PROSTHODONTICS

The Etiology

and Pathogenesis
of Tooth Wear

istorically, the most common
H reason for tooth loss and

dental hard tissue loss has
been dental caries. Since the intro-
duction of fluoride, the prevalence,
incidence and severity of caries has
declined and the dental life
expectancy has increased. One of
the most common problems associ-
ated with this prolonged dental life
expectancy is tooth wear. Tooth
wear is an irreversible, non carious,
destructive process, which results
in a functional loss of dental hard
tissue. It can manifest as abrasion,
attrition, abfraction and erosion.
This article will describe the etiol-
ogy of pathogenesis of tooth wear.

ETIOLOGY

Tooth wear can manifest as abra-
sion, attrition, abfraction and ero-
sion. The distinct definitions of the
patterns of dental wear tend to
reinforce the traditional view that
these processes occur indepen-
dently. However, a combination of
etiologies probably reflects the true
clinical situation.? Identification of
the etiology of tooth wear is essen-
tial for its successful management.

PART 1

by Effrat Habsha, DDS

ABRASION

The term abrasion is derived from
the Latin verb abradere (to scrape
off).! It describes the pathological
wearing away of dental hard tissue
through abnormal mechanical
processes involving foreign objects
or substances repeatedly intro-
duced in the mouth. Abrasion pat-
terns can be diffuse or localized,
depending on the etiology. Exten-

sive oral hygiene has been inerimi-
nated as a main etiologic factor in
dental abrasion. Both patient and
material factors influence the
prevalence of abrasion. Patient fac-
tors include brushing technique,
frequency of brushing, time and
force applied while brushing.
Material factors refer to type of
material, stiffness of toothbrush
bristles, abrasiveness, pH and

FIGURE 1 Dental abrasion due to horizontal brushing technigue
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amount of dentifrice used.® The
most commonly cited effect of abra-
sion is the V-shaped defect, which
usually is ascribed to the use of an
intensive horizontal brushing tech-
nique (Figure 1). Cervical areas
are susceptible to toothbrush abra-
sion, particularly cuspids and first
premolars, where thin buccal
plates, gingival recession and
exposed root surfaces predispose
cervical notching. Habits involving
other intraoral objects (e.g., pipe
smoking, toothpick use, threadbit-
ing) can cause defects on the
incisal and occlusal surfaces.*
Dietary abrasion is not very promi-
nent in modern days, as the typical
western diet tends to be very soft,
as opposed to primitive man’s diet
which was more abrasive, and thus
contributed greatly to tooth wear.

ABFRACTION

The term abfraction, derived from
the Latin verb frangere (to break),
describes a wedge shaped defect
at the cementoenamel junction of
a tooth.® These lesions are some-
times located subgingivally,
beyond the influence of tooth-
brush abrasion and are hypothe-
sized to be the result of eccentri-
cally applied occlusal forces
leading to tooth flexure, rather
than to be the result of abrasion
alone. According to the tooth flex-
ure theory, masticatory or para-
functional forces in areas of hyper
or malocclusion expose one or sev-
eral teeth to strong tensile, com-
pressive or shearing stress. These
forces are focused at the CEJ
where they provoke microfrac-
tures in enamel and dentine. The
microfractures are thought to
slowly propagate perpendicular to
the long axis of the stressed teeth
until enamel and dentine break
away resulting in wedge shaped
defects with sharp rims. The sci-
entific basis of the tooth flexure
theory has not yet sufficiently
been explored and it is often diffi-
cult to differentiate between abra-
sion and abfraction lesions.!

ATTRITION
Attrition is the term wused to
describe the physiological wearing
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The term abfraction, derived

from the Latin verb frangere

(to break), describes a wedge

shaped defect at the cemento-

enamel junction of a tooth.

away of dental hard tissue as a
result of tooth to tooth contact with
no foreign substance intervening. It
is derived from the Latin verb
atterere, which is defined as the
action of rubbing against some-
thing.! Such contact occurs with

tooth grinding, such as with para-
function, mastication, swallowing
and speech. A typical presentation
of attrition is the presence of exten-
sively demarcated facets which usu-
ally match the opposing arch facets
in excursive contact positions (Fig-

Table 1
Sources of extrinsic acids

Environmental Diet

Medicaments

atmospheric sulfuric acids

HCL in gas-chlorinated
swimming pools

citrus fruit juices

acidic carbonated
beverages

acidic uncarbonated

vitamin C
aspirin

acidic oral hygiene

beverages products
wines acidic saliva

substitutes
citrus fruits

FIGURE 2 Attrition due to parafunction. Note matching wear facets.




FIGURE 3 C wear of mandibular incisors.

PROSTHODONTICS

ure 2). Attrition occurs almost
entirely on occlusal and incisal sur-
faces, although it may also affect
the buccal and palatal surfaces of
the maxillary and mandibular ante-
rior teeth in deep vertical overlap
relationships® (Figures 3A, B, C).

EROSION

The term erosion describes the
process of gradual destruction of
the surface of something, usually by
electrolytic or chemical processes. It
is derived from the Latin verb
eroder (to corrode).! Dental erosion
is the result of a pathologic, chronic,
painless loss of dental hard tissue
chemically etched away from the
tooth surface by acid and/or chela-
tion without bacterial involvement.’
The acids responsible for erosion
are not products of the intraoral
flora; they stem from extrinsic or
intrinsic sources.

Extrinsic sources of acid:

Extrinsic acids may stem from
environmental sources, diet and
medication (Table 1).® Dental ero-
sion has been reported in battery
factory workers exposed to atmos-
pheric sulfuric acids.® There have
also been reports of competitive
swimmers suffering dental erosion
from swimming in gas-chlorinated
pools. Large swimming pools gen-
erally use gas chlorination, which
results in the formation of
hydrochloric acid that requires
neutralization and buffering to
maintain the recommended pH
range of 7.2-8.0. Therefore, inade-
quate monitoring of pool pH has
been associated with dental ero-
sion.” Though extrinsic environ-
mental sources of acids exist,
improved industrial safety regula-
tions have gradually diminished
the extent of environmental dental
health hazards.®

The role of diet in the etiology of
erosion has received the most
attention.” Certain products, espe-
cially citrus fruits, exhibit a low
pH, and when consumed fre-
quently and excessively, may lead
to dental erosion. It appears that
dietary substances with a pH
above 4.5 have a low potential to
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cause dental erosion. However,
foods and beverages containing
acids with calcium chelating prop-
erties, such as citrate, may cause
tooth damage at higher pH levels.
Several reports have associated
medicaments and oral health prod-
ucts (rinses) with erosion.!?'341
Many such products exhibit a low
pH and may be erosive when used
frequently. In most cases, the risk
associated with a product could be
reduced by either product modifi-
cation (such as encapsulation of
acidic medicaments), or altering
consumption habits. Special atten-
tion should be given to saliva sub-
stitutes aimed at patients with
reduced salivary secretion or
xerostomia. These substitutes
often have a low pH and may be
detrimental to patients whose lack
of saliva leads to prolonged clear-
ance times. Factors to be consid-
ered with exposure to extrinsic
sources of acid include: the dura-
tion of contact with the teeth
(which is influenced by swallowing
habits, motions of the lips and
cheeks, saliva), frequency of inges-
tion, amount ingested, buffering
capacity of saliva, the chemical and
physical properties of enamel.®

Intrinsic sources of acid:

Dental erosion due to intrinsic fac-
tors is caused by gastric acid
reaching the oral cavity and the
teeth as a result of vomiting, per-
sistent gastroesophageal reflux,
regurgitation or rumination. Since
the clinical manifestation of den-
tal erosion does not occur until
gastric acid has acted on the den-
tal hard tissues regularly over a
period of several years, dental ero-
sion caused by intrinsic factors
has been observed only in those
conditions which are associated
with chronic vomiting or persis-
tent gastroesophageal reflux.
Examples of such conditions are
listed in Tables 2 and 3.

Bulimic eating disorder is the
underlying cause in most cases of
dental erosion due to chronic vomit-
ing. Recent studies suggest that
approximately 90% of bulimic
patients are affected by dental ero-
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sion.’® Other possible causes of long
term regular vomiting resulting in
dental erosion are disorders of the
alimentary tract, metabolic and
endocrine disorders or medication
side effects (Table 2).

Another possible etiologic in-
trinsic factor of dental erosion is
persistent gastroesophageal reflux

(GOR). GOR is the movement of
stomach acids through the lower
esophageal sphincter. In healthy
individuals, small amounts of gas-
tric acids reflux into the esopha-
gus. This physiological GOR usu-
ally occurs after eating and may be
associated with eructation. In
healthy people, most of the reflux-
ate is returned to the stomach by

‘able 2

Potential causes of vomiting”*'

Disorders of the alimentary tract:

e chronic gastritis
e peptic ulcer
e intestinal obstruction

Neurologic disorders:

e migraine headaches

e benign recurrent vertigo

e diabetic or alcoholic
polyneuropathia

Metabolic or Endocrine disorders:

e uremia

® hyperparathyroidism

e diabetic ketoacidosis

e adrenal insufficiency

e hypo-hyperparathyroidism
Psychosomatic disorders:

* eating disorders
(bulimia, anorexia)
* stress induced psychogenic

vomiting

Table 3

Causes of noastroesophaaeal reflux and reaurclitation®*'***

Incompetence of the gastroesophageal sphincter.

* |diopathic
e impairment of sphincter

¢ neurohumoral induced decrease of gastroesophageal sphincter pressure
e destruction of sphincter by surgical resection
Increased intraabdominal pressure:

» obesity
¢ pregnancy
Increased Intragastric volume:

s after meals
e pyloric spasm
e obstruction due to peptic ulcer

e gastric stasis syndrome
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FGURE 4 Forty six-year-old male with Gastroesophageal refiux; A&B Dental erosion of maxil-

lary and mandibular anteriors;

FIGURE 4 C Occlusal view of palatal erosion.
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the peristalsis stimulated by swal-
lowing." It is estimated that 60%
of the population suffer from this
phenomenon at some stage of their
lives. If the clearance mechanisms
cannot return the refluxate to the
stomach and the symptoms
become chronic, the condition is
known as pathological GOR or
GOR disease (GORD). In some
patients, the refluxate breaks
through the lower and upper
esophageal sphincter and oral
regurgitation occurs. Oral regurgi-
tation may cause severe damage to
the dentition?® (Figures 4A, B).
Causes of gastroesophageal reflux
and regurgitation are listed in
Table 3. Often the erosion is most
severe on palatal tooth surfaces,
but other surfaces may also be
affected when the gastric contents
are chewed or kept in the buccal
sulci before reswallowing.

PATHOGENESIS

Since the critical pH of dental
enamel is approximately 5.5, any
solution with a lower pH value
may cause erosion, particularly if
the attack is of long duration and
repeated over time. Saliva and the
salivary pellicle counteract the
acid attacks, but if the challenge
is severe, a total destruction of the
tooth tissue follows. Erosive
lesions are seen as characteristic
demineralization patterns within
the enamel. In dentine, the first
area to be affected is the peritubu-
lar dentine. With progressing
lesions, the dentinal tubules
become enlarged but disruption is
also seen in the intertubular
areas. If the erosion process is
rapid, increased sensitivity of the
teeth is the presenting symptom.
However, in cases with slower pro-
gression, the patient may remain
asymptomatic even though the
whole dentition may become
severely damaged.”

CONCLUSION

The interrelationship of the four
modes of tooth wear and individ-
ual susceptibility influence the
degree of tooth wear. Recognition
of the multifactorial nature of
tooth wear is the first step in man-
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THERAPEUTIC CLASSIFICATION Local Anesthetic (or Dental Use
INDICATIONS AND CLINICAL USE ASTRACAINE (articaine hydrochloride)
isindicated for infikration anesthesia and nerve block anesthesiain clinical dentistry.
CONTRAINDICATIONS Asicaine hydrochloride is contraindicaled in patients
with a known hypersensitivity to local anesthelics of Ihe amide type. As with all
vasoconstrictors, epinephrine is contraindicated in hypertension, thyrotoxicasis,
or severe heart disease, particularty when tachycardiais present. Localanesthelics
should not be used in severe shock or heart block. They should also not be used
when there is inflammation or sepsis in the region of the propased injection.
WARNINGS RESUSCITATIVE EQUIPMENT AND DRUGS SHOULD BE
IMMEDIATELY AVAILABLE WHEN ANY LOCAL ANESTHETIC IS USED. Aswilh
olher local anesthetics, articaine hydrochloride is capable of producing methe-
moglobinemia. This has been observed with epidural anesthesia, but not when
used as directed in dental procedures. Methemoglobinemia values of less than
20% usualfy do not produce any clinical symptoms. The usual clinical signs of
methemoglobinemia are cyanosts of thenail beds and lips. Although the possibility
of methemoglobinemia occurring in dental patients is extremely rare il can be rapidly
reversed by the useof 1-2mg/kg body weight of methylene blueadministered intra-
venously over a 5-minute period. Because ASTRACAINE contains a vasocon-
strictor, it should be used with extreme caution in patients receiving drugs known
lo produce blood pressure alterations (for example MAQ inhibitors, tricycic anti-
depressants, phenothiazines), as either severe and sustained hypolension or yper-
lension may occur. PRECAUTIONS General The safety and effectiveness of
local anesthetics depend upon proper dosage, cormect technique, adequale precautions
and readiness for emesgencies. THELOWEST DOSE THATRESULTS INEFFECTIVE
ANESTHESIA SHOULD BE USED TOAVOIDHIGH PLASMALEVELS AND SERIOUS
UNDESIRABLE ADVERSE EFFECTS. INJECTIONS SHOULD BE MADE SLOWLY,
WITH FREQUENT ASPIRATIONS BEFORE AND DURING THEINJECTION. Hbiood
isaspirated, the needle should be refocated. Tolerance varies wilhthe status of the
patient. Debilitated or elderty palients, acutely ll patients, and children should be
given reduced doses commensurate with their age and physical status. Use In
Pregnency Safe use of articaine hydrochloride in pregnant women has nof been
established, however, animal studies have not demonstrated teratogenic or
embryoloxic effects. Nursing Mothers Articaine hydrochloride is rapidly
metabolizedand eliminatedand s therefore uniikely o be lransferred tothe mother's
milk Patients with Special Diseases and Conditions ASTRACAINE contains
avasoconstrictor and should therefore be used with caution in the presence of
mmmmmmaﬁwmmm swmomwlarsystem Thedrug

livities. ASTRACAINE

di bisuffite. Sul; lergic reactionsin susceptible
peoplaT‘ lence of suffi ilivity in the g pulahontsunlmmm
bably low, but / is seen more frequently in patients with bronchial asthma.

Reactions can include anaphylactic sytwlomsand life-threatening or less severe
asthmatic episodes. Many drugs used during the conduct of anesthesia are
considered polential iriggering agents lor famitial malignant hyperthermia. Il has
been shown Lhat the use of amide local anesthetics in malignant hyperthermia
palients is safe. However, there is no guarantee that neural blockade will prevent
the development of malignant hyperthermia during surgery. R is also difficult to
precfictthe necd for supplemental genesal anesthesia. Therefore, a standard profocol
for the | of malignant hyp: ia should be available. Drug
Interactions Serious cardiac armhythmias may occur if preparations containing
avasoconstrictor are employed in patients during or following the administration
ofchioroform, halothane, cycloproprane, lrichloro-ethylene or olher relatedagents.
Caution should be exercised when administering articaine hydrochioride con-
comitantty with other medications which are potential producers of methemoglo-
bin(e.g. sulphonamides). ADVERSE REACTIONS Reaclionsto ASTRACAINE
{articaine hydrochloride) are characteristic of those associated with amide-type
local anesthetics. Adverse reactions may result from high plasma levels due o
excessive Gosage, rapid absomtion of inadvertent inlravascular injection, o may
result from a hypersensllivity, idiosyncrasy or diminished toterance on the part of
thepatient. Such reactions are systemic in nature and involve the central nervous
syslemand/or thecardiovascutar system. Central Nervous Systsm CNS mani-
estations arsexciatory and/or depressant, and may be characierized by nervousness,
diziness, blurmed vision and remors, foflowed by drowsiness, comvulsions, uncon-
sciousness and possibly respiratory arrest. The excitalory reactions may be very
brief or may not occur &t all, in which case, the first manifestations of toxicity may
bedrowsiness, merging into unconsciousness and respiratory amest. Candiovascular
System Cardiovascular reactions are depressant, and may be characterized by
hypotension, myowd'lal deprmmn bm‘ywdra and possibly cardiac ares!.

Allergle Allerg lesions, urticaria, edema
oranaphylactoidreactions. Thedetednmdsensmmyskmmngsoldwuhﬂ
value. Swelling and persistent paresthesia of the lips and oral tissues have been
reported after blocking the inferior alveolar nerve. FOR SYMPTOMS AND
TREATMENT OF OVERDOSAGE PLEASE REFER TO THE PRODUCT MON-
GRAPH DOSAGE AND ADMINISTRATION As with all local anesthetics, the
dosage varies and depends upon the area to be anesthelized, the vascularity of the
lissues, the number of neuronal segments to be blocked, individual lolesance and
thelechnique ol anesthesia. The lowest dosage needed o provide effective anesthesia

should be administered
ASTRACAINE 4% FORTE and ASTRACAINE 4%

Pr%&dure Volume Total Dose
infiltration & -
.‘r-3 20-144
oral surgery 0-5.4 40-216
Adults Itis Thatihe dosage shouldnotexceed 7 mg/kg body weight

inadults and in general the maximum total dose should not exceed 500 mg
(125mL or 7 cartridges). Children Dosagesinchildren should bereducedcom-
mensurate with their age andweight. Experience in children younger than 4 years
of age has not been documented. The dosage should nof exceed 5 mg/kg body
weight in children between the ages of 4 and 12. Stability and Storage
Recommendations Store at controtied room temperature (15-30°C). Protect
from light. Do not use if solution s pinkish or darker than slightly yellow or if
contains a precipitate. ASTRACAINE solutions are without preservative andare for
single use only. Discard unissed portion. AVAILABILITY OF DOSAGE FORMS
ASTRACAINE 4% FORTE (articaine hydrochloride 40 mg/mL and epinephrine
injection 1:100,000) and ASTRACAINE 4% (articaine hydrochloride 40 mg/mt.
and epinephrine injection 1:200,000) are available irf dental cartridges of 1.8 mL
inboxes of 50. Product Monagraph avallable upon request.
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agement, as failure to appreciate
this may lead to inappropriate
management and ultimate failure
of restorative therapy. The second
part of this publication will dis-
cuss the management of tooth
wear. Treatment planning strate-
gies, as well as case presentations
will be presented. &

Dr. Effrat Habsha,
DDS, completed her
DDS and Prosthodontic
training at the Univer-
sity of Toronto. She is
currently researching the
effects of smoking on
osseointegration. She is staff prosthodon-
tist at Mount Sinai Hospital, an Associ-
ate in Dentistry, University of Toronto.
Her practice is limited to prosthodontics
and implant dentistry in Toronto.

Oral Health welcomes this original
article.

Part IT will appear in our November
1999 issue of Oral Health.
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