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Abstract 

Introduction: gastroesophageal reflux disease (GERD) is “a condition which develops 

when the reflux of stomach contents causes troublesome symptoms and/or 

complications”. The prevalence of GERD has increased in the last years and currently 

it is one of the most ordinary chronic disorders, with a great variety of symptoms and 

various degrees of severity. 

Objectives: to describe the most common oral lesions associated to GERD in both hard 

and soft tissues, focusing as well on their management and on a possible relationship 

between GERD and bruxism.  

Methodology: a bibliographic research of biomedical literature published between 2010 

and 2021 was performed using PubMed and Medline, resulting in 32 scientific articles.  

Discussion of results: there is a great amount of evidence proving that dental erosion 

is a considerable manifestation of GERD in the oral cavity. With regard to mucosal 

lesions and bruxism, the literature suggests an association to GERD. Despite this, the 

available information is insufficient to establish a proper connection.  

Conclusion: erosive tooth wear is a confirmed oral manifestation of GERD, while the 

relationships with soft tissue lesions and bruxism require further investigations. It is 

clear that the dentist plays a key role in the diagnosis of GERD and, as such, will need 

to cooperate with the patient’s family doctor/gastroenterologist so that both a complete 

and long-lasting treatment will be provided.       

    

  

  

 
  



  



Resumen 

Introducción: La enfermedad por reflujo gastroesofágico (ERGE) es “una condición 

que se desarrolla cuando el reflujo del contenido del estómago causa síntomas 

molestos y/o complicaciones”. La prevalencia de la ERGE ha aumentado en los 

últimos años y actualmente es uno de los trastornos crónicos más comunes, con una 

gran variedad de síntomas y varios grados de gravedad.  

Objetivos: describir las lesiones orales más comunes asociadas a la ERGE tanto en 

tejidos duros como blandos, centrándose también en sus manejo y en una posible 

relación entre ERGE y bruxismo. 

Metodología: se realizó una investigación bibliográfica de literatura biomédica 

publicada entre 2010 y 2021 utilizando PubMed y Medline, dando como resultado 32 

artículos científicos. 

Discusión de los resultados: existe una gran cantidad de evidencia que demuestra que 

la erosión dental es una manifestación considerable de la ERGE en la cavidad bucal. 

Con respecto a las lesiones de las mucosas y el bruxismo, la literatura sugiere una 

asociación con la ERGE. A pesar de esto, la información disponible es insuficiente 

para establecer una conexión adecuada. 

Conclusión: el desgaste dental erosivo es una manifestación oral confirmada de la 

ERGE, mientras que las relaciones con las lesiones de los tejidos blandos y el 

bruxismo requieren más investigaciones. Está claro que el dentista juega un papel 

clave en el diagnóstico de la ERGE y, como tal, deberá cooperar con el médico de 

familia/gastroenterólogo del paciente para que se le brinde un tratamiento completo y 

duradero. 
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1. Introduction  

1.1 Gastroesophageal reflux disease (GERD): definition 

First of all, it is important to differentiate gastroesophageal reflux (GER) from 

gastroesophageal reflux disease (GERD) (1).  

On one hand, GER is a natural physical occurrence taking place when momentary 

resting of the lower esophageal sphincter favors the retrograde flow of gastric juice into 

the esophagus and beyond. The rate of occurrence of reflux and the length of episodes 

differ according to the age, with newborns going through more numerous and frequent 

episodes than older toddlers and teenagers (1). As far as the adult group is concerned, 

the prevalence of GER manifestations seems to differ by population. According to the 

available data, symptoms of GER are more common in Occidental countries (10-20%) 

than in Oriental ones (~5%) (2). 

On the other hand, gastroesophageal reflux disease (GERD) is manifestations or 

difficulties due to pathological GER (3).  

The prevalence of GERD has broadened in the last years and at the moment it is one 

of the most ordinary chronic illnesses, with a wide range of symptoms and different 

grades of seriousness (4).  

The current notion of reflux esophagitis was created in 1935 when a milestone 

publication in JAMA first proposed that gastric excretions could produce damage of the 

mucosae. Afterwards, the cardinal pathophysiological process was described by 

Allison in 1946 and the term “reflux esophagitis” was introduced (5).  

Until recently, GERD was described in many different ways as the absence of a gold 

criterion for identification made it hard to accept an adequate definition (6).  
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An International Consensus Group in 2006 established a categorization of GERD and 

named it “The Montreal Classification”. This new arrangement determined a foundation 

for globally acknowledged terminology, allowing the connection of different countries’ 

cultures and facilitating the handling of GERD (7).  

According to the Montreal definition, GERD is “a condition which develops when the 

reflux of stomach contents causes troublesome symptoms and/or complications”. In 

agreement with this description, GERD can be divided into two syndromes: an 

esophageal and an extraesophageal ones (table 1) (6). 

Esophageal syndromes  
Syndromes with symptoms 
Typical reflux symptoms  
Reflux chest pain  
Syndromes with esophageal injury  
Reflux esophagitis  

Reflux stricture 
Barrett’s esophagus 
Esophageal adenocarcinoma 
Extraesophageal syndromes 
Established associations  
Reflux cough syndrome 

Reflux laryngitis syndrome 
Reflux asthma syndrome 
Reflux dental erosion syndrome 
Proposed associations 

Pharyngitis  
Sinusitis 
Idiopathic pulmonary fibrosis 
Recurrent otitis media 

Table 1. The Montreal description of GERD and its constituent syndromes. Modified 
from: Nwokediuko SC (6).  
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This global consensus admits that a diagnosis of GERD could be carried out in primary 

care taking solely into account the presence of symptoms, without any further 

diagnostic examination. This path is suitable for the majority of the patients and does 

not involve superfluous assets (6).  

The verge at which symptoms account for the disease is reached when they are 

bothersome to patients and alter their daily actions. This patient-centered way to reach 

the diagnosis involves as well questioning how their daily routine is influenced by their 

symptoms (7).  

Heartburn and regurgitation are the defining symptoms of GERD. The former is 

described as a stinging feeling in the retrosternal area, while the latter is outlined as 

the impression of movement of refluxed stomach contents into the oral cavity or 

hypopharynx. These manifestations are considered characteristic enough to perform 

a diagnosis of GERD. In addition, esophageal and extraesophageal 

symptoms/syndromes that constitute part of the structure of GERD involve pain to the 

chest, alterations of sleep, cough, wheezing, status asthmaticus and dental erosive 

wear (6).  

According to endoscopy detections, patients affected by GERD can be classified as 

either presenting harm to the esophageal mucosa (erosive esophagitis and Barrett’s 

esophagus) or no injury to it (endoscopy-negative reflux disease or nonerosive reflux 

disease: NERD) (7).  

This recent evidence suggests that the genetic makeup of each single individual 

exposed to comparable environmental influences may finally decide the particular 

phenotypic appearance of GERD. Once GERD phenotypes are determined, they 

remain true to form (6).  
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Though, it is important to distinguish between GERD in the adult population and the 

same disease in the pediatric one (1)(3).  

It is for this reason that in 2009 another International Consensus Group similar to the 

Montreal one was held and a proper definition of GERD in the children community was 

created (1).  

GERD in a child occurs when the cause of inconvenient symptoms and/or difficulties 

is the reflux of gastric contents. Its symptoms change depending on the age (3) and 

are considered bothersome when they affect adversely the comfort of the child and not 

just guardian’s one. If the reflux symptoms are not troublesome in neither the infant, 

nor in the older child or nor in the teenager (1-17 years old), the diagnosis should not 

be GERD (1).  

Endoscopy gives the possibility to identify and classify the esophageal mucosal 

damage and the likely complications of GERD, while the use of histology is limited in 

finding or ruling out a GERD diagnosis as its principal role is to eliminate other 

disorders and/or affections of GERD (1).  

1.2 Risk factors and pathophysiology of GERD 

Despite the economic stress that GERD causes on the health care system of some 

areas in the world, at the moment it is considered and studied as a multifactorial illness 

(1).  

In order to understand the pathogenesis of GERD, it is important to analyze two main 

sections of interest. The first one concerns the processes by which reflux happens and 

the aspects that make them possible, while the second one is constituted by the 

elements that affect the awareness of GERD symptoms (4).  
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The first factor to include in the former is sliding hiatal hernia. The esophagogastric 

junction (EGJ) works as an anti-reflux blockade and is constituted by the smooth 

muscle of the lower esophageal sphincter (LES), which is enclosed by oblique gastric 

fibers. These are attached to the striated muscle of the crural diaphragm by the phreno-

esophageal ligament. A hiatal hernia is described as the proximal dislocation of the 

EGJ making the intrinsic sphincter lie proximal to the hiatus constituted by the crural 

diaphragm, which is probably provoked by the weakening or fracture of the phreno-

esophageal ligament (4).  

The evidence suggesting that individuals with hiatus hernia present more reflux events 

and higher exposition to esophageal acid than the ones with no hiatal hernia is 

indubitable. Moreover, on endoscopy it is possible to appreciate that people with hiatus 

hernia suffer from a more serious esophagitis. In addition, it is proved that a bigger 

hiatal hernia is related to a longer exposure to esophageal acid and protracted acid 

clearance times (4).  

Many investigations have been carried out to understand how hiatus hernia gives origin 

to GERD. Generally, during straining-related augmented abdominal pressure and in 

the course of inhalation, a contraction of the crural diaphragm occurs giving origin to a 

raise in LES pressure. This increase makes up for the enlarged pressure gradient 

between the stomach and the esophagus. Moreover, the LES pressure is also affected 

by the crural diaphragm. This way, it is possible to find a high-pressure gradient at the 

level of the LES and one at the height of the crural diaphragm. In addition, in subjects 

presenting hiatal hernia no overlap is found between the LES and the crural diaphragm. 

As a consequence, a more inefficient anti-reflux barrier and a greater probability of 

reflux are originated (4).  
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Therefore, it is possible to claim that impaired crural diaphragm function is firmly related 

to GERD (4).  

Another suggested process by which hiatal hernia produces GERD is the one in which 

the content of the stomach is trapped in the sac of the hiatal hernia (between the LES 

proximally and the crural diaphragm distally) and refluxes in the following swallow-

activated relaxations of the LES. As the esophageal clearance in patients presenting 

hiatal hernia is impaired, then the acid clearance is damaged too (4).  

To conclude, it is sometimes difficult to see a small difference between two pressure 

peaks. As a consequence, small hernias may not be discovered while implications to 

the pathogenesis could still happen. So, hiatus hernia can cause GERD by means of 

different processes (4)(8). 

 

 

 

Fig. 1. Image of a hiatal hernia. Source: J.L. Jameson, A.S. Fauci, D.L. Kasper, S.L. 
Hauser, D.L. Longo, J. Loscalzo: Harrison’s Principles of Internal Medicine. 20th 
Edition.         
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The second factor to include in the first section is low pressure of the LES. This second  

factor is less important because a continuous low LES pressure is found in just a small  

number of patients (4).  

A greater role is played by the transient relaxation of the lower esophageal sphincter 

(TRLES) (8). As opposed to the esophagus, which undergoes a short shrinkage when 

ingesting, the LES remains in a continuous mode of contraction. By doing so, it acts 

as a natural blockade and prevents the reflux of stomach contents (4).  

The resting tone of the LES is roughly 10-30 mmHg greater than both gastric and 

esophageal luminal pressures (4).  

TRLESs are involuntary and sudden reductions in LES pressure, which are not 

associated to the action of swallowing (1) and are induced by the vagal nerve (4). As 

opposed to relaxations produced by the act of ingestion (generally lasting 6-8 

seconds), the ones of the TRLEs persist for a longer time (usually more than 10 

seconds). Moreover, they are typically described as presenting a lowest-point pressure 

of 2 mmHg or even less and are mainly provoked by gastric distension. Consequently, 

they are more likely to occur in the postprandial state (1). TRLESs are also common 

when standing in an erect posture and new investigations found that patients 

presenting reflux disease do not necessarily have more recurrent TRLESs, but rather, 

the latter in patients with GERD are more prone to be correlated with acid reflux (4). 

The first section also includes the study of the acid pocket (4).  

A paradox that was overlooked at for a long time is that in GERD the majority of acid 

reflux events happen in the postprandial period, although intragastric pH reaches its 

greatest value just after a meal because of food’s buffering effect (4).  
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Recent studies assured that following meals, the esophageal refluxate appeared to be 

generally more acidic than the body of the stomach. This is also known as acid pocket, 

which is located at the EGJ and gets away from the buffering effect of the meals. 

Furthermore, it is proved that the proximal margin of the acid pocket could reach and 

even cross the LES. This extension of the pocket is related to the severity of both 

GERD and hiatal hernia. In addition, further research also suggests that the 

supradiaphragmatic location of the acid pocket has a greater importance in the 

evolution of GERD than its extent (4).  

A great emphasis is also put on the presence of a hiatus hernia. A bigger hiatal hernia 

catches a greater acid pocket in the hiatus sac and, as a consequence, reflux 

increases. So, the main factor that affects the position of the acid pocket is the 

existence of a hiatus hernia (4).  

It is also relevant to analyze in the first section the increased distensibility of the EGJ. 

Radiographic investigations indicate that patients affected by GERD present a more 

compliant LES both in rest and during swallowing relaxation (especially in patients with 

a hiatal hernia). Furthermore, it is claimed that this factor may demonstrate the 

decreased capacity to restrict reflux to gas (belching) in individuals presenting GERD. 

A greater distensibility has a strong importance because it produces greater reflux 

volumes per event. Additionally, many studies prove that there is a correlation between 

an increased flap valve grade, a raise in reflux esophagitis and an atypical esophageal 

acid exposure (4).  

So, a connection between flap valve grade and EGJ distensibility is predictable. 

Despite this, it is not yet clear which measure has a greater relevance. Lately, it was 

confirmed that the esophagogastric insertion angle was more obtuse in subjects with 
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GERD and it is for this reason that the reflux protection carried out by the flap valve 

mechanism could be negatively affected (4).  

Sixth factor to investigate in the first section is the impaired esophageal clearance. 

Currently, it is understood that both LES and esophagus are very relevant in the anti-

reflux mechanisms (8).  

The two principal processes that work in the clearance of GER events are gravity and 

esophageal peristalsis (primary and secondary). Moreover, salivary and esophageal 

bicarbonate are necessary to neutralize an acidic reflux event. Manometric studies on 

the esophageal pH in GERD patients prove that the principal clearance event after 

GER in a standing posture is primary peristalsis. This type of peristalsis following an 

event of reflux, as the first motor happening, is a more frequent occurrence in GERD 

individuals. Despite this fact, secondary peristalsis is significant at night because it is 

the earliest event in 80% of GER experiences. This is probably a consequence of the 

restriction of the deglutition reflex (8).  

Esophageal motility alterations can be found in about 30% of the patients affected by 

GERD, being ineffective esophageal motility (IEM) the most common disorder (8).  

The last mechanism that is included in the first section is delayed gastric emptying. 

This factor may cause GER because the stomach is full for a larger time arising the 

likelihood of GER episodes. Furthermore, the intra-gastric pressure over the resting 

LES pressure is greater and raised gastric distension can generate TRLES. The 

occurrence of total delayed gastric emptying in patients with GERD is very common. 

Despite this, there are investigations suggesting that the prevalence of delayed gastric 

emptying in GERD is very small or equal to zero. Though, other analyses prove an 

occurrence of more than 40%. This discrepancy could be partly due to different 
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methods of investigation. Delayed gastric emptying happens as well in NERD, 

displaying a prevalence that could be compared to the one in patients with erosive 

esophagitis (8).  

After analyzing all the previous aspects, it is possible to assert that the pathophysiology 

of GERD is affected by the rate of occurrence and severity of reflux. Despite this, 

severe symptoms can be found in patients with a reasonably low esophageal acid 

exposure, while patients presenting a high one may have few symptoms (4).  

The second section includes aspects other than acid reflux per se affecting the 

symptoms of GERD and the first one of interest is the pH of the reflux (4).  

It is currently accepted that even a pH greater than four can produce reflux symptoms. 

Despite this, heartburn and regurgitation are more prone to be caused by reflux events 

in which the drop of the pH is greater. Moreover, it is proved that in GERD patients 

who are not undergoing a proton pump inhibitor (PPI) therapy 37% of reflux episodes 

show a weak acidity or a poor alkalinity, while in patients taking these drugs there is 

an increase to 80%. It is also possible to confirm that symptomatic poorly acidic reflux 

events are anticipated in the last 15-30 minutes by larger cumulative acid exposure 

than the asymptomatic refluxes. As a conclusion, it is possible to confirm the relevance 

of non-acid reflux in the perception of reflux symptoms (4).  

The second section also includes the proximal extent. It is demonstrated that events 

of acid reflux presenting a large proximal extent are more probable to be felt. 

Furthermore, it is possible to assert that all kinds of reflux episodes with a great 

proximal extent (acid and non-acid) are more likely to produce symptoms. Other 

investigations show that patients with serious esophagitis have a tendency to present 

a higher average proximal extent than the ones with mild esophagitis. In addition, it is 
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proved that proximal extent is lower in NERD patients when related to subjects affected 

by esophagitis. This increased perception in reflux events with a high proximal extent 

may be due to the fact that reflux episodes with bigger volumes reach higher levels, 

causing a larger mechanical (distension) and chemical (acid) stimulation of the afferent 

nerves. The importance of the dilatation of the esophagus for symptom perception is 

proved by analyses in patients taking PPI drugs as proximal extent is connected to 

reflux perception despite a decreased acidity. In addition, GERD patients present 

smaller thresholds and, as a consequence, a greater mechano-sensitivity (4).  

Another important aspect is gas reflux. In NERD individuals, the presence of gas in the 

refluxate significantly increases the likelihood of reflux perception. Moreover, pure gas 

reflux events can produce symptoms as well. This is due to the fact that GERD patients 

undergoing refractory PPI therapy engulf air more often during meals and present more 

reflux events which contain gas. Gas reflux can cause symptoms because of the 

stimulation of mechanoreceptors by esophageal luminal distention (4).  

A great relevance in this second section is also constituted by the duodenal-gastric-

esophageal reflux. In gastroesophageal reflux it is also possible to find harmful 

components other than acid. These constituents include pepsin, trypsin and bile acids. 

Analyses inspecting the bilirubin concentration in the esophagus show that in GERD 

subjects who are not undergoing PPI therapy only 6-9 % of reflux symptoms are related 

to bile reflux and 12% to mixed (acid-bile) reflux. The mixture of bile acids and pepsin 

can produce disruption of the epithelial barrier function and cause harm of the mucosa 

(4).  

This section also comprises the longitudinal muscle contraction. It is very common to 

find uninterrupted contractions of the esophagus preceding events of chest pain. This 
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shrinkage can also produce a heartburn sensation in patients affected by GERD. A 

possible phenomenon by which these contractions can generate symptoms of reflux is 

transient ischemia of the esophageal wall. Furthermore, it is proved that TRLESs are 

related to a specific arrangement of longitudinal muscle contractions which have a 

similar duration to the one of a TRLES. In addition, this muscle shrinkage is associated 

to a reduced blood perfusion of the esophageal wall (4).  

An important role is also played by the mucosal integrity (8). An esophagus in good 

conditions is surrounded by a compact barrier of squamous epithelium which holds 

harmful substances in the lumen detached from peripheral nociceptors. In people 

presenting esophagitis there is a clear rupture in this barrier making it possible for 

components of the refluxate to arrive at the nociceptors in the lamina propria. 

Nevertheless, this sharp crack is not detectable in many of the GERD subjects who 

present a normal gastroscopy. Recently, microscopic deterioration of the esophageal 

mucosa was proposed as a pathophysiological factor in the manifestation of symptoms 

in individuals affected by NERD. This suggestion is due to the fact that a connection 

between defective mucosal integrity and empirical sensitivity to acid appears to exist 

(4).  

Mucosal factors show a great pertinence in this second field of interest. It is confirmed 

that acid perfusion in the lower esophagus causes dilated intercellular spaces (DISs) 

in the epithelial tissue. It appears that DIS is originated by flow of ions (chloride ions 

included) through the epithelium because of an initial raised permeability. This is 

afterwards followed by water which, due to osmosis, penetrates the intercellular 

spaces producing dilation. Moreover, it is proved that therapy with PPIs overturns 

DISs. Lately, it was confirmed that in healthy individuals DIS can be produced not only 
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by acid (pH 2.0) but also by poorly acidic solutions (pH 5.5). In addition, it is possible 

to claim that distal perfusions also cause DIS in more proximal and unexposed 

mucosa. It must be noted as well that, together with structural signs of deterioration of 

the mucosal barrier in GERD, functional signs of its impairment can be present too. 

Cell-to-cell adhesion proteins (like tight junctions, e-cadherin and desmosomes) 

preserve the stability of the esophageal epithelium and separate its mucosal side from 

the serosal one. In GERD patients the epithelial tissue of the esophagus presents a 

raised permeability and is related to the proteolytic cleavage of e-cadherin, showing 

the relevance of the cell-to-cell adhesion proteins (4). 

Last factor to take into account in this second section is sensitization (peripheral and 

central). As far as the former is concerned, GERD symptoms can be perceived as a 

consequence of an enhanced responsiveness of the esophagus to various stimuli. An  

exaggerated stimulation of the peripheral receptors of the afferent nerve endings can 

generate their upregulation through the dispensation of intracellular inflammatory 

mediators and produce a decreased threshold of transduction as a consequence. This 

primary sensitization leads to a hypersensitivity at the location of injury (4).  

It occurs that many receptors are implicated in peripheral sensitization. Among them, 

it is possible to include the transient receptor vanilloid 1 (TRPV1) receptor, the acid-

sensitivity ion channels and the purinergic (P2X) receptors (4).  

TRPV1-receptor expression is greater in the sore esophageal mucosa. It is suggested 

that TRPV1 activation caused by acid-generated inflammation produces synthesis and 

discharge of P substance and calcitonin gene-related peptide from submucosal 

neurons and of platelet-activating factor from the cells of the epithelium. The first two 

are relevant inflammatory mediators, producing in this manner greater inflammation 
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which could induce a heightened permeability of the mucosa and farther peripheral 

sensitization (4).  

An essential role in esophageal hypersensitivity is played not only by peripheral but 

also central sensitization. Acid provocation of the esophagus sensitizes as well the 

insula and cingulate cortex to subliminal and liminal non-painful mechanical 

stimulations. Intensified nociceptor input causes repeated warning cascades in the 

spinal dorsal horn neurons which later generates facilitated excitatory synaptic 

responses and decreased restriction, producing magnified reactions to both harmful 

and inoffensive inputs. Investigations conducted on the influences of negative and 

neutral emotional states on the perception of non-painful expansion of the esophagus 

found that the same stimulation was felt more strongly during an adverse emotional 

situation and was connected to a raised cortical activity in the anterior insula and the 

dorsal anterior cingulate gyri than during an indifferent emotional context. Furthermore, 

it is proved that exposure to acid in patients with GERD generates a faster and bigger 

cerebral activity than in healthy ones (4).   

1.3 Clinical manifestations of GERD 

In order to study the possible clinical presentations of GERD, it is important to 

distinguish between the appearance of this disease in children/adolescents and adults. 

As far as the first group is concerned, the most ordinary form of manifestation is self-

perception. Despite this, it is hard for children younger than 8-12 years to describe their 

symptoms due to their development and ability to communicate. Moreover, most of the 

characteristic symptoms of GERD are non-specific and present a great variation 

depending on the age. On the contrary, the majority of teenagers has the capability to 

report their symptoms and to establish how burdensome they are. As a consequence, 
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an accurate history and bodily examination may be enough to confirm a diagnosis of 

GERD in the group of older children and teenagers without the need of further research 

(1).  

The most frequent presentations of juvenile reflux are regurgitation (flow of gastric 

refluxed content into the oral pharynx) and vomiting. The ordinary manifestation of a 

trouble-free GER in an evidently healthy child presenting a typical growth is 

uncomplicated and innocuous regurgitation (9), which is also known as “happy spitter” 

(3). In these cases, spit up is frequently painless and non-bilious with no or minimal 

annoyance. In order to establish a diagnosis in these young children, it is necessary to 

collect data on the feeding history focusing on the quantity and regularity of formula or 

breastfeeding, the position of the toddler when the feeding is carried out, the burping 

and the behavior during this process (9).  

Gasping and coughing during the feeding or an important irascibility can be alerting 

signs of GERD (3). If vigorous regurgitation of gastric contents occurs, laboratory and 

radiographic examinations of the upper gastrointestinal tract should be performed to 

differentiate other sources of vomiting (9).  

Another possible clinical manifestation of GERD in infants includes unexplained crying 

and distressed behavior (3). These two are non-specific symptoms and could be 

related to a large range of aspects, which may be either pathologic or not. Toddlers on 

average weep or fuss two hours daily. However, personal differences of crying in 

newborns and awareness of the parents must be taken into account. Irritation 

associated to arching in babies is believed to be a non-spoken correspondent of 

pyrosis or chest pain in older kids (9).  
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Failure to thrive or poor weight gain should also be added to the group of the clinical 

manifestations of GERD in infants. Even in this case, a thorough feeding history should 

be realized. Together with the quantity of consumption and its regularity, it is also 

important to collect information on the description of the toddler’s sucking and 

swallowing reflex. If the child is not gaining weight despite the presence of a proper 

amount of calories, it is necessary to start an analysis on origins of regurgitation and 

loss of weight other than GERD (9).  

Clinical presentations in toddlers that should also be studied are the extraesophageal 

ones. It is possible to find evidence suggesting a likely association between GERD and 

an array of extraesophageal symptoms (3). Among them, it is important to analyze 

apnea and apparent life-threatening events (ALTEs). These two are commonly studied 

as extraesophageal presentations of GERD but causality is not often proved. Apnea 

of prematurity (AOP) is a developmental sleep disease which is not totally known yet.  

Feeding is a meaningful cause for AOP to occur. Hypoxemia during the feeding 

process is most likely associated to an inexperienced coordination between suction, 

ingestion and respiration. Despite this, it may also be caused by an immature laryngeal 

chemoreflex. Hypoxemia after feeding may be produced by diaphragmatic fatigue and 

GER infrequently takes part into it. Even though an apparent temporal association 

based on history is found in some cases and testing in single infants is generally 

noticed, the current evidence shows that there is no connection between GER and 

either apnea or ALTEs. It is also possible to claim that anti-reflux drugs do not 

decrease the frequency of apnea events in premature toddlers (9).  

Last clinical presentation to take into account in the group of young children is Sandifer 

Syndrome. This final manifestation is an uncommon particular presentation of GERD 
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and is a spasmodic torsional dystonia that is associated to arching of the back and 

opisthotonic posturing. It is indispensable to make a differential diagnosis with other 

neurologic conditions such as seizures, infantile spasm and dystonia. The 

pathogenesis of this condition is not completely understood yet but it is hypothesized 

that it happens following a vagally-mediated reflex as a reaction to esophageal acid 

exposure. This condition answers well to an anti-reflux therapy (9).  

As far as the group of adults is concerned, the symptomatology of GERD generally 

includes heartburn or pyrosis, regurgitation and dysphagia. Heartburn shows a 

specificity of 89% and a positive predictive value of 81% for GERD. Regurgitation 

presents a specificity of 95% and a positive predictive value of 57% for the disease. 

The combination of the former and the latter has a veracity larger than 90% for the 

diagnosis of GERD (5).  

Recent investigations provide knowledge on the extraesophageal manifestations of 

this disease. There are patients that do not present any complaint of associated 

heartburn and regurgitation. This led to the description of the “atypical” presentations 

of GERD. It is possible to find at least one extraesophageal symptom in 80% of the 

patients with GERD. The most ordinary atypical symptoms include asthma, cough and 

laryngitis (5).  

Together with asthma and post-nasal drip, it is possible to claim that GERD is one of 

the three major origins of chronic cough, computing for 20% of the cases (7). Reflux-

related cough should be presumed in patients presenting chronic non-productive 

cough without proof of asthma or post-nasal drip, non-smokers who are not on cough-

producing drugs and in individuals whose symptoms get worse after big meals or when 

in a supine position (10).  
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Chronic laryngitis is a continuous inflammation of the larynx produced by either outer  

irritation from smoking, alcohol or intrinsic factors such as asthma and GERD (7). It is  

possible to estimate that 50-60% of chronic laryngitis and sore throat that is difficult to  

treat may be connected to GERD (10). Reflux of gastroduodenal contents in patients  

affected by chronic laryngitis is generally cited as laryngopharyngeal reflux (LPR), 

where presenting symptoms mostly comprise dysphonia, globus pharyngeus 

(perception of lump in the throat), moderate dysphagia, hoarseness, chronic cough 

and nonproductive throat clearing (7).  

Asthmatic patients who either present symptoms that worsen after eating or who do 

not respond to anti-asthmatic therapy should be thought of presenting GERD-related 

asthma. In the same way, patients presenting GERD symptoms before the beginning 

of asthma’s ones should be counted as affected by reflux induced asthma (7). 

Occasionally, GERD can also produce esophageal injuries due to caustic 

inflammation (peptic or reflux esophagitis) such as hemorrhages and perforations. As 

far as the former is concerned, chronic bleeding and anemia that is iron-deficient may 

occur in the case of esophageal erosions and ulcers. The latter ones are a very rare 

complication of GERD and they generally occur as a result of an esophageal ulcer, 

causing mediastinitis (5).  

Other two possible chronic esophageal complications include strictures and Barrett 

esophagus (BE). Peptic strictures are severe end stages of reflux disease, which 

happen in 4-20% of patients affected by reflux esophagitis. Among these patients, 25- 

50% develop concomitant columnar metaplasia of the squamous epithelium (BE). This 

is the most severe histological repercussion of GERD and it is studied as a 

precancerous lesion (5).  
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Risk factors involve chronic reflux symptoms, smoking, white race, male sex, raising 

age (especially older than 50 years), hiatal hernia and obesity. If warning signs are 

present, an endoscopy is recommended (7).  

GERD is often described as a progressive disease, in which effective intervention is 

necessary to avoid going from a nonerosive illness to an erosive one and an eventual 

BE. This “spectrum of disease” analysis is contrasted by the perspective that GERD 

is an illness characterized by phenotypical categories such as nonerosive disease, 

erosive esophagitis and Barrett esophagus. This means that change from one 

presentation to another one is not common and individuals tend to stay in their primary 

category. This is also supported by the reported rates of change over a period of 20 

years, which are relatively small. In individuals in whom it was possible to rule out in 

the site of a healed mucosa at index endoscopy stricture and BE, the chance of 

developing them during the following 7 years is respectively 1.9% and 0.0% (7).  

Finally, GERD can also produce pathological alterations to both hard and soft oral 

tissues (11). Among them, the most predominant one is dental erosion (12) while oral 

changes in the mucosa related to GERD are seen less commonly (11). Undiagnosed 

tooth erosion can produce really severe injuries to the dentition over time and it is quite 

regular to find patients unaware of the condition. For this reason, dentists acquire a 

very important role as they may be the first ones to find signs of the disease allowing 

them to perform the first diagnosis (12). 
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2. Objectives  

Primary objectives:  

- To describe the most common dental lesions produced by chronic 

gastroesophageal reflux disease (GERD). 

- To review the most frequent oral mucosa problems associated to chronic 

GERD.  

Secondary objectives:  

- To analyze the relationship between GERD and the parafunctional habit of 

bruxism.  

- To review management of patients with GERD at dental offices.  
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3. Methodologies 

In order to realize this investigation, a bibliographic research of biomedical literature 

was performed using PubMed (US National Library of Medicine) and Medline (Medical  

Literature Analysis and Retrieval System Online). The latter was accessed through 

the library of the European University of Madrid.  

The Mesh-Terms used included “reflux”, “GERD”, “definition of GERD”, “risk factors of 

GERD”, “GERD treatment”, “GERD pathophysiology and pathogenesis”, “clinical 

manifestations and presentations of GERD”, “oral manifestations of GERD”, “GERD 

and dentistry”, “regurgitation”, “dental erosion”, “GERD in the oral cavity”, “GERD and 

bruxism” and “GERD in the dental office”. The titles and the abstracts (when present) 

of the different analyses were checked to determine if the publications could be useful 

for the research goal of the investigation. 

Inclusion criteria:  

- Only articles in English were inspected. 

- Only studies with the full text available were selected.  

- The time frame chosen to perform this inquiry was between 2010 and 2021. 

The investigation resulted in 32 scientific articles and a narrative approach was chosen 

to carry out this examination.   

 

 

 

 

 

 



 24 

 

 

 

The literature was used with the following distribution: 

 

 

 

 

 

 
  

12 articles for the introduction 

20 articles for the discussion 

6 studies for GERD and dental lesions in adults 

2 studies for GERD and dental lesions in children 

2 studies for GERD and soft tissue lesions 

3 studies for GERD and bruxism  

7 studies for GERD management at the dental office 
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4. Discussion of results  

4.1 Dental lesions in chronic GERD (adults and children) 

Erosive tooth wear is described as the loss of dental structure caused by both physical  

and chemical processes of cleavage of hard tooth tissue as a result of the presence 

of acid inside the oral cavity, with no bacterial involvement (13).  

The development of dental erosion involves different factors, which could either be 

extrinsic or intrinsic. The former ones comprise acidic food and drinks, while the latter 

involve chronic regurgitation, repetitive emesis and GERD (14). 

The demineralization of the enamel starts at a pH of 5.5 and hydrochloric acid 

contained in the digestive secretions of the stomach frequently presents a pH lower 

than 2 (15).  

Moreover, a common problem associated with GERD is xerostomia (16).  

As a consequence, the association of the acidic pH of gastric juice and the decrease 

of salivary discharge causes a reduction of the hardness of the tooth enamel (17). 

For this reason, it is possible to claim that dental erosion is a considerable oral 

manifestation of GERD, as described in the Montreal Definition and Classification (15).  

 

Fig. 2,3. Erosive tooth wear following chronic exposure to GERD in the palatal 
surfaces of the upper incisors. Sources: Wilder-Smith CH. et al. (19) and Lee RJ. et 
al. (31). 
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Fig. 4,5. Early and advanced erosion produced by chronic GERD. Sources: Ranjitkar 
S. et al. (11) and Lee RJ. et al. (31). 
 
This statement is also supported by different studies in which the relationship between 

being affected by GERD and presenting dental lesions was investigated.  

A distinction between tooth injuries in adults and children was performed.  

As far as the adulthood group is concerned, six relevant analyses were taken into 

account and erosive dental wear lesions were found in a range between 24% and 88% 

(table 2).   

Dental lesions in adults  
Authors Sample size  Age  Dental tissue 

lesions 
Prevalence 

Alauraudanjoki 
et al. (18) 

1962 46-47 Erosive wear Odds ratio: 3.80 

Ramachandran 
et al. (13) 

50 18-40 Dental erosion  GERD: 88% 
Control: 32% 

Wilder-Smith et 
al. (19) 

72 29.1-38.5 Erosive tooth wear  88%  

Warsi et al. 
(20) 

187 19-80 Dental erosion  33.5% 

Picos et al. (21) 120 20 or older  Dental erosion  35% 

Yoshikawa et 
al. (22) 

70 42-79 Dental erosion 24.3% 

Table 2. Dental lesions in adults. 



 27 

Alauraudanjoki et al. studied the connections between self-assessed GERD and the 

preponderance/severeness of dental erosion. For this purpose, using questionnaires 

assessing the existence of GERD, a subgroup of the Northern Finland Birth Cohort of 

1966 (NFBC 1966) was selected and had their oral cavities analyzed. The results 

proved that, on an individual base, regular troubles with GERD appear to be evident 

risk signals for a serious dental erosion. The advantage of this analysis compared to 

the others is the great number of people involved in it and a possible disadvantage is 

that silent reflux (GERD with no symptoms) was not taken into account. For this reason, 

it is suggested that an investigation involving the asymptomatic form of GERD could 

show a greater association with dental wear (18).  

Ramachandran et al. examined as well tooth wear in GERD patients by performing a 

cross-sectional descriptive analysis in which simple randomness was applied. 

Individuals included in this investigation had received a previous diagnosis of GERD 

using upper GI endoscopy and were evaluated for dental erosion clinically. The results 

of this study show that dental erosion is predominant in patients affected by GERD. 

Despite this, it is recognized that a bigger sampling is required. The advantage of this 

examination is the technique used to identify GERD (upper gastrointestinal 

endoscopy), which is considered the gold standard one at the moment (13). 

Wilder-Smith et al. performed a longitudinal investigation of 1 year on GERD and dental  

erosion. In this analysis, all the individuals presented an important tooth erosion and 

88% of them a raised exposure to esophageal acid by 24-hour multichannel 

intraluminal pH-impedance measurement (MII-pH). After being prescribed 

esomeprazole 20 mg twice a day, they were re-evaluated after 1 year. The results 

showed that dental erosion did not progress in 74% of the individuals. This further 
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proves that GERD can cause erosive tooth wear, even though the size of the sample 

is not a very large one (19).  

Warsi et al. realized a cross-sectional analysis, which included patients who had been  

confirmed GERD positive with an esophagogastroduodenoscopy and a complete 

gastrointestinal exploration. These individuals underwent an obligatory exam of the 

oral cavity to study both soft and hard tissue lesions produced by GERD. The former 

will be described in the next session. Regarding the latter, this investigation 

strengthens erosive tooth wear as related to GERD in around 33% of the patients (20).  

Picos et al. carried out a study on the existence of erosive tooth wear in GERD and 

found a considerably greater risk of dental erosion in 35% of the individuals affected 

by GERD, even though this is a small analysis performed in preparation of a larger one 

(21).  

Yoshikawa et al. is the only investigation that did not just search for the presence and  

cause of dental erosion, but also for the surfaces of the teeth involved in this process. 

The lesions of tooth wear were present in the palatal surfaces of the upper anterior 

teeth and in the lingual surfaces of the lower premolars and anterior ones. The palatal 

areas of the superior teeth may be sensitive to the erosive process because they are 

the first ones that get in contact with the gastric juice. Moreover, it is important to take 

into account two factors (22).  

The first one is the relative distance between the major salivary glands and these 

areas, while the second one is the fact that the tongue keeps the juice against them. 

The involvement of the lower lingual surfaces may be due to the decreased amount of 

saliva produced. The more GERD is allowed to act, the more surfaces and teeth are 

affected (22).  This agrees with the Montreal accord, which asserts that there is a direct 
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association between the appearance of GERD and erosive tooth wear, especially 

when present on the palatal and lingual areas of the teeth (20).    

As far as the dental lesions in children are concerned, the available information is still 

insufficient. Only two significant investigations were selected (table 3).  

Dental lesions in children   
Authors  Sample 

size 
Age Dental tissue lesions  Percentage of 

appearance 
Drummond de 
Oliveira et al. 
(23) 

179  2-14 Dental erosion GERD: 25.6% 
No GERD: 5.9% 

Farahmand et 
al. (24) 

112 3-12  Dental erosion  GERD: 98.1% 
Control: 19% 

Table 3. Dental lesions in children.  

Drummond de Oliveira et al. realized a case-control study with children who had been  

diagnosed GERD positive with the 24-hour pH monitoring test. The results of this 

analysis found an important relation between erosive tooth wear and GERD in about 

26% of the involved juveniles. In addition, these lesions appeared on the lingual and 

incisal/occlusal areas of the teeth and were mainly present in the temporary dentition 

as just two permanent teeth in one kid were affected by tooth erosion. As an 

explanation to this fact, the authors claim that the amount of time spent by the 

permanent teeth in the mouth is not enough to show signs of erosion by the acid. 

Despite this, it is recognized that the temporary teeth present differences in both 

structures and histology when compared with the permanent dentition (23). 

Farahmand et al. evaluated dental erosion in 54 patients presenting GERD and in 58 

as the control healthy group, finding an association between GERD and tooth erosion 

in about 98% of the sample. In patients with GERD presenting temporary dentition, 

erosive tooth wear was mainly encountered in superior posterior occlusal areas. In the 

healthy group, tooth erosion was for the most part present in superior anterior labial 
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surfaces. In the GERD patients with permanent teeth, dental erosive wear chiefly 

occurred on the inferior posterior occlusal surfaces. The problem of this investigation 

is that the diagnostic method was not uniform as three different techniques were used 

(endoscopy, questionnaires and 24 hour pH monitoring). For this reason, it is possible 

to claim that the number of patients with GERD and of lesions attributed to it is higher. 

Thus, there are other factors responsible for the appearance of these lesions and this 

study is not as valid as the previously cited one (24). 

To conclude this first section, both the studies in adults and kids prove that the 

appearance of erosions in teeth can suggest the presence of GERD. For this reason,     

it is necessary to recognize the importance that dentists have in the diagnosis of GERD 

as they may be the first ones to notice these dental signs (13).  

4.2 Soft tissue lesions associated to GERD 

Oral soft tissue injuries may appear because of GERD as a result of either direct acid 

or acidic vapor contact inside the mouth (11).  

Still, there is a large lack of information regarding the effects of GERD on the oral 

mucosa (11).  

For this reason, just two relevant publications were selected. In this case, it was not 

possible to perform a differentiation between mucosal lesions in adults and children as 

there were not available investigations (table 4).     

Soft tissue lesions  
Authors  Sample size Age Soft tissue lesions  Prevalence 
Warsi et al. 
(20) 

187 19-80 Xerostomia 
Aphtoid mucosal 
ulceration  
Gingivitis  
Angular chelitis  

Odds ratio: 3.005 
Odds ratio: 6.609 
 
Odds ratio: 7.516 
Odds ratio: 4.028 

Watanabe et 
al. (25) 

130 28-70  Oral dryness  
Gingivitis  

Complaints: 56.2%  
Inflammation of 
mucosa: 15.2% 
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Inflammation of 
tongue, buccal 
mucosa and 
palatal regions  

Table 4. Soft tissue lesions.  

The research of Warsi et al., which has been previously mentioned, concluded that 

patients presenting dental erosion had worse oral manifestations than those in which  

erosive tooth wear had not been encountered. This investigation detected a confident 

association between heavy conditions of GERD and oral expressions, which included  

xerostomia, aphtoid ulcerations of the mucosa, gingivitis and angular cheilitis. Despite 

this, it is suggested that further studies are necessary to increase the knowledge on 

these oral symptoms (20).  

Watanabe et al. performed a single-site, cross-sectional and retrospective study. This  

analysis took into account subjects who had been diagnosed GERD positive and both  

older and younger groups of control. The average ages of these three groups were 

respectively 66.4, 68.3 and 28.7 years old. The diagnosis of GERD was based on the  

existence of characteristic reflux manifestations including pyrosis and regurgitation of 

acid occurring more than twice a week. All the individuals involved were previously 

interviewed and finally received four oral explorations, which were focused on salivary 

discharge, swallowing function, hard and soft oral tissues. As far as the mucosal 

lesions were concerned, the most prevalent oral manifestation was dryness of the 

mouth. This is due to the fact that salivary discharge was greatly decreased in GERD 

patients. Moreover, gingival inflammation levels (including both gingivitis and redness 

of the tongue, palate and buccal mucosa) were fairly larger in GERD positive 

individuals. Exacerbation of gingivitis may be either due to a decreased amount of 

saliva or bruxism, which appeared to be increased in GERD patients and will be 
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discussed in the following section. The redness in the palate was believed to be caused 

by the direct contact with the gastric acid, while the one in the other two areas by the 

biting induced by bruxism. Despite this, further bigger and looking forward 

investigations are needed to confirm these results (25). 

As a conclusion, it is possible to assert that the connection between GERD and oral  

soft tissue lesions is still a disputed one. For this reason, more assessing investigations 

are required (20) and oral mucosal lesions are not considered as extraesophageal 

manifestations of GERD yet (15).  

4.3 GERD and bruxism 

New literature suggests the association between GERD and bruxism (26).  

The processes of dental erosion may be more complex in individuals with bruxism if 

the relation between this and GERD is considered. There are many studies proving 

the connection between erosion and bruxism or the one between dental wear and 

GERD. Despite this, very few investigations have been performed to study the 

association between GERD and bruxism (27) (table 5).     

GERD and bruxism  
Authors Sample size  Age  Parafunction and lesions  Prevalence 

Watanabe et 
al. (25) 

130 28-70 Bruxism  
Tooth wear  

17.1% 

Sakaguchi et 
al. (28) 

1840 12-15 Association among 
problem behaviors, 
bruxism and GERD.  

23.8% 

Li et al. (27) 726 18-72 Bruxism 
Tooth wear  

Odds ratio: 4.70 

Table 5. GERD and bruxism.  

The analysis conducted by Watanabe et al., which was earlier described, found that 

patients affected by GERD presented a higher frequency of bruxism than both their 
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older and control groups. For this reason, it is suggested that bruxism does not only 

contribute to increase dental erosion, but also may exacerbate gingivitis (25).  

An association between bruxism and GERD was also detected by Sakaguchi et al., 

who performed a cross-sectional inquiry using some questionnaires in adolescents 

(28). 

Despite this, the only study that has investigated so far the interconnection among 

GERD, bruxism and dental erosion is the one performed by Li et al. This group 

designed a case-control analysis to confirm the association between GERD and 

bruxism and a cross-sectional examination on the same cohort to demonstrate if there 

is a link between GERD and erosion in patients affected by bruxism. The result of this 

investigation was a positive one, suggesting the importance that dentists have in 

identifying the proper cause of tooth wear when they see a patient (27).  

As a conclusion, it is possible to understand how difficult it is to differentiate single 

conditions since they are all connected to one another. Therefore, more studies are 

required to get a better knowledge of these clinically significant associations (26). 

4.4 Patients with GERD at the dental office 

Dental professionals are very commonly the first health care providers to detect 

systemic diseases by inspecting their oral expressions. Among them, GERD has 

become one of the most widespread (29). 

Therefore, a close collaboration between the dentist and the patient’s family 

doctor/gastroenterologist is required for the complete management of this disease. 

Patients with GERD present a greater frequency of dental sensitivity, facets due to 

erosion, loss of mineral tissue, dished-out distortions and sharpened edges of the 

dentition (13). 
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The longer the condition acts, the more teeth get affected and the more serious the 

damages are (15).  

The loss of dental structure can as well produce discrepancies at the occlusal level 

(14) such as a decrease in the vertical dimension giving origin to complications in the 

mastication (13).  

GERD is not associated to an increased amount of dental cavities (30), but the loss of 

dental surface close to restorations can originate breaches and as a consequence 

secondary decays (13).  

Once the patient is receiving GERD treatment, it is possible to start dental rehabilitation 

(31). If enough tooth structure is available, minimal invasive treatments are the 

recommended ones. Otherwise, ceramic restorations including the use of fiber or metal 

posts can be successful. Moreover, the dental professional can reinforce the tooth 

structure with the use of fluoride so that the process of remineralization is activated 

(32).  

To sum up, the dentist has two important duties. The first one is to realize a detailed 

anamnesis and a careful exploration, while the second one is to make the patient 

aware of the damages that GERD can produce in the oral cavity (32).            
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5. Conclusion 

 
1. This analysis reinforces the Montreal agreement by proving that dental erosion 

is a relevant manifestation of GERD.  

2. Tooth erosion is the most common lesion related to GERD and it occurs in 

around 25 - 35 % of patients. 

3. The lesions of tooth wear associated to chronic GERD were present in the 

palatal surfaces of the upper anterior teeth and in the lingual surfaces of the 

lower premolars and anterior ones. 

4. It is suggested that GERD is also responsible of lesions at the soft tissue level. 

Despite this, more investigations are required as there is not enough data 

available at the moment.  

5. Associations between GERD and bruxism have been found, but this complex 

connection requires further analyses.  

6. Patients affected by GERD are commonly detected in the dental office. For this 

reason, a partnership between the dentist and the patient’s family 

physician/gastroenterologist is vital in order to fully rehabilitate these individuals.      

 

  

 
 

 

 

 



 36 

 

 

 

 

  



 37 

6. Social responsibility 

6.1 Responsibility of the dental professional  
 
This investigation shows the relevance that dentists have in the detection of GERD. As 

previously explained, the dentist is commonly the first health professional to detect the 

signs of this disease. The importance of the dental professional is even greater in the 

cases in which GERD is asymptomatic.  

Therefore, this proves that Dentistry is a meaningful specialty of the medical field. In 

the recent years, it has become quite popular to consider dentists and physicians as 

two separate entities. For this reason, it is very frequent to encounter dentists who only 

take care of the dental lesions without delving into the roots of the problem.  

This analysis demonstrates the real duty of the dental practitioners. The dentist is a 

health specialist and as such has the obligation to fully treat the patient.  

As a consequence, it is possible to claim that the collaboration between the dentist and 

any other medical specialist is vital.  

Once the cause of the lesions is established and treated, it will also be possible to 

restore the oral cavity of the patients and to perform long-lasting treatments. 

6.2 Responsibility of the patient  
 
This bibliographic review shows that GERD is a very prevalent disease in the modern 

society, affecting individuals of all ages from toddlers to elderlies. Despite this, GERD 

often displays either an asymptomatic or a slightly symptomatic presentation.  

For this reason, the signs of this disease may often go unnoticed.  

As stated in the previous section, the dentist has the capacity to detect and to 

recognize GERD manifestations on the oral tissues.  
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Therefore, this is a further example for individuals considering the oral health as an 

accessory care that dentists play a role as necessary as the one of any other physician 

in the medical field. 

As a result, this investigation reinforces the importance of visiting a dental clinic once 

or twice a year. By doing so, it will be possible for the dental practitioner to identify 

signs of disorders and to provide a proper treatment in collaboration with the required 

health specialists. 

6.3 Responsibility of the government  
 
As stated in the previous two sections, the dental professional is an essential entity in 

the modern society.  

For this reason, the government has the duty to teach their citizens how relevant the 

oral health is for the complete well-being of the individual.  

This could be performed by introducing simple commercials in the most common 

channels of communication such as the radio or the tv and by using both direct and 

easy to understand messages.  

A greater effect could also be achieved if the government organized their finances so 

that a visit to a dental clinic is favored at least once a year.  

Health is one of the fundamental rights of the individual and it is an obligation of the 

authorities to favor it in any of its aspects.            
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