
Background 
����
Acid erosion of teeth is very common.  We 
have seen it for many years but often mis-
takenly thought it was attrition solely 
caused by bruxism.  Recently several arti-
cles in the literature have shown that a 
combination of diet and lifestyle can result 
in high enough oral acid to erode the teeth.  
Martha Ann Keels, DDS, PhD, a pediatric 
dentist at Duke University, has been study-
ing GER for a number of years.  She is 
working with the faculty in Gastroenterol-
ogy at Duke to learn more about this condi-
tion and help clinicians identify and treat 
the disorder.  Martha Ann is a friend of 
ours and has edited this newsletter for ac-
curacy.  The handouts provided with this 
newsletter on pages 4-7 are hers.  Her sys-
tem of identification of three levels of ero-
sion is included in this newsletter on Page 
6.  We are grateful to Martha Ann for her 
materials and help. 
 
Causes 
 
Diet: 
The most common cause of enamel and 
dentin erosion is a diet high in acid.  Car-
bonated colas, Gaterade, orange juice, ap-
ple juice, lemons and citrus products will 
result in a “polished stone” appearance on 
the lingual of the incisors.  We see this in 
young children who drink from a bottle or 
sippy cup for prolonged periods of time.  
Teens are also susceptible when they drink 
a lot of beverages high in acid (Fig.1).   
Reflux: 
GER is a lot more common in children 
than you might think. All infants have it, 
and thus need to be burped, until the lower 

esophageal sphincter (LES) has adequate 
tone to prevent stomach content from en-
tering the esophagus.  This is usually about 
age 12 months.   
 
Although everyone has GER on occasion, 
it is the chronic condition that results in 
esophagitis and enamel/dentin erosion.  
Some of the causes are: inadequate muscle 
tone of the LES, hiatal hernia, and eso-
phageal contractions. 
 
Some of the contributing factors are:  pre-
mature birth, high acid diet, overeating, 
eating too close to bedtime, cerebral palsy, 
obesity, attention deficit/hyperactivity dis-
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Fig. 1   Acid erosion of the permanent  
anteriors from high acid beverages 
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Although not exact science, you can generally tell 
the difference between a high acid liquid diet, buli-
mia and GER by the location of the erosion.  A high 
acid liquid diet will manifest on the lingual of the 
incisors.  Bulimia will be evident by a generalized 
erosion of the lingual surfaces of the maxillary teeth 
from first premolar to first premolar.  GER will pre-
sent as “moon craters” or cupped out areas on the 
upper and lower molars, especially the primary mo-
lars since they have thin enamel.  Dental restorations 
will stand taller than the surrounding tooth structure.  
Sometimes the pulp will be evident or exposed.  

Some of the problems that result from chronic reflux 
are:  ulcers and strictures of the esophagus, esopha-
gitis, cough and asthma, inflammation and infection 
of the lungs from aspiration, collection of fluid in the 
sinuses and middle ear and cellular changes leading 
to cancer. 
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The child may report one or several of the following: 
            Burning in their mouth or chest 
            Stomach ache 
            Acidic taste or odor 
            “Hot burps”, baby vomit, belching 
            Night time cough 
            Chronic hoarseness/laryngitis/pharyngitis 
            Painful swallow 
            Neck stretching after eating 
 
Although we may think of a child or adolescent with 
GER as obese, young children may be underweight.  
When it hurts to eat, they just don’t eat! 
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The first recommendation should be to eliminate 
acidic drinks and foods.  The following list is some 
of the more frequently ingested causes: 
            Sour candies (Sour Skittles, Sour Gummies, 
            Sour Patch Kids, WarHeads, Nerds) 
            Pickles 
            Mints 
            Citrus Juices 
            Lemons 
            Carbonated Colas 
            Super sizing 
            Fried Foods 
 
Chewing gum with Xylitol such as Orbit, Trident, 
Altoids and KoolerZ will stimulate saliva and help 
protect against caries. 
 
The next line of defense is aimed specifically for 
GER: 
            Wait two hours after eating before lying 
            down 
            Elevate the head of the bed or sleep propped 
            up by a wedge (from the waist up) 
 
Finally, do not discount the affects of stress.  Many 
families have busy, hectic lifestyles with interfamily 
conflicts being common.  Children may respond to 
this with negative internal adaptors rather than be 
able to use more healthful alternatives.  We need to 
be aware of this and counsel their parents to consider 
more relaxing activities and lifestyles. 

Fig. 2  Level 1 erosion of a primary molar 
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Refer the child to their MD when the molar erosion 
reaches Level 2.  Sometimes the physicians will not 
recommend tests (such as endoscopy, biopsies, x-
rays, acid testing or gastric emptying) when the child 
does not seem to manifest any symptoms.  Dr. Keels 
and her GI colleagues at Duke have found a positive 
correlation between Level 2 and 3 and GER.  How-
ever, this condition is so new that the physicians in 
other areas may not feel justified in doing invasive 
studies without more concrete evidence.  We have 
called several pediatricians all of whom have said 
that OTC Prilosec is a good, safe test for GER.  Pril-
osec is a protein pump inhibitor that shuts off acid 
production more completely and for a longer period 
than a histamine antagonist like Zantac.  Children 
may not be aware of their symptoms because of the 
chronicity of the disorder.  Putting them on Prilosec 
OTC for 4 weeks then stopping and observing may 
elicit symptoms that they have not noticed before 
they could feel the difference.  The dose is 10 mg for 
a child less than 20 kg, or 20 mg for a child over 20 
kg (44 lbs).  It is taken once a day in the morning on 
an empty stomach. 

Fig. 3  Level 2 erosion of  primary molars 

Fig. 4  Level 3 erosion of primary molars 
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We find that caries will progress more rapidly when 
erosion is at Level 2 or 3.  Many of the primary 
teeth will require stainless steel crowns because 
amalgam or composite will fracture or be lost.   
We record the level of erosion in the dental record 
and take photographs in order to monitor the lesion 
progress or abatement.  Bitewing radiographs can 
also be helpful as a gauge.  
 

��������
�� �

����

We encourage you to consult with your patient’s 
physicians about your observations and concerns.  
We are all learning about this problem.  The internet 
is a good resource for more information.  There are 
four literature references at the end of Martha Ann’s 
handout “Guide for Parents with Children who have 
Dental Signs of GERD”.  
 
We have also included handouts for parents.   Please 
copy these handouts for use with your patients. 
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Level 0
NO EROSION

Level 1
MILD

Only the cusp tips are 
affected; shallow “moon 

craters” are present

Level 2
MODERATE

Deep “moon craters” or
depressions are present

and may coalesce

Level 3
SEVERE

Teeth are slick with little
or no anatomy present;

possible pulpal exposures 

None

•If the child confirms a positive history of GERD symptoms, refer to his/her 
pediatrician or a GI specialist for testing and management.

•If there is no dental sensitivity, routine fluoride applications and sealants may 
be adequate.

•If dental sensitivity occurs, protect the teeth with occlusal composite resin 
build-ups.

•Monitor and document the erosive lesions with photographs and/or casts (as 
tolerated by the child).

•Same recommendations as for MILD erosions, however, teeth with 
MODERATE erosions will require occlusal composite resin build-ups or 
SSC’s to protect against further loss of tooth structure.

•Same recommendations for MILD and MODERATE erosions, however teeth 
with SEVERE erosions may require pulp therapy or extraction (if non-
restorable).

Suggested Treatments (specifically for GERD):

The Keels-Coffield Clinical Severity Scale of Dental Erosion

Copyright © 2002 Martha Ann Keels DDS,PhD and Kristina D. Coffield DDS
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