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T he presence of palatal erosion has been associated
with acid originating from the stomach of patients

with eating disorders." 2 In 1996, Bartlett et al. reported
the results of a study investigating the role of gastro-
oesophageal reflux (GOR) in palatal dental erosion.3 In
that study of 36 patients presenting with significant
palatal dental erosion, 23 (64%) had pathological levels
of GOR using intemationally recognised criteria. Of
these 23 patients, 7 (30%) had no symptoms of GOR.
The conclusion was that regurgitation of gastric juice
caused by GOR is an important cause of palatal erosion
and that not all patients are aware of GOR. These
patients are known by gastroenterologists as 'silent
refluxers'. These findings supported research from the
US, which found similar levels of GOR in patients with
dental erosion.4

Gastro-oesophageal reflux is a common complaint
with most people suffering symptoms at some point in
their lives. The sale of over-the-counter medication to
control the symptoms of reflux serves to support this
observation.5 When gastric juice passes through the
lower oesophageal sphincter (LOS), and remains for a

time within the lower part of the oesophagus, it can

cause symptoms in some patients. These symptoms are

commonly heart-burn, epigastric pain or dysphagia.6 In
some patients, the acidic contents of the stomach pass

further up the oesophagus to reach the mouth and this
is described as regurgitation. Before the gastric juice
enters the mouth, it must pass through the upper

oesophageal sphincter formed around the crico-
pharyngeal muscle in the larynx. This sphincter is the
final barrier to regurgitation.

Gastroenterologists define the levels of acid within
the oesophagus by measuring pH over 24 h using
minute electrodes contained within catheters passing
from the nose down to a position 5 cm above the lower
oesophageal sphincter. This technique of ambulatory
pH measurement is the internationally accepted stand-
ard for the assessment of pathological GOR.78 The
information supplied by these investigations is used to
prescribe medication used to control GOR.

In the management of erosion, it is important to
determine the cause if possible so that the right pre-

ventive measures can be taken.9
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ROLE OF REGURGITATION AND OTHER SYMPTOMS OF REFLUX DISEASE IN PALATAL DENTAL EROSION

The audit

Since the report by Bartlett et al.3 in 1996, which was
based on patients referred to Guy's Dental Hospital
and subsequently investigated at the Dental Hospital
and the Department of Surgery at Guy's Hospital, the
proportion of patients with palatal dental erosion who
are referred for 24 hpH tests has increased. More patients
with palatal dental erosion but no symptoms of GOR
(potential silent refluxers) have also been referred.
Investigation of reflux is costly and invasive; hence, this
audit of the outcome of these referrals had the following
questions in mind: (i) should patients with palatal dental
erosion be investigated for GOR?; (ii) will they attend
these appointments and does the presence or absence of
symptoms affect the attendance pattern?; (iii) will GOR
be found in patients with and without symptoms - can
the Bartlett et al.3 study be repeated?; (iv) will doctors
prescribe medication based on these results?; and (v) will
the patients take the medication and does compliance
with prescribed medication relate to the presence or
absence of symptoms?

What did the audit show?

Table 1 presents the results of the audit. Of 106 patients
referred for investigations, 28 (26%) were not tested
because they declined the test (22) or failed to attend
(6). This indicated that the criteria for referral should be
reviewed.

Of the 22 who declined the test, 17 had no symptoms.
It is perhaps not surprising that those without symptoms
were the group most likely to decline.

Table I The numbers ofpatients (% of the total referredfor
investigation) with dental erosion who were investigated and not
investigatedfor GOR. The remaining 6 patients who were referredfor
investigationfailed to attendfor their appointment

Symptoms No Total
symptoms

Patients investigated 48 (48) 30 (30) 78 (78)
Not investigated 5 (5) 17 (17) 22 (22)
Total 53 (53) 47 (47) 100 (100)

Table 2 The number ofpatients with symptoms (% of total investi-
gated) compared to the presence ofGOR confirmed by 24 h ambulatory
pH measurement

Positive Negative Total
GOR result GOR result

Symptoms 30 (38) 18 (23) 48 (61)
No symptoms 14 (18) 16 (21) 30 (39)
Total 44 (56) 34 (44) 78 (100)

Table 3 The number ofpatients (%) prescribed medication to control
regurgitation with the presence ofsymptoms. Three patients did not
attendfor a review appointment and one person died some time after
the investigation

Medication No medication Total

Symptoms 11 (28) 16 (40) 27 (68)
No symptoms 5 (12) 8 (20) 13 (32)
Total 16 (40) 24 (60) 40 (100)

Table 2 shows that of the 78 patients tested, 44 (56%)
had GOR and 34 (44%) did not, using the criteria used
by gastroenterologists. Of those showing GOR, 14
(32%) were symptomless and this confirms the earlier
work by Bartlett et al.3 Of the 34 patients without GOR
on the day of the test, 18 had symptoms of GOR and it
is possible that GOR might have been found bad the
test been repeated. The condition is known to be
episodic. Seven subjects, five with symptoms of GOR,
had more than one test. All of these had a negative test
result on the first investigation and were found to have
pathological levels of GOR on the repeated test. It is
possible that repeating the test for some of the patients
with an initial negative result would have produced
pathological levels of reflux on subsequent attempts.
Although the test is taken over 24 h and patients are
advised to carry out a near normal routine, some do
not and consequently the results may not represent a
true reflection of the problem."0 The test has been
thoroughly investigated by gastroenterologists and its
specificity and sensitivity is known to be good.1' Despite
this, it may not be the most appropriate test for patients
with erosion as most have a motility problem with the
oesophagus as the refluxate is not returned to the
stomach and consequently regurgitation into the mouth
occurs."2. However, in most patients with reflux disease
the gastric reflux remains around the lower oesophageal
sphincter and the test is probably more accurate.13 The
pH observed in healthy stomachs ranges from pH 1-2, in
the oesophagus around pH 6-7,14,15 and in the mouth
around pH 7. However, during eating, the pH in the
stomach alters as it does around the distal oesophagus
and depends on the pH of the food consumed.'4

All 44 patients with symptoms of GOR were offered
medication either by the gastroenterologists or by their
general practitioner, but it was accepted by only 11
patients with symptoms and 5 without (Table 3).

Treatment to control acid reflux is usually achieved
by reducing the pH of the gastric juice by proton pump
inhibitors. The patients were usually prescribed a 1
month course of a proton pump inhibitor, but in a few
cases the medication was given for longer periods.
What is surprising is that 24 patients, diagnosed with
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pathological levels of GOR, opted to receive no
medication and a further 3 did not attend for review.
The most common reason for refusal of medication was
an acceptance of the symptoms and an unwillingness to
accept medication that might continue for many years.
It is thought provoking that of the original 106 patients
considered appropriate for referral only 16 were event-
ually treated with medication. At the present time,
patients cannot be reassured that taking medication will
influence the rate of erosion. The use of medication to
control pathological erosion in patients with GOR
seems worthy of a further investigation, but this should
be deferred until small amounts of erosion can be
measured accurately.

The specific answers to the questions posed at the
beginning of this report are:

1. Only some patients presenting with pathological
dental erosion should be investigated for GOR (see
below).

2. Many patients, particularly those without
symptoms, do not want to be tested.

3. Some patients with pathological erosion and GOR
are symptomless.

4. Doctors will prescribe medication based on the
results of the tests.

5. Patients, particularly those without symptoms, often
do not wish to take this medication.

Closing the audit cycle

Based on the results of this audit it is suggested that
the criteria for referral of patients with palatal dental
erosion for 24 ambulatory oesophageal pH measure-
ment should be:

1. Patients with palatal dental erosion whose symptoms
of GOR are interfering with their quality of life. They
should be aware a positive test may result in them
being offered medication. If they are not amenable to
medication from the outset, the value of the test
should be questioned.

2. Patients who want to know the cause of their erosion
irrespective of the presence of symptoms and the
potential for medication.

3. All other patients should be reviewed by their
dentists and this review should include serial study
casts sometimes taken over a period of years. Where
erosion progresses, despite restriction of dietary acids
the question of a 24 h oesophageal pH test should be
reconsidered.

References

1. Robb ND, Smith BG, Geidrys-Leeper E. The distribution of
erosion in the dentitions of patients with eating disorders. Br
Dent J 1995; 178: 171-5.

2. Clark DC. Oral complications of anorexia nervosa and/ or
bulimia. J Oral Med 1985; 40: 134-8.

3. Bartlett DW, Evans DF, Anggiansah A, Smith BGN. A study
of the association between gastro-oesophageal reflux and
palatal dental erosion. Br Dent J 1996; 181: 125-32.

4. Schroeder PL, Filler SJ, Ramirez B, Lazarchik DA, Vaezi W,
Richter JE. Dental erosion and acid reflux disease. Ann Intern
Med 1995; 122: 809-15.

5. Jones R, Lydeard S. Prevalence of symptoms of dyspepsia in
the community. BMJ 1989; 298: 30-2.

6. Nebel OT, Fomes W, Castell DO. Symptomatic
gastroesophageal reflux: incidence and precipitating factors.
Dig Dis 1976; 21: 953-6.

7. Bartlett DW, Smith BGN. Clinical investigations of gastro-
oesophageal reflux: part 1. Dent Update 1996; 23: 206-8.

8. Bartlett DW, Smith BGN. The dental relevance of gastro-
oesophageal reflux: part 2. Dent Update 1996; 23: 250-3.

9. Kidd EAM, Smith BGN. Toothwear histories: a sensitive issue.
Dent Update 1993; 20: 174-8.

10. Tytgat GNJ, Bennett JR, Dent J, Joelsson B. Oesophageal pH
monitoring - normal and abnormal. Gastroenterol Int 1989; 2:
141-9.

11. Weiner GJ, Morgan TM, Copper JB, Castell DO, Sindair JW,
Richter JE. Ambulatory 24-hour esophageal pH monitoring. Dig
Dis Sci 1988; 33: 1127-33.

12. Bartlett DW, Evans DF, Anggiansah A, Smith BGN. The role of
the esophagus in dental erosion. Oral Surg Oral Med Oral Pathol
Oral Radiol 2000; 89; 312-15.

13. Hennesey TPJ, Cuschieri A, Bennett JR. Reflux Oesophagitis.
London: Butterworth, 1989.

14. Barlow AP, Hinder RA, DeMeester TR, Fuchs KH. Twenty-four-
hour gastric luminal pH in normal subjects: influence of probe
position, food, posture, and duodenogastric reflux. Am J
Gastroenterol 1994; 89: 2006-10.

15. Johnson LF, DeMeester TR. Twenty four hour pH monitoring of
the distal esophagus. Am J Gastroenterol 1974; 62: 325-32.

228 Ann R Coll Surg Engl 2001; 83


