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DENTAL "ERUSION™ REVISIT

JOHN O. GRIPPO, D.D.5.; MARVIN SIMRING, D.D.S.

| ABs TR ACGCT for Metals, defines the term

= ince its publication in 1908,
G.V. Black’s “A Work on Opera-
tive Dentistry™ has served as
the definitive text in most den-
tal schools and has influenced
che thinking of essentially all
sresent-day dentists. Unfortu-
rately, Dr. Black’s use of the
terrm “erosion” has led to much
ainbiguity in the dental commu-
nity sinee he did not distinguish
be tween etiologies and the vari-
ous lesions which they cause.
His terminology lacked speci-
{ic.ty. Further, his use of the
term was misleading, as many
‘vi'ologies of dental hard tissue
lesions are in conflict with the
precise meaning of “erosion.”
(. V. Black established mis-
use of the term by stating that
toothbrush abrasion was a
cause of erosion. The ninth edi-
tion of Black's book listed 11
causes for the development of
erosive lesions—among which
were “friction, most generally of
the toothbrush earrying some
abrasive tooth powder,”™ Shafer,
Hine and Levy, however, assert-
ed that “attrition, abraston and
erosion are three separate and
distinct processes, each of which
results in loss of tooth sub-
stance. The terms are frequent-
ly used interchangeably, but
~ such careless terminology

The term “erosion,” as currently
used in denmtistry, is not onily a
misnomer but also is misleading,
according to the authors. The au-
thors highlight the critical roles
of occlusal function and para-
function in the multifactorial eti-
ology of cervical lesions and re-
late their significance 1o ¢linical
practice. They propose a revised
| nomenclature for and classifica-

tion of dental hard tissue lesions.

serves only to confuse the recog-
nition of the etiology and to de-
lay institution of proper treat-
ment,™ Unfortunately, the
cause for this consternation pre-
' vails to the present day.*®

GIVING ‘EROSION” A UNI-
FORM MEANING

Dental professionals currently
( use the term “erosion” to de-
scribe a loss of tooth substance
by a chemical process that does
| not involve known bacterial ac-
| tion.”
The “Glossary of Metallurgi-
' cal Terms and Tables,” en-
i dorsed by the American Society

| “erosion” as the abrasive de-

| struction of materials by the

| movement of liquids or gas,

with or without solid particles.*

“Corrosion,” as defined by the

same text, is the physical dete-

rioration of a material by chem-
ical or electrochemical attack—
which describes more precisely

the process dentists identify as

dental erosion."

Based on these definitions,
the material loss that occurs
during erosion, as described by
engineers, results from mechan-
ical degradation rather than a
chemical breakdown. Current
! dental textbooks, however, state
: that erosion is chemically in-

; duced.*™" In contradistinction,
the chemically induced loss of a

material, as defined in the field

of engineering, is termed “corro-
ston.”

Since other scientific disci-
plines define the term “eroston
with consistency, dentistry
. should consider adopting a vo-
cabulary that conforms with
that of the rest of the scientific
community.

‘ Furthermore, engineers use
the term “stress corrosion”
whenever stresses are concen-
trated in the presence of a cor-
rosive substance.”"" This pro-
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- cess, though well recognized in

the engineering community, has

. not received adeguate attention
in dentistry, A search through
the dental literature shows that
numerous studies have been con-
ducted on stress corrosion failure
in metal and ceramics,'"" but
none with rcgard to its effects
on the hard tissue of teeth per
se. Since teeth exist in a dy-
namic¢ and eomplex ecosystem
involving changes in chemistry,
forces, stresses and strains,™*
dentistry likewise could adopt
this term.

Chemical effects on the hard
tissue of the teeth, which until
now have been called “erosion”
by dentists, would be classified

| more appropriately as corrosion
| or stress corrosion, and not ero-
| sion at all.

NON-METALLIC CORRO-
SION

“Perry's Chemical Engineers’

Handbook™ describes both

metallic and non-metallic corro-
v sion. Metallie corrosion is de-
'fined as the degradation of a
metal by chemical or electro-

Figure 1. Experimental teeth demonstrate the ef-
| fects of stress and corrosion lermed “abfraction.”
| The tooth on the lefl is unstressed, while the tooth
. on the right shows the effects of a horizontal static
" load {150 pounds) resulting in stress corrosion.

chemical attack in a particular
environment. The deterioration
of plastics and other non-
metallies, which are susceptible
| to swelling, crazing, softening
and so forth, is essentially
physicochemical rather than
electrochemical in nature,
Teeth, which are non-metallic
and crystalline, fail into this lat-
ter category. Most dentists asso-
ciate the term “corrosion” with
metals exclusively, not realizing
' that non-metals also are suscep-
tible to corroesion. Non-metallic
corrosive effects are seen on
tooth enamel, cementum and
dentin,

STRESS CORROSION AND
ABFRACTION

The physicochemical degrada-
tion of tooth substance is a sig-
nificant event that may occur
during interocclusal activity.
This most notably involves the
cervical region of the teeth and
takes place in the presence of
acidic substances. This process,
| which is a synergistic interac-
| tion of mechanical stress caused
| by loading forces and chemical
COrrosive reac-
tions, is proper-
ly termed
“stress corro-
sion,” In addi-
tion to this
physicochemi-
cal activity, the
effect of piezo-
electricity may
coniribute to
tooth substance
loss (Figure
1),%* Piezoelec-
tricity refers to
the small elec-
iric charge that
is generated
when teeth are

| Both teeth were immersed for 96 hours in eitric

| acid (pH 3.5). (Photograph courtesy of Steven Masl}
and Chris Nesman, Western New England College).
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mechanically
deformed.

__f'f
The dynamic- s that oc- =
cur in the mouth du _ g inter

clusal activity such as chewing™
or bruxing significantly influ-
ence the breakdown of tooth
structure. Engineering studies
have demonstrated that when

teeth are loaded in a horizontal

direction, the effect of stress be-
comes concentrated in the cervi-
cal region, causing flexure.™ "

- The cyclic tension and compres-

sion that occur in this area can
reach a fatigue limit and result
in cracking or breakage of the
tooth structure. These horizon-
tal loading forces cause a micro-
scopic bending of the anatomi-
cal crown of the tooth, with re-
sulting tensile stress concentra-
tion in the cervical region on

| the side of the tooth from which

the force is direcled. At the

. same time, the opposite region

is under compressive stress. "
When the direction of the foree:
changes (as in bruxism), the
tooth bends in the opposite di-
rection and the stresses corre.
spondingly reverse at this eervi-
cal area. This bending of the
tooth from side to side results in
fatigue and fracture of the mast
flexed zone, the cervical surface
layer, be it enamel, cementum
or dentin.”" In an in vitro
stress corrosion study, a greater
amount of tooth substance was
lost in areas of tension than in
the areas of compression.” (A
similar effect of the back and

' forth micro-bending of the

erown, which is firmly held by
its root, is root fracture of a
tooth restored with a post-and-
core, especially when such a
tooth is subjected to intense oc-
clusal loading.)

Many investigators hypothe-
size that these interocclusal
forces create physical microfrac-
fures, or abfractions, at the cer-
vical region, which in turn re-



Figure 2. A subgingival abfractive lesion on the
upper right first molar, inaccessible toc the tooth-
brush, probably caused by the flexural effect of
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mesial edge of a
tooth, the “ero-
sion” would
tend to occur to-
ward the distal
portion of the
labial or buccal
surface. This
mechanism is
quite under-
standable in
terms of the pro-
cess of abfrac-
tion. The mech-
anisms of pulpal

cyclic occlusal loading.

sult in cervical lesions, ™"
It seems logical and appro-
oriate to adopt a terminology
hat would most accurately de-
‘cribe the etiology of such le-
ions, namely, “stress corro-
s.on,” which also can result in
“stress corrosion cracking,”™
Based on this reasoning, Grippo
su;rgested that lesions that re-
su ¢ from the micro-cracking of
tooth substance {and the pro-
cess of physical or physicochem-
ical wasting) be referred to as
. “abfraction,” meaning “breaking
away,” since this term describes
so graphically the process and
the resulting effect.”

ROLE OF FUNCTION AND
PARAFUNCTION

| Sognnaes™ cites the work of
Bird* and Kornfeld,” who inde-
pendently described the pres-
ence of abnormal excessive oc-
clusal wear on the teeth among
| patients exhibiting dental ero-
sion, Kornfeld even went so far
as to relate the wearing facets
to precise parts of the teeth,
{ claiming that “erosion” tended
to oecur on the part of the Looth
opposite to the side that was
subject to abnormal wear. In
other words, if the wearing
facets were found toward the

or salivary ef-
fects, suggested

| by Sognnaes,” have not been sat-

| isfactorily substantiated,

In a study that related vari-

| ous factors (bruxism, horizontal

‘ brushing, use of acidic juices,

| use of aleohol and smoking) to

i the development of cervical den-
tal lesions, only bruxism
showed a strong positive corre-
lation.™ In addition, Kristen
and Rothe found that 97 per-

| cent of patients who had wedge-

| shaped cervical lesions also had

| parafunctional disorders.” Fur-
thermore, Grachn, Berndt and
Staege studied a random group
of 915 patients and concluded
that “a causal relation appears
to exist between wedge-shaped

i defects, ocelusal disharmony,
parafunctions and strong pay-
chological tension of patients.™

| Stress resulting from occlusal

force had been recognized as an

factor in the development of cer-

vical lesions more than half a

century ago." Nevertheless, no

| one has published research on

the role that occlusal therapy (for

example, orthedontics, supragin-
gival occlusal splints, coronoplas-
ty, occlusal adjustment and
restoration) might play in the
prevention or arrest of such le-
sions, Hopefully, adoption of the
more aceurate terminology pro-

posed in this article will foster
research along these lines.

EVIDENCE FOR COMPLEX ‘
ETIOLOGY

. Although they play a role, phys-
ical loading forces are unlikely
to be entirely responsible for

- the formation of cervical le-

sions, Intraoral chemical influ- |

ences and toothbrush/dentifrice

abrasion combined with the dy- ‘

namies of interocclusal activity

(for example, chewing, swallow-

ing and parafunction) lead to

stress corrosion and contribute
to development of cervical le-
sions.”* The brittleness of
tooth structure (especially the
extremely thin layer of enamel
near the cervical line) is an ad-
ditional factor in determining
the abfractive response to load-

; ing forces, Based on many

decades of observation, the au-

thors, as well as other investi-
gators, believe that many fac-

. tors combine to produce regres-

: sive cervical lesions. »

Further evidence against the
solely chemical explanation for
some of these so-called “erosive”
lesions comes from a study con-
ducted by Rost and Brodie,”
wheo reported similar degrada-
tion on plastic tecth and den-
ture base materials. Sognnaes,

Wolcott and Xhonga' also re-

! ported the progress of such de-

| fects in chemically inert filling

materials such as gold foil.

Abrasion alone can be ruled
out as the critical factor in the
genesis of “erosive” lesions by not-
ing that when lesions develop on
restored teeth, the wasting is
greater on the enainel than en the
restorative material, although the
restoration has a higher wear
rate.” Furthermore, these lesions
may develop subgingivally, at

| sites inaccessible to toothbrush

abrasion (Figure 2),%*
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The concept of abfraction
' readily explains these findings,
especially when considered in
conjunction with abrasion and
stress corrosion, which would
difterentially affect all of the
materials involved: tooth, amal-
1 gam, gold, acrylie, ceramice, sili-
cate and comnposite. Also, after
treating cervical lesions
with a variety of Class V
| restorations, researchers
| found that the rate of
| progress of the destruction
\ | decreased from an average
of 7 microns to 2 microns a
| week,
| At least three mecha-
nisms probably are in-
volved here:
= The restoration may
have acted as a strut to
support the tooth and,

pose that the concept as used in
dentistry be re-examined, since
it plays at best ininor and sec-
ondary roles in the genesis of
hard-tissue lesions, Pure ero-

| sion (in the sense of wearing

| away by fluid flow) probably

{ plays an insignificant role in

" human dentistry. It is unlikely

 those of the Odontoceti, or
sperm whales. Their teeth ap
| pear to wear away from me-
' chanical erosion as a result of
the huge volume of water flow-
ing over them.™)
| In Sognnaes’ 1963 presenta-
| tion on “Dental Hard Tissue De-
| struetion with Speeial Refer-
ence fo Idiopathic Ero-
sion,” the role of fune-
tion was casually men-
tioned but not dis-
cussed.” The signifi-
cance of stress corro-
sion as a factor was
never considered, since
in all probability it was
not recognized at that
time. The factors of
stress and siress corro-
sion very well could
have heen the missing

thus, minimized flexure

| and abfraction.

, == The restoration and its
adjacent enamel could
have been more resistant
to abrasion and corrosion
than the exposed dentin
at the surface of an unre-
stored abfraction: thus,
restoration of cervical le-

r gions provided both pro-

' tective and retardant val-
ues,
= The restoration, while
subject to abrasion and

i flexural abfraction, may

| not have been subjected

" to significant intraoral

Flgure 3. Frequently seen combined lesions
termed "abragion-abfractions” result from stress
and corrosion and are further enhanced by tooth-
bkrush abrasion.

Figure 4. A stone cast reveals the unusual pat-
terns of abrasion-abfractions as obhserved in Fig-
ure 3. Note the three-dimensional nature of these

links in his investiga-
tion into the etiology of
these enigmatic lesions,
which he called “idio-
pathic” for lack of his
finding an adequate cti-
ology or pathogenesis,

COMBINED
LESIONS

Because of the diverse
dynamics that take
place in the oral cavity,
particularly during in-
terocclusal contact,
maost of the lesions that
we see result from a
combination of two or

stress corrosion {chemical

effects), whereas the

tooth was. Thus, the

| wasting process, while distinet-

| ly retarded, was greater on the

‘ enamel than on the restorative
material,

HEROSION’ RE-EXAMINED

- In light of the mechanisms that
| occur during the process of so-
| called “dental erosion,” we pro-
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multifactorial lesions.

that the amounts of water con-
sumed by humans or the flow of
other non-corrosive materials
would ever cause any signifi-
cant loss of human toath hard
tissues, (The only lesions that
have been examined by the au-
thors that appeared to have re-
sulted from pure erosion are

more processes. From

an engineering perspec-

tive, four combined, or

| synergistic, events may explain
the loss of dental hard tissue:
== or0Si0N-COrrosIion;
= abhrasion-corrosion;

| == abrasion-abfraction;

| == biocorrosion-abfraction

| (caries plus flexural stress).

| Although controlled clinical
studies have not yet conclusive-




ly proven that combined lesions
 are formed by these mecha-
nisms, the concept that a combi-
nation of factors causes them
makes engineering senseé.

Erosion-corrosion. Ero-

sion-corrosion may result from
consumption of highly acidie¢
wine, citrus juices or carbonat-
ed beverages.”™*" The wasting of
tecth as seen in bulimia, termed
“perimylolysis,” is another ex-
ample of the combined activities
of erosion and corrosion oeccur-
ring during the flow of regurgi-
tated acidic stomach contents

| over the teeth.”" Schachtele has

reported that any food sub-
stance with a critical pH value
of less than 5.5 can demineral-
ize (corrode) the hard tissues of
teeth.” People who are exposed
to a flow of oecupational corro-
sive chemicals, such as hy-
arochlorie and sulfuric acid
fumes, also may experience ero-
810N-COrrosion,

In each of these instances,
meachanical flow (erosion) by a
corosive material causes the
combined degradation of the
teeth; however, the major activ-
ity is one of corrosion or chemi-
cal dissolution. The dynamic

. movement of the corrosive ma-

terial by the contaminated air
mechanically imparts the ef-
fects of erosion.’
Abrasion-corrosion.
Should a tooth surface be de-
mineralized by some exogenous
or endogenous acidic agent,
then the frictional eltects of the
toothbrush would easily brush
the surface away. Such “abra-
sion-corrosion” could occur if a
person were to brush his or her
teeth immediately after drink-
ing an acidic beverage such as
wine or citrus fruit juice (Figure
3). The resulting tooth sub-
stance loss from toothbrush

{ abrasion on the corroded tooth

surface should
be termed
“abrasion-corro-
sion.” Such fre-
quently seen
combined le-
sions have for-
merly been er-
roneously re-
ferred to as
“ergsion-abra-

| sion.™ Bodeck-
. er suggests the

gingival creviec-
ular fluid as
the source of
the acid and
provides con-
vincing evi-
dence to sup-

CLINICAL PRACTICEr s

Figure 5. Abrasion-abfractions on the premolars
aro smooth and carios-free where they have been
pollashed by the toothbrush/dentifrice and/or the
food bolus, Caries (biocorrosion-abfraction) has
developed on the molar due to its mesial tilt. The
tilt created a niche where plagque could accumu-
late. An attrition facet can be noted on the disto-
occlusal surface of the molar.

port this concept.™
Abrasion-abfraction. The
pathologic loss of tooth sub-
stance caused by frictional ef-
fects on an area of abfraction
{that is, a surface that has been
weakened by loading forces) can
be termed “abrasion-abfrac-
tion.” A good example of this
would be the effect of tooth-
brushing on cervical areas that
are subject to Mlexure and where
tooth substance weakened phys-
 ically or physicochemically (by
stress corrosion) is abfract-
( ing. ™ These lesions would be a
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result of the combined effects of
both abrasion and abfraction,

Biocorrosion-abfraction.
The combined effect of biocorro-
sion (caries) and abfraction is
the pathologic loss of tooth sub-
stance associated with caries
{biocorrosion) where plaque ad-
heres preferentially to the tooth
surface roughened by flexural
microlracture (abfraction). This
would be particularly notable in
abfractions that occur in areas
difficult to access for effective
oral hygiene (Figure 4).

One study has suggested that
rool caries could be potentiated
by the presence of plaque in ar-
eas of stress concentration re-
sulting in stress corrosion.”
Furthermore, as the depth of
the lesion enlarges through
degradation, the degree of
stress concentration and thus of
biocarrosion-abfraction increas-
es. This may well explain the
rapid progression of radicular
caries,

Fizure 5 iliustrates the effect
of severely tilted teeth on bio-
corrosion-abfraction. The mesial
tilt of the molar has resulted in
elevation of its distal ocelusal
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surface above the general oc-
| clusal plane of the dentition.
! This diserepancy in occlusal
| pattern may well have produced
functional interference, as evi-
denced by the flat attrition
facets and loss of original cusp
| morphology at the distal portion
of the molar's occlusal surface.
The resultant stress, due to oc-
clusal interference, inay have
induced marked stress corro-
sion at the mesiobuccal gingival
aspect of this tooth and aceeler-
ated the observed biocorrosion
 (caries). The location of the at-
" trition facets at the distal oc-
clusal aspect and the location of
the cervical lesion at the
mesiobuceal confirm the find-
ings of Kornfeld regarding
the relationship of occlusal at-
trition facets and cervical le-
sions.”

SUMMARY

Due to the confusion that exists
about the application of the
term “erosion,” it is timely and
fundamental that a uniform
definition be established among
the sciences. Adoption of the
terms “corrosion,” “stress corro-
sion,” the new term “abfraction”
and “combined lesions” in the
{ dental literature in referring to
tooth lesions will allow more ac-
curate descriptions of the dy-
namic events that are now rec-
ognized in the mouth. Such ter-
minology would recognize the
critical role of occlusal function
. and parafunction in the multi-
factorial etiology of dental hard
tissue lesions. Use of a common,
precise and specific language
will improve communication
and should simplify and pro-
mote research in this area of
bicengineering.
This approach will assist in
determining the etiology and
making a differential diagnosis

628 JADA, Vol. 126, May 1995

of these various hard tissue le-

“sions. It will enable the clini-

clan to institute more pre-
dictable preventive and thera-
peutic measures, such as or-
thodontics, coronoplasty, oc-
clusal adjustment, bite guard
appliances and restorative den-
tistry. m

The opinions expressed or implied are
strietly those of the austhors and do not neces-
sarily refleet the opinions or official policies of

the American Dental Axsgciation or its sub-
sidiaries.
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| ered to be necessary for credit,
then a method should be de-
' vised where more articles are
offered; partial eredit given; or a
| greater span of issues should be
| considered. This current sort of
| CE (like much if not most of
| current CE) has little practical-
ity.
| The $10 priee is right but my
| time is much too valuable to
waste on reading articles that
have no interest or practicality
for me,
Whoever thought of this pro-
gram should rethink it or con-
. tent himself with believing that
| CE—any CE—is of value to the
| professional.

Kevin W. Toa
i St. Louis

Editor’s note: We appreci-

" ate receiving feedback from

readers on the journal’'s CFE pro-
gram, whether it be compli-
. ments or criticism, Dr. Toal
raises a valid point, and the edi-
tors will take it into considera-
tion.

DENTAL EROSION

Drs. Grippo and Simring' are
to be commended for their ar-
ticle “Dental ‘Erosion’
Revisited” (May), reviewing

the mechanisms for the devel-
opment of non-carious cervical
lesions. While we agree with
Drs. Grippo and Simring that
there is some confusion with

| the term erosion, we believe

, that much of the confusion lics

not in the terminology, but in
understanding of the eticlogy.
Dr. Bader and associates
found in a study of North
Carolina dentists that the eti-
ology of non-carious cervical
lesions was indeed a source of

. confusion.®

While many engineering
principles are applicable to den-
tistry, dentistry is not simply

' an engineering science. It

makes no more sense for den-
tistry to adopt engineering ter-
minology than for engineers Lo
adopt dental definitions. The in-
troduetion of a set of new termns
will not alleviate the confusion,

| We suggest that the existing

terminology found in the litera-
ture is adequate once the etiol-
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‘ ‘ ogy 1% understood:

| - Attrition—the physiologic
= ‘ loss of tooth structure from

tooth-to-tooth contact, as in

i mastication and bruxism,.

== Abrasion—-the loss of tooth
i structure from repetitive fric-
' tional processes such as tooth
{ brushing.
== Erosion—the loss of tooth
structure from chemicals such
as dietary, gastric or environ-
mental acids.

Stress-induced cervical le-

sions (SICL) {or simply,
stress lesions)—the loss of
tooth structure due to tensile
stress damage from tooth {lex-
ure during masticatory and
parafunctional (for example,
' bruxing) movements,”’

These terms describe the
vast majority of the non-carious
lesions encountered. Combina-
tion of these terms can be used

| for lesions of multiple causes—

' for example, SICL/abrasion. For
lesions of uncertain etiology,

{ the term idiopathic is still ap-

| propriate.

| The definitions are based on

| etiology for good reason. Studies

| of Heymann and others*' of
North Carolina and Van Meer-

| beek and others® of the Nether-

| lands demonstrate that reten-
tive failure rates of restoration
of stress-induced cervical le-

| sions are dependent on the abil-
ity of the restorative material to
accommodate movement with-

| out debonding during tooth flex-

ure. Restorative material for
the treatment of the other type
of lesions {(attrition, abrasion,
. erosion) do not require such
flexibility, Thus, understanding
the etiology, making the proper
diagnosis and selecting the ap-
propriate restorative material
will have significant impact on
. the long-term success of the
' restorative treatment,
William C. Lee, D.D.S,
W. Stephan Eakle, D.D.S,
Department of
Restorative Dentistry
University of California
San Francisco

|
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Authors’ response: The in-
tent of our paper was to propose
a more therapeutically useful
i nomenclature for dental hard
| tissue lesions, Furthermore, we
contend that an awareness of

" hioengineering factors may shed

light upon the etiology of these
lesions.
The recent study by Bader

and others at the University of
| North Carolina (1993), which
was cited in the letter, confirms
our opinion that confusion ex-
ists regarding the etiology of
non-carious cervieal lesions, In
addition, they stated: “classifi-
cation and treatment were also
" areas of professional uncertain-
tw ... Part of this problem may
be the result of the terms avail-
able for use.” It is likely that
most of the 959 dentists sur-
veyed were unfamiliar with the
bicengineering mechanisms set
forth in our paper. An under-
standing of these mechanisms
and a knowledge of more pre-
' cise terms might have guided
. them to determine the etiology
of mast of the cervical lesions.
Unfortunately, as Bader stated,
the problem may be the result
of the terms presently used.

To determine the etiology of
any pathologie lesion, it is nec-
essary to consider and investi-
gate every factor that may con-
tribute to its genesis, The
science of teeth, considered as

1208 JADA, Vol. 126, Septernber 1995

biomaterial, involves extensive
| bicengineering since teeth un-
i dergo many dynamic interac-
tions. As stated in Caputo and
| Standlee’s “Biomechanics in
| Clinical Dentistry,” “all dental
! tissues and structures follow
the same laws of physics as any
other material,”™ Aceording to
| Bayne and others, “the biology
of a cell and the actions of tis-
sues follow the same principles
of physical chemistry that are
the basis for all materials sci-
ence.”™ These axioms form the
basis of much of the bicengi-
neering that is involved with
the tooth flexure theory which
Drs. Lee and Eakle so lucidly
espoused in their paper.
Naturally, biologic principles
must be integrated with the en-
gineering concepts in any living
system.

The conecept of tooth flexure
and tooth degradation was first
proposed in the cuilstanding
early engineering studies af
Korber," Kohler® and Gross-

+ kopf® in the '60s. All suggested

that eccentric loading and flex-
ure appear to play a role in the
etiology of non-carious cervical
lesions. Lukas and Spranger
published their investigations
into the horizontal loading of
teeth demonstrating that both
torsion and translation take
place at the cervix." Drs,
Spranger and Haim also sug-
gested that piezoelectricity may
play a role in the genesis of cer-
vical lesion.’ Spranger, Weber
and Kung (1973) described the

. genesis of cervical lesions as

being a multifactorial event.”
Unfortunately, most of their
noteworthy studies have not
been previously cited, nor rec-
ognized in the American dental
literature. Their fine work
should be re-examined in light
of modern technological ad-

c vances as there are stronyg indi-

calions that these factors are
missing links in our under-
standing of the genesis of cervi-
cal lesions.

We adhere to our position
that much ean be gained by
having a precise and uniform
language so as to improve com-
munications with our sister sci-
ences, [For example, a more de-
scriptive definition of the term
“eroston” as traditionally de-
fined would be “erosion/corro-

' sion.” This designation more

- precisely describes the dynam-
ics of flow {erosion) and the bic-

chemical acidic (corrosion)
degradation of hard tissue tooth
substance. Thus we denote that
two activities occur during this

| event,

We concur with the fourth

|
category referred to as “stress

lesions,” but differ by naming
them “ahfractions,” A variety of
physical stresses in addition to
tensile stress oecur in the cervi-
cal region during the dynamics
of function and parafunction—

| namely, torsional, compressive,
. shear and flexural. Further-

more, we suggested in our
paper that “stress corrosion” is
exacerbated in the area of
stress concentration, especially
if the toothbrush iz abrading
and inducing an added stress
raiser component.

Ultimately, time will provide
the final test of whether to re-
tain the old catchall misnemer
“erosion” to describe all non-car-
ious hard tissue lesions or
whether it should be consigned
to the limited and specific use
indicated in our paper. If its for-
mer use is indeed a misnomer
{as we have indicated), then it
will soon become archaic and fi-
nally obsolete.

Furthermore, our suggested
specific functional terms will
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} hopefully supplant the outmod-

| ed classification and lead to

' widespread therapeutic ad-

vances,

The excellent recommenda-
tion by Drs. Lee and Eakle to
utilize a more flexible material
when restoring abfractive le-
sions is a logical outcome of the
new concepts proposed in our
revisited terminology. Another
. valuable outgrowth of this new
1 approach will be the inclusion of
' ocelusal adjustment, coronal re-

shaping and biteguard con-
struction in the therapy of

. stress-associated lesions

| (abfractions) of teeth.

| Surely, it is not easy to drop

| our overly conservative adher-

' ence to old terms, which we

- have always used, even when it

. becomes evident that they were

- based on now-antiquated con-

- cepts; but progress demands
that we have the courage of our
convictions to change in the

I light of new data.

John O, Grippo, D.D.S.

Longmeadow, Mass.

Marvin Simring, D.D.S.

New York
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DENTAL IMPLANTS

' We were certainly pleased to
see that the March issue of
JADA focused on dental im-
plants, but it was an embar-
rassment Lo us as implant pro-
fessionals that a notable and
respected organization such as
the ADA would be so blatant as
{ to print a glaring example of in-
. appropriate diagnosis and im-
! plant treatment on the cover of
The Journal.

The cover graphic portrayed
four root implants placed in the
lower jaw supporting fourteen

. artificial teeth, We submit that
" it is completely inadequate sup-
i port and anchorage for this type
of implant prosthodontics. Even
though the cover is a graphic,
this treatment suggests poten-
. tial for success where in actual-
"ity it has an extremely high
probability of [ailure. There are
many predictable and petential
forces acting upon the relatively
small bone/implant interface
supporting these fourteen teeth
that would encourage a failure
of the interface and possible
breakage of the prosthesis. If
such failure were to occur,
which is quite likely, it would
be very difficult to defend in a
malpractice suit. Consequently,
the American Dental Asse-
ciation is, by omission or com-
mission, a party to providing
highly questionable information
to its readership via this cover,
Unfortunately, many of the
dentists wha are placing im-
plants, after having attended a
two-day company-sponsored
‘ course, may not have any ap-
| preciation for the physies in-
volved in a proper implant sup-

port system. This is precisely
why the American Academy of
Implant Dentistry (AAID) is
trying to promote the pursuit of
comprehensive dental implant
education to qualify practition-
ers to perform not only the
placement ol the implants and
construction of the prothesis,
but the proper diagnosis that
precedes the placement and the
ahility to manage the case if in-
deed there are problems which
ensue. We have championed the
cause of recognized, bona fide
eredentials for doctors perform-
ing these important procedures
because we know from experi-
ence that there are many fac-
tors in the implant reconstruc-
tive process that can invite
failure; only very few that pro-
mote success.

This example makes us won-
der why the ADA did not utilize
consultants whe are properly
trained in this field to assist in
advising the editorial staff
when such an undertaking is
planned.

In conclusion, the AAID will
be most happy to provide coun-

' seling for any aspect of implant
' dentistry that is contemplated
by the ADA editorial staff in the
future, We are happy that the
editor has seen fit to highlight
implant dentistry in The
Journal and would hope the
issue being raised here can be
| properly handled by appropri-
! ate depiction of potentially suc-
| cessful implant cases done cor-
' rectly.
Donald H. Masters, D.D.S,
President
Hilt Tatum Jr., D.D.S.
Immediate Past-President
American Academy of
Implant Dentistry
Chicago




