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Abstract : 

 
Gastroesophageal reflux disease (GERD) is chronic, very common, and frequently 

encountered in internal medicine and subspecialty clinics. It is often diagnosed on 

clinical grounds, but specialized testing such as endoscopy and pH monitoring may 

be necessary in certain patients. 

 

It is controversial whether gastroesophageal reflux disease represents a spectrum 

disease from a non erosive to a complicated one, or whether it is a categorical 

disease, i.e. it can be divided into three categories, such as non erosive 

gastroesophageal reflux disease, erosive gastroesophageal reflux disease and 

Barrett’s esophagus (BE) with little or no transition from one category to the other. 

This controversy might be of general interest, because it has some implications in 

the management of the patient. However, literature data concerning the natural 

history of gastroesophageal reflux disease are very limited, and in particular very 

few papers have dealt with the issue of describing the natural history of patients 

with nonerosive gastroesophageal reflux disease. 
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1. Introduction : 

  
Gastroesophageal reflux disease (GERD) is viewed as a problem that affects a 

large number of individuals with variable frequency. It affects all age groups, 

particularly elderly. (GERD) encompasses a spectrum of disorders in which gastric 

reflux leads to symptoms and/or damage to the esophageal mucosa. Reflux 

esophagitis is a subset of (GERD) and implies the presence of esophageal 

inflammation.  

 

This reflux damage to the esophageal mucosa is due to a prolonged acid exposure 

of the esophagus arising from an imbalance between protective motility factors and 

aggressive acid secretion (2). 

 
 

A study shows the incidence and severity of (GERD) symptoms in relation to 

socio-demographic parameters. In this study, there was no difference between 

males and females having (GERD) symptoms, but (GERD) symptoms were more 

common among older subjects (p=0.0002).Association with age, gender and 

pregnancy is questionable. On the contrary, there was a strong association of 

(GERD) with high body mass index (BMI) and white race. The incidence of 

(GERD) is on the rise in Asians, especially in women. However, men over the age 

of 60 develop more complications. (GERD) and Helicobacter (H.Pylori) have 

shown inverse time trends; epidemiological data and  

research suggests that (GERD) patients with oesophagitis are less likely to have 

(H. Pylori) infection (14,18). 
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2. Review :  

2.1. Mechanism Of GERD : 
Gastroesophageal reflux disease (GERD) occurs when gastric contents reflux 

into the esophagus. The etiology of reflux is multifactorial. Risk factors for 

abnormal or excessive reflux include both physical and lifestyle factors. (GERD) 

is typically attributed to the incompetence of the lower esophageal sphincter 

(LES), which normally 

serves as a barrier 

between the esophagus 

and the stomach. Under 

most conditions, the 

atmospheric pressure is 

greater in the esophagus 

than in the stomach and 

prevents the reflux of 

gastric contents. When 

this pressure gradient is 

altered, gastric contents 

will reflux into the 

esophagus (14).  

 

The signs and symptoms experienced with (GERD) are attributed to this reflux of 

gastric acid and pepsin. Reflux may also occur during transient (LES) relaxations. 

These periods occur outside of the swallowing period and may be stimulated by the 

presence of food in the stomach after a meal (11,12). 

 

 

 

 

 

 

 

 

 

Fig.1 : Gastroesophageal reflux disease (GERD).   
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2.2. Causes Of GERD :  

GERD can be caused by many things, including:  

● Eating large meals. 

● Fried or fatty foods.  

● Spicy foods. 

●  Citrus fruits, such as oranges, lemons, grapefruits, and limes. 

●  Chocolate. 

●  Mint. 

●  Tomatoes. 

●  Caffeinated drinks, such as coffee, tea, and soda.  

● Exercising after a meal. 

●  Lying down, especially after meals. This can make it easier to regurgitate 

food (when food moves from your stomach into your esophagus, creating a 

sour, acidic taste from your stomach fluid). 

●  Smoking.  

● Drinking alcohol. 

● Obesity. 
 

 

2.3. Symptoms Of GERD :  

The symptoms of GERD may include: 
 

1. Heartburn that usually happens 30 to 60 minutes after eating.  

2. Trouble swallowing. 

3. Chest pain. 

4. Cough. 

5. Sore throat. 

6. Feeling like you have a lump in your throat (6,13). 
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2.4. Dental Erosion :  

Erosion is the loss of tooth enamel 

caused by acid attack. Enamel is the 

hard, protective coating of the tooth, 

which protects the sensitive dentine 

underneath. When the enamel is worn 

away, the dentine underneath is 

exposed, which may lead to pain and 

sensitivity (1,3). 

 

  

 

2.5. What Causes Dental Erosion: 

Every time you eat or drink anything 

acidic, the enamel on your teeth becomes 

softer for a short while, and loses some of 

its mineral content. Your saliva will 

slowly cancel out this acidity in your 

mouth and get it back to its natural 

balance. However, if this acid attack 

happens too often, your mouth does not 

have a chance to repair itself and tiny bits 

of enamel can be brushed away. Over 

time, you start to lose the surface of your 

teeth (9,15). 

 

 

 

 

 

 

 

 

Fig.3 : Levels Of Acidity. 

Fig.2 : Dental Erosion. 
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2.6.  How Do Stomach Problems Affect The Teeth: 

The stomach produces natural acids that help the body digest food. Sometimes, 

these acids travel up the throat 

and into the mouth, especially 

after a large meal. Ordinarily, 

the saliva rebalances the acid 

levels in the mouth and 

everything’s fine.  
 

But for those who suffer from 

gastroesophageal reflux, 

also known as acid reflux or 

(GERD), gastric acids reach the mouth throughout the day. This process is 

especially damaging during sleep, since you are swallowing less often and your 

mouth is producing less saliva (5,8). 

 

2.7. Classification Of Dental Erosion :  

They are based on :   

● Etiology : 

                  i.  Extrinsic. 

                  ii. Intrinsic. 

        iii.Idiopathic. 

 

● Clinical Severity : 

               i. Class I.                   

               ii. Class II. 

               iii. Class III.  

 

● Pathogenic Activity : 

                i. Manifest. 

                ii. Latent. 

 

● Localization : 

                Perimolysis.  

Fig.4 : Dental Erosion Signs. 

Fig.5 : Classification Of Dental Erosion. 
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2.8. Interaction Between Endogenous Acid & Saliva :  

Although the functions of saliva are too many to detail in this paper, it is well 

established that saliva plays a major protective role in the oral cavity. Apart from 

providing all the raw ingredients necessary for the repair of hard tooth tissue by 

remineralization, the buffering action of saliva in both the resting and particularly 

in the stimulated states is one of its most important attributes. These two functions 

are enhanced by saliva’s antibacterial and antifungal properties that inherently 

control the nature of the oral biofilm acting as a protective entity. It can be argued 

that these and many other functions are evidence of a “balanced” symbiotic 

relationship existing between the host and the oral biofilm. A breakdown of this 

balance often leads to disease (4). 

 

The functions outlined are often used as evidence for the protective role of saliva 

against endogenous and exogenous acids. Although this protective role appears 

logical, it can be argued that saliva has little protective ability in severe erosive 

conditions. Endogenous acid has a pH of approximately 1.2, which is well below 

the critical pH for dissolution of hydroxyapatite and fluorapatite. And the acid 

often acts on tooth structure in situations where the saliva is compromised both in 

quality and quantity. Even if the saliva is not compromised, such low pH acidic 

environments cause rapid demineralization of tooth surfaces for a number of 

reasons (7). 
 

The dynamic interaction between different fluids such as various acids and saliva 

is determined by several factors, the most important being the surface tension of 

each fluid and the contact angles that each advancing fluid front forms with the 

tooth surface.  

As a general rule, acids will displace saliva easily, while saliva will not readily 

displace acids.. There is a strong case that the presence of saliva has no direct 

benefit or protection against endogenous acid erosion, which may occur initially 

when only resting saliva is present (10). 
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In addition, the surfaces of the teeth during active endogenous acid erosion are 

largely devoid of protective biofilm and stains due to gastric acid, and also possible 

proteolytic pepsin. This is an “open system” where the raw products resulting 

from hard tooth tissue demineralization are lost and are not available to be reused 

when the oral pH increases back to normal levels (2). 

 

 The chemical action causes rapid dissolution of exposed tooth surfaces that is 

distinctly different from the subsurface dissolution seen with plaque acids. Under 

magnification, the eroded tooth surfaces will show damage to the ends of the 

enamel rods, which will only remineralize after the endogenous acid has been 

cleared from the oral cavity and after salivary pellicle has been reestablished on the 

tooth surfaces. The addition of remineralizing ions to the eroded surfaces will only 

result in the repair of the ends of the enamel rods as the “gross” surface damage is 

irreversible. Even when fluorapatite is present in high concentrations, the 

remineralized surfaces provide little or no extra protection to further sustained 

demineralization as the endogenous acid has a pH well below 4.5, which is the 

approximate critical pH for fluorapatite dissolution (20). These findings are 

supported by observations that fluoride-based and casein-based (amorphous 

calcium phosphate stabilized by casein-phosphopeptide) remineralizing agents 

provide some protection against erosion at pH 3.0, but not at a highly erosive 

environment of pH 1.2. 

 
 

 

As a result, the principal method for preventing the endogenous tooth erosion from 

occurring is to eliminate the primary cause, requiring a close relationship with the 

patient’s medical practitioner.  

 

The success of medical intervention is quite variable among patients, and their 

treatment is often difficult to manage. From the dental practitioner’s perspective, 

any possible exogenous dietary and other acids that may be contributing to the 

problem also need to be eliminated and saliva production stimulated (21). 
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In addition to attempting to eliminate the primary cause, the placement of any 

physical barrier between the tooth surfaces and the endogenous acid should be of 

benefit. Many “metal ion” fluorides such as SnF, AgF, TiF4, and FeF3 have been 

tested and do show some laboratory evidence of a protective effect (9). 

 

The mechanism of action is probably not by the fluoride ion itself, but by the metal 

ion precipitate that forms a physical barrier to the acid. Other dental products that 

can be used as, often, temporary physical barriers to acid include resin-based 

viscous varnishes, resin-based dentin bonding agents, and a thin layer of an 

unfilled/lightly filled clear adhesive resin sealant or glass-ionomer cement. 

Alternatively, casein-based remineralizing paste acts as an artificial biofilm that 

contains all the raw products for tooth tissue remineralization. However, surface 

barrier products generally require testing in independent controlled trials to 

identify their efficacy and long-term clinical cost effectiveness (21).  

 

2.9. Association Between Tooth Erosion & GERD :  
Dental erosion or, more correctly, corrosion is described as tooth surface loss 

produced by chemical or 

electrolytic processes of 

nonbacterial origin, which 

usually involves acids. The 

acids are of endogenous 

(intrinsic) origin from 

refluxed gastric juices and/or 

of exogenous (extrinsic) 

origin from usually dietary, 

medicinal, occupational, and 

recreational sources. 

The erosive potential of the 

 acids is modified by many secondary factors (8).  
 

 

 

 

Fig.6 : Teeth With Dental. 
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As part of what is known as the Montreal consensus, 44 physicians from 18 

countries voted on the statement that “The prevalence of dental erosions, 

especially on the lingual and palatal tooth surfaces, is increased in patients 

with GERD”. Although the result was a high-grade consensus agreement of 96%, 

only 42% of the votes “agreed strongly” with the statement, 35% “agreed with 

minor reservations,” and 19% “agreed with major reservations.” Only three 

selected clinical studies quoted 

to support the statement (8).  
 

The global consensus report 

also stated that extraesophageal 

syndromes rarely occurred in 

isolation without concomitant 

manifestations of the typical 

esophageal syndrome, that 

these association syndromes 

are usually multifactorial with 

(GERD) as one of several  

potential aggravating cofactors,  

and that data substantiating  

a beneficial effect of reflux treatments 

 on the extraesophageal syndromes are weak (11). 

 

Subsequently, eight pediatric gastroenterologists using a revision of the original 

Montreal protocol voted on the statement that "GERD" may cause dental erosions 

in pediatric patients”. The result was a low-grade consensus of agreement 100%, 

with just 12.5% of the votes “agreed strongly,” 37.5% “agreed moderately,” and 

50% “just agreed” (11). 

 

 

 

 

 

  

Fig.7 : Erosion Of Enamel. 
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One systematic review article 

and four other selected 

clinical articles were quoted 

to support the statement. 

Dental erosion was only one 

of two extraesophageal 

syndromes considered to be 

definitely associated with 

(GERD) in pediatric 

patients. 

 
 

 

Tooth erosion associated with (GERD) was apparently first reported in 1933. 

However, apart from the subsequent occasional publications of case reports, until 

the 1990s few research publications evaluated this association. Several of these 

later research studies were discussed by Bartlett and by Wong et al. who 

concluded, respectively, that there was a clear though variable relationship 

between (GERD) and dental erosion and that controlled clinical studies were 

required to show that the progression of dental erosion ceased after adequate 

gastric acid suppression therapy in patients with (GERD) (16,17).  

 

A recent systematic review involving 17 eligible mainly observational and case-

control studies of GERD and dental erosion found a strong association between 

the two conditions.. The median prevalence of dental erosion in GERD patients 

was 24%, and the median prevalence of GERD in adults and in children with 

dental erosion was 32.5% and 17%, respectively. However, there were wide 

percentage ranges and degrees of tooth tissue loss present among the study 

populations, and not all studies and evaluations of patients employed esophageal 

endoscopy and/or 24-h esophageal pH-metry (18). 

 

By contrast, a large case-control study of men and women aged from 19 to 78 

years found no significant associations between GERD and either dental erosion or 

Fig.8 : Frequency Of Dental Erosion With Age. 
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 tooth sensitivity, but significant associations between GERD and xerostomia, oral 

acid/burning sensation, subjective halitosis, and erythema of the palatal mucosa 

and uvula.  
 

The first randomized clinical trial to demonstrate quantitatively the short-term 

suppression of active tooth erosion following the treatment of medically confirmed 

GERD with a proton pump inhibitor (PPI) has recently been published. Subjects 

with other causes for dental erosion, and who failed to meet additional selection 

criteria, were excluded from the study. Optical coherence tomography was used to 

quantify the extent of enamel demineralization at multiple specific sites in specific 

visibly eroded teeth both before and after three weeks of esomeprazole 

therapy(19). In this double-blinded study, there was significantly less enamel 

thickness lost in the 14 available adult subjects taking esomeprazole (mean = 

7.20 μm) than in the 15 adult subjects taking a placebo (mean = 15.25 μm). 

Evidence of a mild remineralization of eroded teeth in the esomeprazole subjects 

was shown by 

a decreased 

optical 

reflectance at 

a depth of 

25 μm.  

 

 

 

 

 

 

 

 

 

 

GERD is an increasingly common and potentially serious condition, with various 

extraesophageal adverse health effects that dental practitioners should be aware of. 

Clinicians should also be aware of the predisposing risk factors for GERD and its 

classical esophageal and extraesophageal symptoms and signs. However, not all 

Fig.9 : Gastroesophageal reflux disease (GERD)  Medication. 
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affected persons will have the classical symptoms of gastric regurgitation. Dentists 

may be the first persons to diagnose the possibility of GERD in these “silent 

refluxers,” particularly when observing unexplained instances of tooth erosion, 

which might be accompanied by coexisting hyposalivation. Numerous laboratories, 

and mainly case-control and observational clinical studies in adults and children, 

have shown a clear though variable relationship between GERD and tooth erosion. 

However, further randomized clinical trials are required to demonstrate that the 

progression of dental erosion reduces or ceases following gastric acid suppression 

therapy in patients with confirmed GERD. Collaborative medical and dental 

management of patients with GERD is strongly advocated (20).  
 

 

 

 

 

 

 

Fig.10: Dental erosion in anterior teeth. Fig.11: Dental erosion in buccal aspect.                        

Fig.12: Dental erosion in posterior teeth.   Fig.13: Dental Erosion In Lingual Aspect. 
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