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Abstract

Aim: This study aimed to investigate the relationship between
gastroesophageal reflux disease (GERD) and dental erosion and the
alterations in oral tissues.

Material and Method: In this study, the GERD group consisted of
50 individuals with gastroesophageal reflux symptoms, and the
control group consisted of 50 healthy individuals. The prevalence
of teeth wears and caries was evaluated using the Smith and Knight
tooth wear index (TWI) and the decayed, missing, and filled teeth
index (DMFT), respectively. Oral complaints were also evaluated.
Stimulated saliva samples were collected, and the salivary buffering
capacity, pH and flow rate values were measured.

Results: In the GERD group, wear was observed in the palatal
surface of the maxillary teeth, whereas no wear was observed in
the control group (p<0.05). Although the incisal surfaces of the
maxillary anterior teeth and the occlusal surfaces of the maxillary/
mandibular posterior teeth were observed as eroded in both
groups, the values in the patient group were significantly higher
compared with those of controls (p<0.05). In the GERD group,
complaints of inflammatory mouth sensitivity, tongue sensitivity,
nonspecific itching and burning, halitosis, dry mouth, tooth
sensitivity, erythema in the soft/hard palatinal mucosa/uvula were
significantly more frequent than the control group (p<0.05, for
each). The groups were similar with respect to DMFT (p=0.480). The
salivary flow rate, pH and buffering capacity values were found to
be significantly lower in the GERD group (p<0.05, for each).

Conclusion: The results showed that patients with GERD had wear
in palatal surfaces of maxillary teeth. Moreover, these patients also
complained more commonly from oral tissue alterations and had
lower salivary flow rate, pH, and buffering capacity. Hence dentists
should consider GERD as a potential risk factor for oral health.
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0z
Amag: Bu calismanin amaci, gastrodzofageal refli hastaligi (GORH) ile

dental erozyon ve agiz dokularindaki degisiklikler arasindaki iliskinin
arastinimasidir.

Gere¢ ve Yontem: Calismada GORH grubu gastrodzofageal refli
semptomlari olan 50 kisiden, kontrol grubu ise 50 saglikli bireyden
olusturuldu. Dis asinmasi ve clrtk prevalansi sirasiyla Smith ve Knight
dis asinma indeksi (TWI) ve curuk, eksik ve dolgulu disler indeksi
(DMFT) kullanilarak degerlendirildi. Ayrica agiz icerisindeki sikayetler
de degerlendirildi. Uyariimis tikdrtk ornekleri toplandi ve takardk
tamponlama kapasitesi, pH ve akis hizi degerleri 6l¢uldu.

Bulgular: GORH grubunda Ust dislerin palatinal ylzeyinde asinma
gorilirken, kontrol grubunda asinma goézlenmedi (p<0,05). Her iki
grupta da Ust 6n dislerin insizal ylzeyleri ve Ust/alt arka dislerin okluzal
ylzeylerinin asinmis oldugu gérilmesine ragmen, hasta grubundaki
degerler kontrollere gore anlamli olarak yuksek bulundu (p<0,05).
GORH grubunda yangili agiz duyarliid, dil hassasiyeti, nonspesifik
kasinti ve yanma, agiz kokusu, agiz kurulugu, dislerde hassasiyet,
yumusak/sert palatinal mukoza/uvulada eritema sikayetlerine kontrol
grubundan anlamli olarak daha sik rastlandi (her biri icin p<0,05).
Gruplar DMFT'ye gore benzer bulundu (p=0,480). GORH grubunda
takrtk akis hizi, pH ve tamponlama kapasitesi degerleri anlamli olarak
dusik bulundu (her biri icin p<0,05).

Sonug: Calismanin sonuclar GORH grubundaki katilimailarin Gst
dislerinin palatinal ylzeylerinde asinma oldugunu gdsterdi. Ayrica
bu hastalarin daha yaygin olarak agiz ici doku degisikliklerinden
sikayet ettiklerine ve daha dusuk tukdrtk akis hizi, pH ve tamponlama
kapasitesine sahip olduklar da tespit edildi. Bu nedenle dis hekimleri
GORH'nI agiz saghg icin potansiyel bir risk faktéri olarak distinmelidir.

Anahtar Kelimeler: Dental erozyon, gastroozofageal reflii hastalgi,
takaruk
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INTRODUCTION

In the mouth, different forms of chronic degenerative events
otherthan caries affect the teeth. This degeneration appears as
wear in the clinic. Based on the etiology and wear rate, dental
tissue loss is considered normal or pathological. Functional
microwear or attrition usually causes normal wear and this
wear progresses to lifelong physiological values. Normal
rate of tooth hard tissue loss is approximately 65m/yr. When
wear occurs in a larger size than expected, it is considered
pathological. Pathological loss of dental hard tissue may
be due to one or more factors, such as abnormal attrition,
abrasion, domestication, attrition, abfraction, resorption,
erosion, developmental disorder, etc."

Dental erosion, which is a chemical dissolution, occurs as a
result of the contact of acidic solutions with the teeth. Any
solution below the critical pH value (approximately 5.5) for
the solubility of the enamel layer can cause erosion, especially
if the acidic attack is prolonged and repeated. Although saliva
and dental pellicle prevent attacks, the destruction of dental
tissues is inevitable if the attack is severe and protracted. If
erosive lesions progress rapidly, sensitivity increases, but if
the progress is slow, the patient may not have any symptoms.
However, the entire dentition can be severely damaged.”

External or internal factors play a role in the etiology of
dental erosion. Externally-induced dental erosion may occur
as a result of diet, medication use, environmental factors,
and lifestyle.’’ The most common cause of internal erosion
is “regurgitation,” which means that stomach acid enters
the mouth and comes into contact with the teeth. This is
particularly seen in conditions such as gastroesophageal
reflux, anorexia and bulimia nervosa, alcoholism and chronic
nausea.”

Theinvoluntary passage of gastric contentsinto the esophagus
is defined as reflux. Normally, the anatomical position of the
gastroesophageal junction, the lower esophageal sphincter
and the crural diaphragm prevent the passage of fluid or
solids from the stomach to the esophagus. But, when the
lower esophageal sphincter relaxes, the pressure gradient
between the stomach and the esophagus disappears, and
reflux takes place. The reflux material might reach cervical
esophagus, pharynx, and oral cavity.”! Gastroesophageal
reflux is a physiological phenomenon that occurs as a result
of short-term acid reflux during the day, and it is eliminated
by the buffering effect of saliva and the normal swallowing
function before any harm occurs. If acid reflux begins to occur
chronically, then pathological gastroesophageal reflux disease
(GERD) presents.”! As a result of gastroesophageal reflux, the
gastric fluid’s pH (~1-2) decreases the pH in the mouth below
the enamel’s critical pH.”? The contact of gastric contents
with teeth and other oral structures should be considered a
potential risk factor for the formation of dental erosion and
oral lesions. In previous studies, oral cavity lesions and tooth
damage caused by reflux material were reported at different
frequencies.®”

The present study aimed to investigate the relationship between
gastroesophageal reflux and dental erosion and the alterations
in oral tissues as a result of reflux.

MATERIAL AND METHOD

Study Setting and Participants

This case-control study was conducted in Ankara University
Faculty of Dentistry, Department of Restorative Dentistry
Polyclinics and Ankara University Faculty of Medicine,
Department of Gastroenterology Polyclinics with a total of 100
participants (49 females and 51 males between the ages of 16-
65) of whom 50 were in the GERD group, and 50 were in the
control group. Participants diagnosed with GERD were included
in the GERD group, and those without the disease were included
in the control group. Ethical approval of the study protocol was
granted by the Ankara University Faculty of Dentistry Research
Ethics Committee (2008/131-2). The study was performed
following the principles and the guidelines of the Declaration
of Helsinki Ethical Principles. Each human subject signed an
informed consent before participating to the study.

The GERD group included 25 females and 25 males with at
least one year of reflux symptoms, endoscopic esophagitis, no
systemic disease other than reflux, no medication use except
anti-reflux drugs, no habit of ruminating and vomiting, and no
habit of bruxism. Those who were vegetarian, consumed citrus
andvinegar frequently, and consumed more than ' liter of acidic
beverages per day were not included in the study. Those who
never brush their teeth and were using battery/rechargeable
and scrub brush and abrasive toothpaste were not included in
the study, either.

The reflux diagnosis was made by a gastroenterologist using
detailed patient history and examination and endoscopy,
when needed. The patients were questioned according to the
burning sensation behind the breastbone and the history of
regurgitation. In the endoscopy, esophagitis was sought and
graded from A to D with the Los Angeles classification (10). The
control group included 24 females and 26 males without any
systemic disorder, no habit of ruminant and vomiting, no habit
of bruxism, and no drug use. The control group was determined
by gender matching with the GERD group.

Data Collection

The study participants’ sociodemographic characteristics,
nutrition habits, oral hygiene habits, and oral complaints were
assessed to determine the presence of risk factors for dental
erosion.

Oral complaints of the participants were evaluated according
to the answers given to the questions regarding oral burning
sensation, tongue sensitivity, nonspecific itching and burning in
the mucosa, halitosis, dry mouth, and increased tooth sensitivity.
The presence of erythema in the soft/hard palatal mucosa/uvula
was determined by oral examination. In the GERD group, the
duration of reflux symptoms and whether regurgitation was



110

Journal of Contemporary Medicine

present and, if so, how often did it occur were recorded. The
grade of esophagitis was recorded from the endoscopy reports
of the patients, and the duration of anti-reflux treatment and
specific medications were collected from the patient charts.

Oral and dental examinations of the study groups were
performed by the researcher (F.A.B.) insufficient daylight using
a mirror and sond. The intraoral examinations were performed
according to the decayed, missing, and filled teeth (DMFT) index
and Smith and Knight tooth wear index (TWI) classification.
DMFT index is the sum of the number of decayed, missing, and
filled teeth. TWI was performed on the cervical, buccal/labial,
lingual/palatinal and occlusal/incisal surfaces of the teeth at 0-4
scores." The scoring of TWI was shown in the Table 1. Besides,
the soft/hard palatal mucosa/uvula was evaluated regarding
presence of erythema. All participants were examined once and
dental datawere collected. After the oral examination, stimulated
saliva samples were collected. Then, salivary buffering capacity,
pH and flow rate were determined from the collected samples.

Statistical Analysis

All analyses of the present study were performed using IBM
SPSS Statistics 25 program. Descriptive statistics of the data
were given as number, frequency (percentage), mean, standard
deviation, median, minimum and maximum. For the normalty
check, the Shapiro-Wilk test was used. Normally distributed
variables were analyzed with the Independent Samples t Test
or one way ANOVA test. Non-normally distributed variables
were analyzed with the Mann Whitney U test or Kruskall Wallis
test. Categorical variables were analyzed with the Pearson’s chi-
square test and Fisher exact test. The statistical significance level
was set as p<0.05.

Table 2. DMFT, salivary flow rate, pH and buffering capacity values for
GERD and control groups.

Parameter Groups Mean+SD Median  Min.-Max. p

DMFT GERD 10.9+6.58 10 1-27 0.480
Control 10.06+5.18 10 2-22 ’
GERD 1.490+0.589 127 0.40-3.08 .

Flowrate - tol  1726+0552 163 080340 0%
GERD 7.262+0.263 7.2 6.60-7.90

H** 0.020*

P Control 7.392+0.297 7.35 6.70-8.10

Buffering GERD 3.99+1.14 3.9 140630 0o

capacity*™  Control 4.95+0.81 5 3.37-6.49 ’

* p<0.05 , **Mann Whitney U, DMTF: decayed, missing, and filled teeth index, SD: standard deviation

RESULTS

In this study a total of 100 participants were evaluated. 50%
(n=25) of the participants in the GERD group are women and
50% (n=25) are men and, 49% (n=24) of the participants in the
control group were female and 51% (n=26) were male (p=0.841).
The mean age of the GERD group was 42.92+11.5, and the
mean age of the control group was 33.16+9.63. Compared to
the control group, the age of the GERD group was significantly
higher (p=0.000).

Dental Caries and Salivary Protection

The mean values of the DMFT, salivary buffering capacity, pH
and flow rate parameters for the GERD and control groups
are shown in Table 2. No difference was found between the
groups in terms of the DMFT parameter (p=0.480), whereas the
mean salivary buffering capacity, pH and flow rate values were
significantly lower in the GERD group compared to the control
group (p=0.042, p=0.020, p=0.000, respectively).

Oral Complaints

The distribution of oral complaints in the groups are shown in
Table 3. It was found that oral complaints were significantly
more common in the GERD group than in the control group
(p<0.05).

Table 3. Distribution of oral complaints parameters of GERD and control

groups.
Groups
GERD Control P
n % n %
Not have 34 40.5 50 59.5

Oral complaints

H 1 %

Oral burning sensation Have 16 100.0 0 0.0 0.000
L Nothave 39 438 50 56.2 "

Tongue sensitivity Have 1 100.0 0 00 0.000
Nonspecific itching/ Not have 37 43.0 49 57.0 0.001%

burning Have 13929 1 71

o Nothave 18 360 32  64.0 .

Halitosis Have 322 640 18 360 0
Not have 12 25.5 35 74.5 "

Dry mouth Have 38 717 15 283 090
iy Nothave 25 385 40 615 M

Sensitivity of teeth Have 25 714 10 286 0.002
Erythema of soft/hard ~ Not have 30 37.5 50 62.5 0.000*

palatinal mucosa/uvula Have 20

*Pearson ki-kare test, *p<0.05, n= Number, %= Percent

100.0 0 0.0

Table 1. Smith and Knight tooth wear index""

Score Surface Criteria
0 B/L/O/I No loss of enamel surface characteristics.
C No loss of contour.
1 B/L/O/I Loss of enamel surface characteristics.
C Minimal loss of contour.
B/L/O Loss of enamel exposing dentine for less than one third of surface.
2 | Loss of enamel just exposing dentine.
C Defect less than T mm deep.
B/L/O Loss of enamel exposing dentine for more than one third of surface.
3 | Loss of enamel and substantial loss of dentine.
C Defect less than 1-2 mm deep.
B/L/O Complete enamel loss-pulp exposure-secondary dentin exposure.
4 | Pulp exposure or exposure of secondary dentine.
C Defect more than 2mm deep-pulp exposure-secondary dentine exposure.

B: buccal; L: lingual; O: occlusal; I: incisal; C: cervical.
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Dental Wear

The distribution of TWI values of individuals in GERD and
control groups are shown in Table 4. As a result of the
evaluation of all teeth between 7-7 in the maxillary and
mandibular arch using the TWI in the GERD and control
groups, the difference between the groups in the cervical
and buccal/labial surfaces of the maxillary teeth, the cervical,
buccal/labial surfaces of the mandibular posterior teeth,
and cervical ve occlusal/incisal surfaces of the mandibular
anterior teeth was not significant. Wear was not observed
on the buccal/labial surfaces of the mandibular anterior
teeth and the lingual surfaces of the mandibular anterior/
posterior teeth in both groups (p>0.05). However, for the
incisal and palatal surfaces of the maxillary anterior teeth,
the occlusal and palatal surfaces of the maxillary posterior
teeth, and the occlusal surfaces of the mandibular posterior
teeth, the difference between the groups was statistically
significant (p<0.05).

Wear was observed in the palatal surfaces of the maxillary
teeth in the GERD group, while no wear was observed in the
control group. Although some wears were observed in both
groups, in the occlusal surfaces of maxillary/mandibular
posterior teeth and the incisal surfaces of the maxillary
anterior teeth, the values in the GERD group were higher than
control group (Table 4).

Relationship of GERD with Oral Compaints, Dental Caries
and Salivary Protection

There was no statistically significant difference between the
two groups in terms of nutrition and oral hygiene habits (p>
0.05, for each).

It was determined that 14% (n=7) of the participants in
the GERD group had reflux complaints for 12 months, 30%
(n=15) of the participants in the GERD group had reflux
complaints between 13 and 36 months, and 56% (n=28) of
the participants in the GERD group had reflux complaints
for more than 36 months. Of these participants, 30% (n=15)
had regurgitation every day, 34% (n=17) frequently, 28%
(n=14) occasionally and 8% (n=4) had no regurgitation. The
distribution of the participants in the GERD group in terms of
esophagitis grading was determined as 50% (n=25) Grade A,
46% (n=23) Grade B and 4% (n=2) Grade C stage.

There was no statistically significant relationship between
oral complaints and GERD duration (p>0.05, for each) (Table
5). Also, there was no statistically significant relationship
between the DMFT, salivary flow rate, ph, buffering capacity
and GERD duration (p>0.05, for each) (Table 6).

The relationship between the oral complaints and levels of
regurgitation frequency (every day, frequently, occasionally,
none) were evaluated and no statistically significant
relationship was found (p>0.05, for each) (Table 7). The
relationship of the DMFT, salivary flow rate and pH with
regurgitation frequency was not statistically significant
(p>0.05, for each) (Table 8).

Table 4. Distribution of cervical, buccal/labial, incisal/occlusal and palatinal/

lingual surface TWI values of the maxillary and mandibular teeth of GERD
and control groups.

] = Groups
£ E S?gle GERD Control P
3 =
wn n % n %
0 226 46.2 263 53.8
) 1 7 50.0 7 50.0
= Anterior 5 1 100.0 0 0.0 0.683
= Total 234 46.4 270 53.6
é 0 225 43.9 288 56.1
. 1 11 44.0 14 56.0
gy Posterior 5 5 50,0 5 50,0 0.928
S Total 241 44,0 307 56.0
> 0 261 487 275 51.3
w ) 1 14 50.0 14 50.0
v . Anterior 5 1 50.0 1 50.0 1.000
3 Total 276 48.8 290 51.2
= 0 246 46.6 282 534
5 1 15 455 18 545
= Posterior 2 4 57.1 3 429 0.941
3 1 50.0 1 50.0
Total 266 46.6 304 53.4
0 240 475 265 52.5
> Anterior 2 1 100.0 0 0 0.476
2 = Total 241 47.6 265 524
z & 0 246 449 302 55.1
é = Posterior 1 1 100.0 0 0.0 0.450
= Total 247 45.0 302 55.0
g § Anterior 0 283 495 289 50.5 -
= 2 0 272 47.2 304 52.8
< Posterior 1 3 100.0 0 0.0 0.107
= Total 275 47.5 304 52.5
0 27 15.3 150 84.7
1 105 52.8 94 47.2
Anterior 2 102 85.0 18 15.0 0.000*
> 3 6 85.7 1 14.3
= Total 240 47.7 263 52.3
3 0 83 34.4 158 65.6
T 1 73 68.2 34 318
ﬁ Posterior 2 45 100.0 0 0.0 0.000*
é 3 2 100.0 0 0.0
9 Total 203 51.4 192 48.6
S 0 113 48.1 122 51.9
S 1 139 496 141 50.4
9 _Anterior 2 29 53.7 25 463  0.908
= 3 2 50.0 2 50.0
2 Total 283 49.4 290 50.6
2 0 73 309 163 69.1
2 1 109 71.1 46 283
Posterior 2 59 100.0 0 0.0 0.000*
3 2 100.0 0 0.0
Total 243 54.1 206 459
0 50 16.7 249 83.3
1 59 100.0 0 0.0
Anterior 2 118 100.0 0 0.0  0.000%
> 3 13 100.0 0 0.0
?5' & Total 240  49.1 249 509
o 3 0 144 32.7 297 67.3
£ = 1 84 1000 0 0.0
2 Posterior 2 15 100.0 0 0.0 0.000*
= 3 1 100.0 0 0.0
;E' Total 244 45.1 297 54.9
§ Anterior 0 281 493 289 507 -
2
g Posterior 0 276 47.2 309 52.8 -

*p<0.05 and **Fisher’s Exact test, n= Number, %= Percent, TWI=Tooth wear index (Table 1),
Anterior=central, lateral, canine, Posterior=1st premolar, 2nd premolar, 1st molar, 2nd molar
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Table 5. The relationship between duration of GERD and oral complaints.

GERD duration
12 months 13-36 months More than 36 months p
n % n % n %
. . Not have 5 14.7 8 23.5 21 61.8
Oral burning sensation 0.362
Have 2 12.5 7 43.8 7 43.8
L Not have 6 154 1 28.2 22 56.4
Tongue sensitivity 0.899
Have 1 9.1 4 36.4 6 54.4
e X Not have 7 18.9 10 27.0 20 54.1
Nonspecific itching/burning 0.210
Have 0 0.0 5 385 8 61.5
. Not have 2 11.1 3 16.7 13 72.2
Halitosis 0.245
Have 5 15.6 12 37.5 15 46.9
Not have 2 16.7 2 16.7 8 66.7
Dry mouth 0.578
Have 5 13.2 13 34.2 20 52.6
. Not have 5 20.0 7 28.0 13 52.0
Sensitivity of teeth 0.536
Have 2 8.0 8 32.0 15 60.0
Erythema of soft/hard palatinal ~ Not have 4 133 8 26.7 18 60.0 0784
mucosa/uvula Have 3 15.0 7 35.0 10 50.0 )

*p<0.05, n= Number, %= Percent

Table 6. Comparison of the means of DMFT, salivary flow rate, pH and buffering capacity according to GERD duration.

Parameter GERD duration Mean+SD Median (Min.-Max.) p
12 months 9.8571+7.35818 8(1-20)

DMFT** 13-36 months 10.4£8.57571 7 (2-27) 0.453
More than 36 months 11.4286+5.25941 11 (4-24)
12 months 1.5786+0.65198 1.25 (1.04-2.64)

Flow rate 13-36 months 1.4693+0.55969 1.28 (0.8-2.56) 0.915
More than 36 months 1.4796+0.60914 1.32(0.4-3.08)
12 months 7.314340.34365 7.2 (6.9-7.9)

pH 13-36 months 7.28+0.23361 7.3(6.9-7.6) 0.765
More than 36 months 7.2393+0.26435 7.2 (6.6-7.8)
12 months 4.4429+1.25812 3.9(3-5.9)

Buffering capacity 13-36 months 4.12+1.20071 4.1 (1.4-6.3) 0.362
More than 36 months 3.8+1.07909 3.6(1.5-6.2)

*p<0.05 and **Kruskal Wallis test, SD: standard deviation

Table 7. The relationship between regurgitation frequency and oral complaints.

Regurgitation Frequency

Every day Frequently Occasionally None p

n % n % n % n %
. X Not have 10 29.4 11 324 9 26.5 4 11.8

Oral burning sensation 0.674
Have 5 313 6 37.5 5 313 0 0.0
L Not have 11 28.2 11 28.2 13 333 4 10.3

Tongue sensitivity 0.218
Have 4 36.4 6 54.5 1 9.1 0 0.0

Nonspecific itching/ Not have 12 324 11 29.7 10 27.0 4 10.8 e

burning Have 3 23.1 6 46.2 4 30.8 0 0.0 ’

. Not have 4 22.2 7 38.9 5 27.8 2 11.1

Halitosis 0.776
Have 11 34.4 10 313 9 28.1 2 6.3
Not have 3 25.0 5 41.7 3 25.0 1 8.3

Dry mouth 0.925
Have 12 31.6 12 31.6 11 28.6 3 7.9
o Not have 6 24.0 9 36.0 6 24.0 4 15.0

Sensitivity of teeth 0.204
Have 9 36.0 8 32.0 8 32.0 0 0.0

Erythema of soft/hard Not have 6 20.0 10 333 10 333 4 133 e

palatinal mucosa/uvula  Have 9 45.0 7 35.0 4 20.0 0 0.0 ’

*p<0.05, n= Number, %= Percent
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Table 8. Comparison of the means of DMFT, salivary flow rate, pH and buffering capacity according to regurgitation frequency.

Parameter Regurgitation Frequency MeanxSD Median (Min.-Max.) p
Every day 10.9333+7.95044 7 (2-27)

DMET** Frequently 9.4118+6.16501 7 (2-22) 0.422
Occasionally 12.214314.45798 11 (4-19)
None 12.5+£9.94987 12 (1-25)
Every day 1.5747+0.49538 1.58 (0.84-2.56)

IR Frequt-:-ntly 1.3359:0.50724 1.24 (0.4-2.38) 0.283
Occasionally 1.4607+0.70826 1.225 (0.68-3.08)
None 1.935+0.73709 1.93 (1.24-2.64)
Every day 7.3267+0.21202 7.3(7.1-7.8)

oH Frequently 7.2765+0.24375 7.3 (6.9-7.6) 0.556
Occasionally 7.1929+0.34298 7.1(6.6-7.9)
None 7.2+£0.21602 7.15(7-7.5)
Every day 4.76%1.15499 4.7 (2.8-6.3)

Buffering capacity Frequ.ently 3.6588+0.80782 3.9(1.5-5) 0.014*
Occasionally 3.5929+1.24311 3.45 (1.4-5.9)
None 3.85+0.72342 3.75(3.2-4.7)

*p<0.05 and **Kruskal Wallis test, SD: standard deviation

The relationship of the salivary buffering capacity with
regurgitation frequency was statistically significant (p=0.014).
Accordingly, statistically significant differences were obtained
between those who had regurgitation every day and those
who had regurgitation frequently and occasionally (p=0.029,
p=0.027, respectively).

It was noticed that the medications using for treatment did
not effect the salivary buffering capacity, pH and flow rate
values (p>0.05, for each) (Table 9).

Table 9. Comparison of the means of salivary flow rate, pH and buffering

capacity according to medication use for GERD treatment.

Medication Median

teeth were higher in the GERD group. The wear scores on the
other surfaces were similar in the groups. Further, the salivary
buffering capacity, pH and flow rate values were lower in the
GERD group than in the control group.

The acids usually involved in dental erosion are of intrinsic or
extrinsic origin. Usually intrinsic factors are from regurgitated
gastricjuices and extrinsic factors are from dietary, medicinal,
occupational, and recreational sources. Bartlett and Coward
reported that gastric fluid obtained from GERD patients
during endoscopy had much more erosive potential than
acidic dietary products.® Wang et al.”! reported that the
reflux material in liquid or solid-liquid form can easily reach
the oral cavity and then cause erosive damage to the teeth.

Parameter o Mean=SD (Min.-Max.) p )
o Notuse 10.946.57841 e o ::neqyea:lslc;édded that the reflux in gas or vapor form may play
Use 1.4389+0.47495  1.26 (0.8-2.56)
Not use 152194065517 7.2 (0.4-3.08) Dentition is protected from erosion by various mechanisms
i Use 1.4904+0.58934 7.2 (0.4-3.08) 0.894 of saliva and its components. First, saliva dilutes the erosive
Buffering ~ Notuse 7.2684+0.23107 3.9 (7-7.6) 0,589 material :.md helps'it flow away from the environment by
capacity®*  Use 7.2581+0.28493 3.6 (6.6-7.9) ’ allowing it to flow into the stomach. Saliva protects dental

*p<0.05 and ** Mann Whitney U test, SD: standard deviation

DISCUSSION

In the present study, it was aimed to investigate the
relationship between GERD and the loss of tooth tissues, and
TWI was used to evaluate the erosion in teeth. Also, the saliva
samples, which were considered a very important biological
factor for the occurrence of dental erosion, were collected
from all individuals to compare the buffering capacity, pH and
flow rate of saliva in the GERD and control groups.

The salient findings of the present study were as follows: the
wear values on the palatal surfaces of the maxillary teeth, on
the incisal surfaces of the maxillary anterior teeth, and on
the occlusal surfaces of the maxillary/mandibular posterior

hard tissues against acid attacks by creating saturation on
the enamel’s outer surface thanks to the presence of calcium
and phosphorus, providing pellicle formation on the tooth
surface, and also providing the remineralizing ions (Fluor,
Calcium, Phosphorus) necessary to convert demineralization
to remineralization after erosive attacks.>*'2

Moazzezetal."*'showed thatin GERD, wearoccured duetothe
contact of regurgitated gastric acid with the palatal surfaces
of the upper incisors, and saliva played an important role in
tooth erosion due to its low buffering capacity. Holbrook et
al.'" also emphasized that a low salivary buffering capacity
was associated with erosion. Bartlett et al."™ and Richter!®
stated that acid reflux primarily affects the palatal surfaces
of the upper incisors. This was explained by the fact that
gastric juice first hit the palatal surface of the upper teeth
and continued contact with acid for a longer period of time,
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that the palatal surfaces were relatively farther away from
the major salivary glands, and that the tongue’s protection
of the lower teeth was greater than in the palatal region.
They added that if the acidic effect persists, other surfaces
of the maxillary posterior and mandibular teeth may also
be affected. The results of this study support the view that
the most affected area is the palatal surface of the maxillary
anterior teeth.The ability of saliva to clearacid isimportant for
the development of dental erosion. The speed of the saliva’s
movement can vary greatly in different parts of the mouth.
Teeth near the areas where saliva flows into the mouth, such
as the lower anterior and upper posterior teeth, benefit from
a higher salivary clearance. In the middle interproximal and
anterior maxillary areas where saliva has more difficulty to

reaching, clearance is slower and pH returns to normal late.
[17,18]

In the present study, the prevalence of GERD patients (82%)
with dental erosions was higher than that reported by
Meurman et al." (24%), Schroeder et al.”¥ (55%), Munoz
et al.?" and Benages et al.”? (47.5%). but similar to that of
Bartlett et al.®® (64%) and Tugut et al.?* (80%). This variance
regarding dental erosions among the studies might be due
to many factors, including, but not limited to, the diagnostic
criteria used, dietary habits, frequency and content of
regurgitation, saliva characteristics, frictional force caused
by the tongue during swallowing and phonation, and the
presence of restorations.

Some factors influencing the formation of dental erosions
are dependent on the individual, whereas some other are
completely independent. The buffering capacity of saliva
and the solubility of the teeth against acids are factors that
are independent of the individual, while general health
status and dietary habits depend on the individual. It has
been frequently mentioned that dietary acids, especially in
fruit juices and carbonated beverages, cause erosion.?>28
In the present study, no significant difference was observed
between the groups in terms of dietary habits. This result also
lends support that GERD was the primary cause of dental
erosions observed in the patients.

According to some studies, clinical signs of dental erosions
occur when acid contacts the teeth several times a week
for at least 1-2 years.™ In the current study, all patients had
at least 12 months of regurgitation, while 26 (62%) patients
had this symptom more than 36 months. Regurgitation was
observed daily or frequently in 67% and occasionally in 33% of
the patients. Moreover, the ability of saliva to neutralize acid
affects the formation of erosion by protecting the teeth and
oral cavity with dilution and its salivary buffering capacity. It
is thought that individuals with low flow rates are five times
more at risk for erosion than those with normal flow rates.
29 When the buffering capacity is deteriorated, acid is also
more dangerous for oral tissues.B” In general, dental erosion
appears when the protective buffering capacity of the oral
cavity is overcome by either reduced salivary secretion or
increased volume of injurious gastric refluxate.?"

In the present study, the findings related to dry mouth, oral
acid/burning sensation, halitosis, and erythema of the soft/
hard palatal mucosa/uvula were in line with previous studies,
and this was thought to be caused by direct contact of acid
reflux with oral tissues.*%23% |n terms of dental sensitivity
parameters, Di Fede et al.?* showed discrepant results. This
can be explained by the fact that the duration, amount, and
frequency of gastric acid contact with the tissues, the saliva
characteristics, or the erosion value between the studies were
different.

Some limitations of the present study deserve mention; first,
the case and control groups were not matched according
to age. Since the age of the case group was significantly
higher, age-related problems might have affected the patient
group more than the control group. This may have caused a
selection bias. Second, since the study examined 50 cases and
50 healthy participants who applied between certain dates,
its generalizability should be evaluated in this respect. Finally,
recall bias may have affected the results in the questions asked
to the patients.

In this study, the results showed that the loss of dental hard
tissues was higher in patients with GERD than in healthy
individuals. Dry mouth, halitosis, oral burning sensation,
nonspecific itching, teeth sensitivity, tongue sensitivity, and
erythema of the soft/hard palatal mucosa/uvula were also
associated with GERD. No difference was found between
the groups for caries prevalence. Patients with GERD should
be considered as a risk group for dental and oral health, and
all the necessary prophylactic and therapeutic applications
should be performed.

CONCLUSIONS

In the present study, erosion-related wear was observed in
the GERD group, but not in the control group. The wear values
observed in the patient group were found to be different
concerning the jaws, teeth, and surfaces. It was found that
the palatal and incisal/occlusal surfaces of the maxillary
teeth had higher scores than the other surfaces. These scores
were higher in the anterior region than in the posterior
region, whereas the mandibular teeth had high scores in the
occlusal surfaces of the posterior teeth. Oral complaints were
more frequent in the GERD group, and the salivary buffering
capacity, pH and flow rate values were also lower than in the
control group. However, there was no difference between the
groups in terms of DMFT.
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