontitis(21) These bacteria have the more chance to live in the 

absence of saliva and its antimicrobial effect. Saliva is composed of various 

antimicrobial agents between them Chemokine ligand 28 (CCL28) has the main role 

in destroying bacteria involved in periodontal disease.  

This finding was in agreement with Vinesh et al.(30) who suggested periodontitis as 

the second most common oral  findings in GERD patients(25.5%) after dental 

erosion(44.6%).  
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Although most of authors found an evidence about an association between GERD and 

periodontal disease Muños et al. (23) failed to find this link. They evaluated Plaque 

index, haemorrhage index, and gingival recession, between the GERD and control 

group. Prevalence of periodontal lesions was the same in control as in the GERD 

group. However gingival recession was higher in the group with gastroesophageal 

disease. 

 
Risk of Inflammatory oral mucosa  

Inflammation of oral mucosa such as redness, erosion and ulcer in different regions of 

oral cavity in GERD patients are evaluated in different publications. 

 In the study conducted by Watanabe et al.(11) 16 cases (15.2%) of GERD group( out 

of 105 patients) represented inflammation of oral mucosa in areas such as tongue, 

hard and soft palate as well as buccal mucosa; whereas , no inflammatory region were 

found in control group. Severity of inflammation observed in GERD were classified into 

3 categories as  “Normal” without any alteration,  “Mild” corresponding to redness, and 

“Severe” inflammation which corresponds to erosion or ulcer. Severe inflammations in 

GERD patients are mainly reported in tongue, buccal mucosa and soft palate. Floor of 

the mouth was the only area which was intact even in GERD patients.(11) 

It is suggested that GERD might provoke oral mucosal lesions, by either direct acid 

contact or vapor of the acid to the oral cavity(17). Ranjitkar et al.( 17) proposed that 

there is a correlation between GERD and erythema of palatal mucosa and uvula. Also 

histological evaluation of palatal mucosa showed an epithelial atrophy and greater 

number of fibroblasts. However naked eyes were unable to recognise these 
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alterations. According to their study acid refluxate accompanied by contributing factor 

of hyposalivation causes oral mucosa alteration (17). 

In another study by Vinesh et al.(30), association between GERD and palatal erythema 

was observed. however the association was subtle(2.8% of GERD patients). Same 

result was confirmed by Fede et al.(29)who found a link between GERD and soft ⁄ hard 

palate and uvula mucosal erythema. In this study erythematous lesions were found in 

21.5% of GERD patients in comparison with only 5% in control groups.(29) 

This finding was in agreement by the study of Baxter et al.(31) which stated that 48.6% 

of GERD patients present oral alteration, such as erythematous lesions in 35.1% and 

burning sensation in 40.5% of them. 

 
Analysis of salivary parameters 
 
Alteration of salivary parameters including salivary flow rate, buffering capacity and PH 

has been assessed in GERD patients by many authors and researchers. Considering 

protective function of saliva and its important role in neutralising acids and its buffering 

system, is of paramount importance to know about its possible changes in GERD 

patients. 

More recent studies suggest a significant association between GERD and reduced 

salivary flow and buffering capacity (29). Hyposalivation and dry mouth (Xerostomia ) 

which is often linked to oral burning sensation as well as other common symptoms 

such as impaired swallowing function, trouble in mastication, speech difficulty, pain 

and discomfort in mouth and throat, dryness of lips and angular cheilitis are reported 

as complications of GERD in some studies (17). 
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In the study implemented by Fede et al.(29) xerostomia was  reported in GERD patient 

accounting for 54.5%, almost double of what was found in control group(29.0%)as well 

as higher prevalence of burning sensation in GERD patients (43.2%) vs 21% in control 

group (29). 

Changes in pH, buffer capacity and salivary flow rate are observed in patients with 

GERD according to several studies (20), (21)  

Yoshikawa et al.(22) continued their study by measurement of flow rate of saliva and 

swallowing function, by the Saxon test . They also evaluated frequency of swallowing 

.As per their study salivary flow rate, and frequency of swallowing was remarkably 

reduced in GERD patients compared with both control groups(22) 

According to their study reduced salivary flow or impaired swallowing function is 

considered as the more important associated factor of oral complications in patient 

with GERD (22) 

This finding was confirmed by Watanabe et al.(11) who by using Saxon test proposed 

that salivary flow rate in the GERD patients was remarkably lower compared to both 

younger and older control groups. Also As per their study, oral dryness is a common 

complication observed in GERD patients. They proposed that according to performed 

medical interview with GERD patients oral dryness is the most common complaint 

among them (56.2%).They attributed that complaint to the consequences of reduced 

salivary flow.(11) Fig.3 
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Fig 3. Salivary flow volume, Saxon test(11) 

Some other studies not only confirmed hyposalivation in GERD patients but also took 

further steps to establish an understanding of the etiology behind this alteration. Song 

et al.(21) has stated the esophago- salivary reflex as a key mechanism, which controls 

secretion of saliva in response to presence of acid in oesophageal lumen. In which the 

acid and its low PH stimulates oesophageal mechano-chemoreceptors. 

Following that afferent fibres would be activated, and parasympathetic efferent fibres 

induce secretion of saliva in salivary gland. This mechanism means that in a 

physiologic situation the more oesophageal refluxate the more saliva will be secreted. 

However this esophago-salivary reflex mechanism is impaired in GERD patients 

meaning a reduced salivary secretion and hyposalivation despite higher amount of 

oesophageal refluxate. This is a proposed hypothesis which needs further research to 

prove it (21) It has been stated that mixed saliva covers the whole oral cavity and 

creates a protective barrier against mechanical, thermal, chemical, and infectious 

damage. It is obvious that by removal of this protecting barrier oral cavity is susceptible 

to many disorders such as periodontal disease.(21) 
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Same result was achieved by another study in which the author has reported 

xerostomia, ulceration, angular cheilitis and gingivitis with the highest correlation with 

GERD and DE (6)and emphasizes again on saliva protecting role in the oral cavity. 

In another study carried out by Filip et al. (28)they stated that salivary flow rate in 

patient with GERD is lower than normal( Basal flow rate). They also indicated that in 

the study of GERD patients, low buffering capacity was observed in 54.2% of them , 

whereas high buffering capacity was detected only in 8.3% . As per their study 

decreased buffer capacity is much more important than reduced salivary flow in the 

occurrence of dental erosion and oral disease. (28) 

While most of selected studies indicated hyposalivation and reduced buffering capacity 

as the association factor for oral complications in GERD, Some others conversely 

proposed that no significant difference was observed in the salivary flow of GERD and 

control group.  

According to Correa et al.(20) No significant changes in salivary flow  was observed in 

the GERD and control groups. Neither in stimulated nor in non-stimulated saliva 

differences were reported. According to the author, their obtained result was in contrast 

with many other articles which all agree upon reduced salivary flow in GERD patients.  

As per their statistical analysis no difference was observed in saliva PH between the 

two case and control groups. In GERD group salivary PH was between 6.45 and 7.86 

with a slight difference with PH values of control groups (6.47- 8.69).However, they 

realised that buffering capacity of saliva was smaller in GERD than in control group (3.2 

± 0.7 units vs 3.7 ± 0.9) They concluded that higher prevalence of dental erosion 

observed in GERD patients could be due to reduced salivary buffering system.(20)  
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Although the last study failed to find any evidence reporting reduced salivary flow, they 

confirmed on reduced buffer capacity of saliva and the rest of studies agreed on the 

decrease of salivary flow rate and reduced buffering capacity as the common 

complication of GERD.  

Dental Management in GERD 
 
Early diagnosis of GERD is very important in order to impede irreversible destruction 

of the tooth. In order to diagnose and differentiate characteristics of erosion compared 

to other types of tooth wear, expertise and ample knowledge is required (1). Regarding 

management of oral complications in GERD, first it needs to be correctly diagnosed, 

following required protocols including patient’s medical and dental history, detailed 

intraoral and extraoral examination is needed. If the dentist is suspicious about GERD 

and the patient is unaware of it, questions about presence of other typical symptoms 

of GERD such as heartburn or acid taste in the mouth should be asked by the dentist. 

In order to confirm diagnosis dentist should refer the patient to gastroenterologist for 

further medical evaluation.(1) 

Patients with GERD, are more susceptible to oral complications and need to follow a 

specific and appropriate oral hygiene including brushing at least twice a day. As they 

normally complain about sensitive teeth and gums using soft bristled toothbrush and 

fluoridated toothpaste for sensitive teeth are recommended. Mouthwash and dental 

floss also improve their oral hygiene.(24) Taking into account that dental brushing  

immediately after the acid backflow should be avoided. They can brush approximately 

after 60 min which is the time required by saliva to neutralise acid .(24) However, It is 

highly recommended that Immediately after acidic reflux the patient rinses with water, 

sodium bicarbonate and a fluoride mouthwash. Water is to eliminate acid, sodium 
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bicarbonate is to neutralise the demineralising acid and fluoride is to remineralise 

dental structure .(1)(24) 

Fluoride therapy is important as this substance inhibits demineralisation of the 

teeth.(24) The role that fluoride plays is by precipitation of calcium fluoride like material, 

on the eroded tooth surfaces. Use of fluorine is proposed in many articles to improve 

the tooth surface integrity.(17) Mouth wash, gels, varnishes which are highly 

concentrated with fluoride are strongly recommended to lower the risk of enamel and 

dentin erosion and increase of tooth resistance.(1) 

Fluoride varnish is a preventive measurements that should be taken every 3 months 

in dental office for GERD patients.(1). Successful remineralisation of dental erosion 

also depends on having a controlled diet of less sugary as well as less acidic 

foods.(14). It is highly recommended to GERD patients to reduce consuming acidic 

foods or beverages such as alcohol, lemon juice or coffee. Patients with hyposalivation 

who ingest acidic products to stimulate saliva production, should be advised to avoid 

these products(17)(24) and replace them by chewing of antacid-sugar free medications 

instead, which contributes to increasing PH level. 

Also xylitol chewing gum which improves salivary secretion and increases tooth 

remineralization is recommended (1). In a severe xerostomia a consultation with 

patient’s doctor might be required to prescribe Pilocarpine to improve salivary flow 

rate.(1) 

 Restorative treatment is required when :(1) 

• the structural integrity of the tooth is altered  

•  the teeth are hypersensitive  

• The teeth are with loss of anatomical structure, vertical dimension or function  
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•  The teeth aesthetically disapproved by the patient 

• Risk of  pulpal exposure  

In early stages of erosion with enamel loss (BEWE 3-8) restoration might be 

done in order to prevent progression of disorder and /or aesthetic needs. In 

these cases treatment of choice would be the minimal invasive treatment which 

is direct composite veneer(1),(12) in medium stages when dentin is exposed 

(BEWE 9-13) direct or indirect porcelain veneer or crown could be the treatment 

option.(1),(12) When it comes to sever loss of tooth structure with more than 

50% destruction of dental surface (BEWE14-18) or loss of vertical dimension, 

indirect prosthetic reconstruction such as ceramic crown would be our only 

treatment of choice.(1),(12) 

BEWE(Basic Erosive Wear Examination) grading criteria and risk level grouping 

in (Annex 3, 4)(32) 

 

Conclusion: 

Taking into account the results of our different selected studies and analysing them, 

we came to the conclusion that: 

- Dental erosion is the most prevalent oral complication of GERD.  

- Saliva is the most important biological factor, influencing dental erosion by alteration 

of its quality and quantity.  

- There is a strong association between reduced salivary flow and buffering capacity 

in GERD and oral complications. 
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- There is a correlation between GERD and other oral manifestations including 

periodontal disease and oral inflammatory mucosa, however prevalence of them are 

much less than DE. 

- Possible link between GERD and Dental caries has not been proved and authors 

have different ideas upon. Further study is required in this field. 

- Precise evaluation of oral cavity along with ample knowledge, discloses many of oral 

disorders associated with GERD, and contributes to early diagnosis, in order to prevent 

further damage to the teeth and oral cavity.  

 

Responsibility of the study 

This project provides background knowledge about GERD which is a very common 

disease with various troublesome symptoms. The project has the social responsibility 

as by broadening the knowledge about GERD and its oral complications, early 

diagnosis would be possible and the progress of disease would be halted. Moreover 

through correct treatment of GERD, possible pain or discomfort would be relieved and 

quality of life of the patient will be improved.  
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Annexes 

Annex 1. 

Smith and Knight tooth wear index (27) 

 

*Lower score is assigned when there is a doubt 

B= buccal or labial; L= lingual or palatal; O=occlusal ; I=incisal ; C=cervical(27) 
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Annex 2. 

Erosion grading scale of Eccles and Jerkins (14) 

 

Annex 3.  

Grading tooth erosion BEWE criteria(32) 

 

Annex 4. 

 BEWE risk level grouping (32) 

 



32 
 

Annexes 5. 

References 

1.  

 



33 
 

2. 

 



34 
 

3.   

 



35 
 

4.  

 



36 
 

5.  

 



37 
 

6.  

 



38 
 

7.  

 



39 
 

8.  

 



40 
 

9.  

 



41 
 

10.  

 



42 
 

11. 

 



43 
 

12.  

 



44 
 

13.  

 



45 
 

14.  

 



46 
 

15.  

 



47 
 

16.  

 



48 
 

17. 

 



49 
 

18.  

 



50 
 

19.  

 



51 
 

20.  

 



52 
 

21.  

 



53 
 

22.  

 



54 
 

23.  

 



55 
 

24.  

 



56 
 

25.  

 



57 
 

26.  

 



58 
 

27.  

 



59 
 

28.  

 



60 
 

29.  

 



61 
 

30.  

 



62 
 

31.  

 



63 
 

32.  

 



64 
 

 


