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Dental erosion has been de­
fined as a progressive loss of 

hard tissue due to a chemical 
process that does not involve 
bacterial action.1 Usually seen in 
the cervical third of the tooth’s 
labial surface, this mineral loss is 
characterized by shallow, round­
ed, smooth, and highly glazed 
cavities. Erosion is distinguished 
from attrition, which is the phys­
iologic wear of the teeth result­
ing from functional contact be­
tween them, and from abrasion, 
which is a pathologic wear due 
to abnormal mechanical func­
tion.2 

The prevalence of erosion 
on the palatal surfaces of prima­
ry molars is about 50% in 5­
year-old children; in the perma­
nent dentition, it is found in 31% 
of 14-year-olds.3 Although Dar­
by in 1892 attributed dental ero­

sion to dietetic acids and some 
diseases,4 there have been re­
ports associating dental erosion 
with excessive intake of citrus 
fruits and cola drinks since 
1907.3,5-16 The pH of cola, due to 
the addition of phosphoric 
acid,17 is about 2.6—low enough 
to cause softening of the enamel 
(perimolysis) after as little as 
five minutes of exposure.18 

Perimolysis is a kind of 
chemical erosion produced by 
acids in the diet.6,7,9,14,19-22 The 
chemical action results in decal­
cification of the enamel, while 
the mechanical action of the 
tongue, toothbrushing, and oc­
clusion cause the erosion.14 The 
risk of perimolysis can increase 
if gastric symptoms are also pre­
sent, especially when the patient 
has a psychological eating disor­
der such as anorexia nervosa or 

bulimia.9,20,23-26 An important ad­
ditional factor is low salivary 
flow, which results in inadequate 
rinsing and buffering of acids on 
the tooth surfaces.3,9 Besides 
acidic drinks, extrinsic causes 
include airborne acids breathed 
in chemical and metal industries6 

and activities such as frequent 
swimming in chlorinated pool 
water.27 

This article presents a clin­
ical case of perimolysis associat­
ed with dental erosion caused by 
frequent ingestion of cola drinks. 

Orthodontic Treatment 

A 12-year-old male with an 
Angle Class I malocclusion pre­
sented for orthodontic treatment 
with fixed appliances (Fig. 1). 
When the brackets were re­
moved after 34 months of treat-
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Fig. 1 12-year-old male patient

before treatment. Fig. 2 Dental erosion visible on upper incisors after bracket removal.


A CB 

Fig. 3 Scanning electron micrographs of erosion. A. Cervical region of maxillary central incisor (magnifica­

tion = 33×). B. Erosion on incisal edge of maxillary central incisor (magnification = 37×). C. Lesion on maxil­

lary left central incisor (magnification = 33×). 

ment, a severe loss of dental scopic analysis showed a miner- abrasion, and could lead to re-
enamel was observed around the al loss of about 500 microns, as moval of the disintegrated tissue 
bracket areas, although the well as small fractures on the in- by brushing.10,14 Abrasion and 
enamel that had been covered by cisal edges of the maxillary ante- erosion are often found together, 
the brackets was intact (Fig. 2). rior teeth (Fig. 3). The lesions, but erosion cavities tend to occur 

The patient related that he which were more evident on the on both sides of the teeth.7,8,20 

had no stomach problems or eat- labial surfaces of the incisors The patient described in this re-
ing disorders, but that he used to than on the lingual surfaces, ap- port showed the shallow, 
drink 2-4 liters of cola beverages peared as unusual projections smooth, and rounded lesions 
daily. around the areas protected by the typical of dental erosion, possi-

After appliance removal, brackets. bly combined with abrasion. The 
an impression of the maxillary The patient was given di- small fractures of the maxillary 
anterior region was taken first etary advice and referred for es- central incisal edges could be at-
with a heavy silicone (Elite*) thetic and functional restoration tributed to the fragility caused by 
and then with a light silicone. of his anterior teeth with veneers severe mineral loss (Fig. 3B). 
Reproductions of the impression (Fig. 4). Although this patient did not 
were made with a low-viscosity complain of hypersensitivity, 
resin (Durcupan**) for scanning 
electron microscopy. Micro- Discussion House and colleagues reported 

that most patients with dental 

*Zhermack, Inc., 1380 Greg St., Suite 219, 
Reno, NV 89431. 

Smith and Knight15 and 
Bödecker28 recognized that acid 

erosion exhibit such symptoms 
when exposed to cold, sweet, or 

**Sigma-Aldrich Corp., 3050 Spruce St., St. 
Louis, MO 63103. 

erosion can make tooth surfaces 
more susceptible to attrition and 

acidic foods and beverages, with 
consequent pain that inhibits oral 
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Fig. 4 Patient after restorative treatment with veneers. 

hygiene.20 

The severity of erosion le­
sions has been graded by Eccles 
and Jenkins as 0 when there is no 
involvement; 1 when there is loss 
of labial, lingual, or occlusal sur­
face enamel, resulting in a 
smooth glazed appearance, but 
no dentinal involvement; 2 when 
there is involvement of the 
dentin over less than one-third of 
the tooth surface area; and 3 
when there is involvement of the 
dentin over more than one-third 
of the tooth surface area.6 Ac­
cording to these criteria, the pa­
tient showed grade 1 erosion, 
with no dentinal involvement de­
spite 500 microns of incisor 
enamel loss (Fig. 3). 

Erosion patterns from as 
little as 100 microns of mineral 
loss are readily visible to the 
naked eye.12 In patients with ero­
sion due to a high ingestion of 
acidic food, the lesions usually 
appear on the labial surfaces and 
only occasionally on the lingual 
surfaces.6,20 In patients with 
chronic regurgitation, the lesions 
are more severe and are more 
often found on the lingual sur­
faces. This might explain the 
greater erosion seen on the labial 
surfaces of the maxillary incisors 
in this patient (Fig. 2), who did 

not evidence any eating disor­
ders. 

Because of the acidity and 
high sugar content of cola 
drinks, their corrosive potential 
is probably related to both the 
volume and the frequency of in­
take.10 The manner in which a 
person consumes acidic foods or 
beverages—such as drinking 
with a straw rather than directly 
from a bottle or glass—can af­
fect the distribution of lesions.6 

High reported an unusual case of 
a boy with widespread enamel 
loss who had the habit of holding 
a cola drink in his mouth until all 
the dissolved gas had dissipat­
ed.7 The swishing and holding 
habit was also noted as an aggra­
vating factor for dental erosion 
by O’Sullivan and colleagues in 
a study of 309 children.29 On the 
other hand, Smith and Shaw con­
sidered the mode of intake of 
acidic beverages to be of less im­
portance than the frequency, 
since the pH of the tooth surface 
requires at least five minutes to 
return to resting levels after 
dropping.30 Eccles and Jenkins 
reported a case of a young man 
who drank more than seven bot­
tles of cola per day and showed 
extensive dental erosion.6 

Preventive measures in­

clude topical application of fluo­
ride, dietary restrictions, and the 
use of alkaline mouthwashes fol­
lowing the ingestion of fruit. 
Eccles and Jenkins advised that 
food be cut into small pieces and 
that juice be drunk with a straw.6 

Nunn and colleagues recom­
mended that each meal be fin­
ished with something neutral or 
alkaline.31 A drink’s corrosive­
ness can be reduced by sodium 
fluoride, even in a concentration 
as small as 2 parts per million, or 
by sodium oxalate as an ingredi­
ent in the drink.8 Lussi and col­
leagues found that while the 
fluoride concentration in some 
beverages appears to be too 
small to prevent erosion, it can 
reduce the amount of perimoly­
sis.3 Davis and Winter showed a 
greater likelihood of breaking 
the protective superficial enamel 
layers if toothbrushing followed 
immediately after exposure to 
acid.32 
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