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Abstract

Gastroesophageal reflux disease (GERD) is a common condition. In addition to esophageal alterations, there are
several extra-esophageal symptoms, such as dental erosion. These areas of dental erosion have a characteristic
localization and may sometimes be the first symptom of the GERD syndrome. Late recognition of these effects, or
ignoring them, may cause irreversible dental lesions with a negative impact on esthetics, on masticator functions
and hence on the digestive system. In this paper the effects of gastroesophageal reflux on hard dental tissues are
reviewed (Adv Clin Exp Med 2013, 22, 3, 303-307).
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Streszczenie

Choroba refluksowa przetyku (GERD) wystepuje czesto. Oprocz zmian w samym przelyku wystepuja zmiany
w innych narzadach, np. erozja z¢bow. Te zmiany majg charakterystyczne umiejscowienie i czasem sg pierwszym
objawem GERD. Pézne rozpoznanie dolegliwo$ci lub ich zignorowanie moze spowodowaé nieodwracalne uszko-
dzenia zebow, majace ujemny wplyw na estetyke, czynno$¢ zucia, a takze uktad pokarmowy. W pracy opisano
wplyw refluksu zotadkowo-przetykowego na twarda tkanke zeboéw (Adv Clin Exp Med 2013, 22, 3, 303-307).

Stowa kluczowe: erozja zgbdw, refluks zoladkowo-przelykowy, chemiczne rozpuszczanie struktury zebow.

Gastroesophageal reflux disease (GERD) is
a very common condition, with a prevalence of
up to 10-20% in the general population [1]. The
consequences of pathological gastroesophageal
reflux are localized not only in the esophagus;
extra-esophageal involvement has frequently been
reported. GERD may involve damage to the oral
cavity, and dental erosion may occur with a higher
frequency. In this paper the evidence of dental ero-
sion in GERD is reviewed [2].

Dental Erosion:
Definition and Pathogenesis

Dental erosion is defined as the loss of tooth
structure through a physico-chemical process of
dissolution of hard dental tissue in connection
with environmental acidification in the oral cav-
ity, without bacterial activity [3]. The etiology of
dental erosion is multifactorial. The causes may
consist of extrinsic acids (acidic foods, beverages
or drugs) or intrinsic factors, the most common
being gastroesophageal reflux disease with regurgi-
tation of gastric acid into the oral cavity [2].

The mechanism producing dental erosion
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starts at the surface of the dental tissue, where the
decalcifying acid or chelating agents destroy the
pellicle, followed by the dissolution of the tooth’s
organic substrate and the demineralization of the
surface. The damaged dental surface is exposed
to mechanical friction in connection with chew-
ing, swallowing, mobilizing the soft tissues or
brushing. These losses may affect hard tissues, the
enamel and the dentin; they are lacunary and are
most frequently localized in the cervical, vestibular
or oral areas of the teeth. The erosion areas have
a smooth, concave and lacunary appearance [4].

The critical pH below which erosive changes
occur is 5.5. It is compensated by the permanent
buffering action of calcium and phosphate ions
present in saliva and in sulcular fluid. After surface
demineralization, erosion continues and is exac-
erbated even further by minor mechanical stress
such as the movement of food, lips and cheeks [5].
The diagnostic criteria for dental erosion are: loss
of tooth structure of noncarious etiology, outside
the areas of contact or occlusal guidance, and a glossy,
smooth, rounded shape. In addition, negative gap ar-
eas at the edges of amalgam or composite fillings can
also be observed [6]. Taking the patient’s case history
is a very important step towards identifying intrinsic
or extrinsic etiological factors. Cases have been report-
ed where the identification of areas of erosion during
a routine dental examination had revealed early gas-
troesophageal reflux disease, with a minimum of ex-
pressed digestive symptoms (Figure 1) [7].

i e s Bt . S i
Fig. 1. Extreme erosion of the four maxillary incisors
in a 32-year-old patient diagnosed with GERD

Ryc. 1. Silna erozja 4 gérnych zebow siecznych
u 32-letniego pacjenta, u ktérego rozpoznano GERD

The location of the erosive zones is specific to
each etiologic factor. If lesions occur due to extrin-
sic factors then they are most frequently situated
on the vestibular areas of the teeth. When the eti-
ology is intrinsic in nature (the most common be-
ing gastroesophageal reflux disease), the areas of
erosion occur on the palatal zones of the maxillary
anterior teeth in the early stages, then they extend
to the palatal areas of the lateral maxillary teeth,
and in the advanced stages they extend to the lin-
gual and occlusal surfaces of the mandibular teeth.
In the early stages lesions are difficult to identify
during a normal examination, but advanced ero-

sions are easily noticeable and have the character-
istic appearance described above.

The severity of the erosion areas is quantified
using different indices. The most common is the
one proposed by Smith and Knight (Table 1) [8].

Table 1. The Smith and Knight Tooth Wear Index [8]

Tabela 1. Wskaznik starcia tkanek zebéw wg Smitha
i Knighta [8]

Degree Area
(Stopien) (Obszar)

Criterion (Kryterium)

without loss of surface
characteristics, without
loss of contour

0 V/L/O/1/C

loss of surface character-
istics,
slight loss of contour

1 V/L/O/T/C

2 V/L/O loss of enamel with

I exposed dentin sur-

C face <1/3 of surface,

loss of enamel with den-
tin exposure, defect with
depth <1 mm

3 B/L/O loss of enamel with

I exposed dentin sur-

C face > 1/3 of surface,
loss of enamel with no
major loss of dentin, sec-
ondary dentin or dental
pulp exposure,

defect with depth of

1-2 mm

4 B/L/O complete loss of enamel
I with exposure of sec-

C ondary dentin or pulp
chamber,

secondary dentin or den-
tal pulp exposure,

defect with

depth > 2 mm with sec-
ondary dentine and/or
pulp chamber exposure

V - vestibular, L - Lingual, O - Occlusal, I - Incisal,
C - Cervical, B - Buccal.

V - przedsionkowy, L - jezykowy, O - zgryzowy,
I - sieczny, C - szyjkowy, B - policzkowy.

GERD and Its
Extraesophageal
Complications

The main clinical presentations of GERD
include heartburn and regurgitation. Heartburn
is a burning sensation in the retrosternal area;
regurgitation is the perception of a retrograde
flow of gastric content into the bucco-pharynx.
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Although reflux of acid gastric content is mainly
responsible for the symptoms of GERD, the al-
kaline reflux produced by bile migrating in the
esophagus may also be the cause of symptoms in
some cases [9].

The clinical manifestations of GERD are very
common; it has been reported that 20% of the adult
population assert that they have heartburn weekly,
and 40% report such symptoms at least once per
month [10]. According to other data, the preva-
lence of GERD is estimated at 10-20% in Europe
and North America and 5% in Asia [11, 12].

Some patients with GERD may present extrae-
sophageal symptoms [13]. Thus, GERD is associ-
ated with pulmonary symptoms, i.e. lower airway
diseases (asthma, chronic cough, bronchitis, aspira-
tion pneumonia and idiopathic pulmonary fibro-
sis), otorhinolaryngologic complaints (hoarseness,
laryngitis, subglottic stenosis, vocal cord granuloma
and laryngeal carcinoma) and other extraesopha-
geal manifestations (noncardiac chest pain, dental
erosion, sinusitis, pharyngitis and sleep apnea) [14].
The relationship is not always obvious, and it has
been shown that classic reflux symptoms are absent
in around half of the patients with bronchial asth-
ma, and in more than half of the patients with ENT
conditions [15]. However, looking for GERD is rec-
ommended whenever patients complain of atypical
respiratory or ENT symptoms [16].

The extraesophageal manifestations of GERD
are displayed in Table 2.

Table 2. Extraesophageal manifestations of GERD
Tabela 2. Pozaprzetykowe objawy GERD

Bronchial asthma

Chronic cough

Aspiration pneumonia

Laryngitis and other laryngeal diseases
Pharyngitis

Glossitis

Dental erosion

Halitosis

Psychiatric disorders

Sudden infant death

Dental Erosion in GERD

Since 1937, gastroesophageal reflux disease has
been linked to dental erosion, first by Bargen and
Austin [17].

Esophageal clearance is important to prevent
gastric content from reaching the bucco-pharynx
and causing dental erosion. Esophageal clearance
is achieved by two mechanisms: esophageal pe-
ristalsis, and the buffering action of saliva, which
neutralizes the acid. Peristalsis empties the esoph-
agus of its contents, and this process is followed

by the neutralization of the acid environment of
the esophageal lumen by the saliva [18]. Salivary
flow has a buffering and protective role against the
demineralizing effects of acids in the oral cavity.
Bouchoucha et al. (1997) observed that the saliva
of 17 patients with GERD had greater buffering
capacity as compared with the saliva of 20 healthy
volunteers, due to modifications in saliva compo-
sition resulting from an increased concentration of
inorganic phosphates [19].

It has been observed that hyposialia leads to
a fivefold increase in the risk of developing dental
erosion. In a study that combined quantitative and
qualitative analysis of saliva and reflux measured
by pH meters, Moazzez et al. showed a significant
decrease in salivary secretion in patients diagnosed
with gastroesophageal reflux [20].

Refluxed acid first attacks the palatal surface
of the upper incisors; in the secondary stage, if the
condition continues, erosion of the occlusal sur-
faces of the posterior teeth in both arches occurs.
The labial or the buccal surfaces are affected by
erosion only if acid reflux persists for an extended
period of time. The palatal surfaces of the maxil-
lary teeth are the first affected due to the fact that
they are protected from the major salivary glands,
and the tongue maintains contact with the gastric
acid. Researchers have concluded that the force of
the regurgitation passing from the pharynx into
the mouth may influence the severity of dental
erosion. In the early stages the tongue protects
the lower teeth, but if the condition continues, the
occlusal and buccal surfaces of these teeth will be
eroded (Figure 2) [21].

In chronic GERD the specific distribution of
erosion has been found to be “perimolysis” (dental
erosion by intrinsic factor) [5] (Figures 1 and 2).
The oral and occlusal surfaces of maxillary teeth
and the occlusal surfaces of mandibular teeth are
the most affected.

Fig. 2. Enamel and dentin loss at the occlusal surfaces
in mandibular premolars and molars in a 55-year-old
patient with GERD

Ryc. 2. Utrata szkliwa zebiny na powierzchniach zuja-
cych dolnych zgbdéw przedtrzonowych i trzonowych
u 55-letniego pacjenta z chorobg refluksowg przetyku
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A study conducted by Holbrook et al. demon-
strated a significant association between indica-
tors of gastric reflux and presence of tooth erosion
(odds ratio 2.772) [22].

A study by Oginni et al. noted that tooth wear
index (TWI) scores were higher in patients with
GERD than in control subjects. The frequency of
regurgitation and duration of gastroesophageal re-
flux directly influence the severity of dental erosion.
Patients with TWI scores of 3 or more have usually
had symptoms for more than 10 years [23].

In a controlled study of 40 patients with patho-
logical tooth wear, Bartlett et al. observed that 60%
of them had pathological levels of reflux when asses-
sed by ambulatory pH monitoring [21]. This study
confirmed the findings of Schroeder et al. in a small
study of 12 patients with tooth wear, among whom
80% were diagnosed with reflux [17]. Meurman et
al. analyzed the dental status and salivary characte-
ristics of patients presenting with GERD and repor-
ted that tooth wear and GERD were interrelated,
but no statistical relationship was observed between
salivary parameters and tooth wear [24]. The me-
thods for assessing dental erosion are distinctive for
different countries so the relationships observed be-
tween saliva, erosion and reflux may vary.

Alongside intrinsic factors, extrinsic ones in
the etiology of dental erosion must also be kept in
mind. Vinegar, pickles, carbonated beverages and
acidic drinks (such as citrus juices) are frequent
causes of dental erosion [25]. Moreover, a positive
correlation between dental erosion and the con-
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has also been observed [26-28]. At the same time,
wine consumption of any kind is associated with
GERD [29].

In the early stages of dental erosion, the loss
of tooth structure is not as great, and in these ca-
ses restoration of the teeth is easier to achieve. In
advanced cases severe complications may appear:
exposure of the pulp chamber, the loss of the enti-
re tooth crown, the loss of the vertical dimension,
temporo-mandibular joint dysfunctions. In these
situations complex rehabilitation is required.

There is a lack of awareness on the part of ge-
neral physicians regarding the association betwe-
en GERD and dental erosions. A study has shown
that only 40% of them are aware of dental erosi-
ons in GERD [30], indicating that there is a need
to disseminate this information through medical
education.

Gastroesophageal reflux disease (GERD)
affects all age groups. Dentists should consider
the presence of this pathology when they obser-
ve significant loss of dental tissue. Identification is
required in order to treat and eliminate etiologi-
cal factors. The high prevalence of dental erosion
in GERD that has been reported in the literature
justifies giving GERD-related tooth structure loss
more attention when examining patients. Manage-
ment of GERD should include also a dental check-
up and appropriate dental therapy.

[1] Jarvinen VK, Rytomaa H, Heinonen OP: Risk factors in dental erosion. ] Dental Res 1991, 70, 942-947.
[2] Bartlett DW, Evans DF, Smith BGN: The relationship between gastro-oesophageal reflux disease and dental ero-

sion, J Oral Rehabil 1996, 23, 289-297.

[3] Mair LH: Wear in the mouth: the tribological dimension. In: Tooth wear and sensitivity. Eds.: Addy M, Edgar
WM, Embery G, Orchardson R. London. Martin Dunitz, Mair (L.H.) 2000, 181-188.

[4] Laserre JF: Recherches sur I'usure dentaire et evaluation «in vitro» de biomateriaux restaurateurs avec le simula-
teur d’usure UVSB2, thése pour le doctorat en Sciences Odontologiques Université de Bordeaux 2, 2003.

[5] Larsen MJ: Dissolution of enamel. Scand ] Dental Res 1973, 81, 518-522.

[6] Lussi A, Jaeggi T, Scharer S: The influence of different factors on in vitro enamel erosion. Caries Res 1993, 27,

387-393.

[7] Millward A, Shaw L, Smith A, Harrington E: The distribution and severity of tooth wear and the relationship
between erosion and dietary constituents in a group of children. Int ] Paediatr Dent 1994, 4, 151-157.
[8] Smith BGN, Knight JK: An index for measuring the wear of teeth. Br Dent ] 1984, 156, 435-438.
[9] Sifrim D, Holloway R, Silny J: Acid, nonacid, and gas reflux in patients with gastroesophageal reflux disease dur-
ing ambulatory 24-hour pH-impedance recordings. Gastroenterology 2001, 120, 1588-1598.
[10] Locke GR 3rd, Talley NJ, Fett SL: Prevalence and clinical spectrum of gastroesophageal reflux: a population-based
study in Olmsted County, Minnesota. Gastroenterology 1997, 112(5), 1148-1156.
[11] Dent]J, El-Serag HB, Wallander MA: Epidemiology of gastro-oesophageal reflux disease: a systematic review. Gut

2005, 54, 710-717.

[12] Vakil N, Veldhuyzen van Zanten S, Kahrilas P et al.: The Montreal definition and classification of Gastro-
esophageal Reflux Disease (GERD) - a global evidence-based consensus. Am ] Gastroenterol 2006, 101, 1900-

1920.

[13] De Vault K: Extraesophageal symptoms of GERD. Cleveland Clin ] Med 2003, 70, Suppl. 5, S20-S32.
[14] Gurski RR, Rosa ARP, Valle E: Extraesophageal manifestations of gastroesophageal reflux disease. ] Bras Pneumol

2006, 32(2), 150-160.



Dental Erosion in GERD 307

[15] Vaezi MF: Atypical manifestations of gastroesophageal reflux disease. MedGenMed 2005, 7(4), 25.

[16] Vaezi MF, Hicks DM, Abelson TI: Laryngeal signs and symptoms and gastroesophageal reflux disease (GERD):
a critical assessment of cause and effect association. Clin Gastroenterol Hepatol 2003, 1(5), 333-344.

[17] Schroeder PL, Filler SJ, Ramirez B, Lazarchik DA, Vaezi MF, Richter JE: Dental erosion and acid reflux disease.
Ann Intern Med 1995, 122(11), 809-815.

[18] Helm JF: Role of saliva in esophageal function and disease. Dysphagia 1989, 4 (2), 76-84.

[19] Bouchoucha M, Callais F, Renard P: Relationship between acid neutralization capacity of saliva and gastro-eso-
phageal reflux. Arch Phys Biochem 1997, 105(1), 19-26.

[20] Moazzez R, Bartlett DW, Anggiansah A: Dental erosion, gastroesophageal reflux disease and saliva: how are they
related? ] Dent Res 2004, 32, 489-494.

[21] Bartlett DW, Evans DF, Smith BG: The relationship between gastro-esophageal reflux disease and dental erosion.
J Oral Rehabil 1996, 23, 289-297.

[22] Holbrook WP, Furuholm J, Meurman JH: Gastric reflux is a significant causative factor of tooth erosion. ] Dent
Res 2009, 88 (5), 422-426.

[23] Oginni A, Agbakwuru E, Ndububa D: The prevalence of dental erosion in Nigerian patients with gastro-esoph-
ageal disease. BMC Oral Health 2005, 5, 1-6.

[24] Meurman JH, Toskala J, Nuutinen P, Klemetti E: Oral and dental manifestations in gastroesophageal reflux
disease. Oral Surg Oral Med Oral Pathol 1994, 78, 583-589.

[25] Kunzel W, Cruz MS, Fischer T: Dental erosion in Cuban children associated with excessive consumption of
oranges. Eur J Oral Sci 2000, 108, 104-109.

[26] Angelescu G, Popescu E: Evidentierea manifestarilor extraesofagiene in boala de reflux gastro-esofagian - studio
clinic si endoscopic efectuat in spitalul clinic judeten Ilfov. Med Intern 2010, 7(1), 9-19.

[27] Owens BM, Kitchens M: The erosive potential of soft drinks on enamel surface substrate: An in vitro scanning
electron microscopy investigation. ] Contemporary Dent Pract 2007, 7, 11-20.

[28] Harrack L, Stay J, Story M: Soft drink consumption among U.S. children and adolescents: Nutritional consequen-
ces. ] Am Diet Assoc 1999, 99, 436-441.

[29] Pehl C, Frommherz M, Wendl B, Pfeiffer A: Gastroesophageal reflux induced by white wine: the role of acid
clearance and “rereflux”. Am ] Gastroenterol 2002, 97(3), 561-567.

[30] Ranjitkar S, Smales R]J, Kaidonis JA: Oral manifestations of gastroesophageal reflux disease. ] Gastroenterol
Hepatol 2012, 27(1), 21-27.

Address for correspondence:

Dan L. Dumitrascu

3-5 Clinicilor Street
Cluj-Napoca

Romania

Telephone: +40 264 593355
E-mail: ddumitrascu@umfcluj.ro

Conflict of interest: None declared

Received: 10.10.2012
Accepted: 13.06.2013



	Title page / Strona tytułowa

