


DesaTE ON CLEAN TEETH

(IV) TOOTH DECAY IS NOT A DISEASE, BUY
A SYMPITOM LIKE MANY OTHER DEGEN-
ERATIVE PROCESSES.

While dental caries i& recognized us
the most universal affliction which ac-
companies civilization and is, as we haye
shown, a divect expression and effect of
nutritional siress, it can now be shown
to constilute or represent only one of
many injurions effects or expressions of
Taulty ovutrition. Rickets of childhood
has been recognized as one of these. Sev-
eral affections or so-called diseases of
modern civilization are progressively on
the increase. Others are particularly de-
structive [or certain groups. Others
chiefly maim and produce deformnitics
in various parts ol the body, such as the
face and denial aurches.

Facial and dental ijeregularities have
heen chiefly ascribed to mixed racial
physical characteristics. Tn"my investiga-
ltons of primitive racial stocks and of
the effects produced by their displacing
of part of their natural food with foods
of modern civilization, it has been dis-
closed that the rigid confonnity to phys-
ical type characteristics of these races
has becn Jost in a siugle generation as un
cflect of nulrition on the developmental
processes during prenalal and postnatal
life.

Tor the face lhis may express itself
as retarded growllt of eilther the middle
third or lower thixd or hoth. This di-
rectly aflects the arrangement of the
teeth in the dental arches as well as the
interrelation of the dental arches. It oc-
curred in as high a percentage of full
bloods in the first generation after adopt-
ing the nutrition of modern civilization
as in the mixed bloods. This deficiency
was also found to have an expression in
many other structures ol (he body.

One of the most serious defects ve-
sults in abpnormal pelvic development
and econsequent increase in difficulties
involved n  child-birth, jeopardizing
either or botlh mother and child. This
greatly increases mortality for both.

These injuries werc not limited in
their expression to abnormal or dis-
turbed physical development, but were
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found to be associated with a marked
loss in ability to combat infections, both
acute aud chronic. Focal infections more
readily metnstisized, involving other or-
gans and lbissues of the body. Tor ex-
ample, in twenly homes al Lhe point of

TFre. 11

These two girls are typical cases of pulmo-
nary tuberculosis asscciated with deform-
ity of dental avches and evidence of early
nubvitional deficiency which has also in-
jured the chemical laboratory of the body,
reducing the immunity-maintaining factors.

contact with modern civilization, ten bed-
ridden cripples were fouud. chiefly in-
volved with arthritis. Not one was fonnd
among the most primitive group.

Tt 18 common knowledge that primi-
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five races are destroyed vapidly hy tuber-
culosis when they make contact with
modern civilization. This has been chiefly
ascribed to av absence of an inherited
defense. My studies ol the primitives at
the poini of contact with modern civili-
zations have revealed (hat the individuals
chiefly affected arc those who show dis-
Linet evidence of nntritional distarbance
in infancy and childhood, as indicated by
a disturbed deselopment ol the [acial
slructures.

I'1G.
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I am finding this association to obtain
in modernized communities. T am also
finding that a very large perceatage of
the individuals referred for the study
of a possible relationship between dental
focal infections and chronic or acute
systemic involvements in a very large
percentage of individuals have evidence
of physical injury which has resulted
from a nutritional defliciency in child-
hood. This throws nnportant new light
cn the chinical findings previously ve-
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The relalion of some nutritional deficiencies to modern degenerations. In reading this tree
from below upward, we trace the controlling factors for wubritional deficiencies to many
of their expressions as modern degenerations or diseases af ecivilization.

Tivery one of twenty Eskimo and Tn-
dian hoys and girls in the Govermuent
Hospital at Junean, Alaska, showed
marked irvegularities of the teeth and
dental arches. The same nutritional in-
jury that had made normal physical de-
velopment impossible had prevented the
development of a normal chemical lab-
oratory for producing the invuunity-
maintaining factors. Most of these in-
dividuals suffered also from active den-
tal caries. (Fig. 11.)

In my investigations now in progress

porled®'® that over 95 per cent of the
cases of heart involvement beginning he-
fore ten years of age (which includes
over 70 per cent) sulfered from rampanl
dental caries. Neither is necessarily the
cause of Lhe other; both are symptoms of
a conmnon nufritional cause, aud veither
is related to the presence or abseunce of
oral cleanliness. (11g. 1R.)

A new {ruth 1s a new senwe, bnt new
{ruths come only to prepared minds. We
must think of life in terms of it build-
ing blocks, and these are parlly static
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and partly dynamic. Physieal decadence.
imeluding dental caries, is in large parl
the absence of these dynamic vital forces.
They have largely been overlooked be-
cause of the dificulties in their visualiza-
tten and identification.

The arguments of the affirmative are
Lypically those of lhis mechaujstic or ma-
chine age.
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the De-
Penton

NEGATIVE
Anrnnor H. Meswrr, DUD.S., New York, N. Y.

No one enguged in the practice of den-
Lisbry can have failed to note the strange
contradiction between theory aud prac-
tice regarding the prevention of {uoth
decay.

Notwithstanding the fact that the den-
list has heen told repeatedly that clean
teeth do mot decay, that mouth cleanli-
ness alfords the hest known profection
againzt dental caries, he finds himsgelf
Jace to face in daily practice with an-
other fact, namely, thal teeth do decay
under cerfain conditions in spite of the
most painstaking cfforts of himself and
his patients. Although he exhausts every
resource of mouth hygiene and arranges
to see his patients at frequent intervals
for prophylactic treatment, he finds thal,
notwithstanding the maost conscientious
efforts of bis patients in daily carve, all
lus efforts at prevention, with few ex-
ceptions, wre more or lesg of a failure.
By these mcasnres he may succeed 1n
reducing somewhat the ineidence of tuoth
decay and may reap some of the rewards
of early freatment, bul the goal toward
which all his efforts are directed is never

reached ; teeth conlinue to deeay despile
the nnited eflorts of himself and his pa-
tients.

On the other hand, he sees cases in
which no atteniion whatever is paid to
oral hygiene, where the mouth and teeth
are never clear, and yet the teeth remain
throughout life free from caries.

Moreover, as lhe studies the records of
his patients, he finds there are those
among them who continue for years with-
out the decay of a single tooth, and then,
without any change in the cleanliness of
the mouth, caries develops in {eeth that
have never before been alfectod.

Again, as he studies this strange cou-
tracdiction, he finds that the human vace
wag ab one time in its history more or less
immune to tooth decay; that to a limited
extent this s true of certain races at
present, and ihat this is true, in spite of
a complete disregard of every principle
of mouth hygieue.

ITe observes, furthefmore, that nol-
withstanding all that has been said and
done abont mouth bygiene in the past
twenty-five years, in spite of its applica-
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tion to daily practice by many denlists
in every part of the world, in spite of
prophylactic odontotomy, little real prog-
ress has been made 1n {he actual preven-
tion ot toollt decay; it still remains the
most nearly woiversal affliction of eivili-
zation.

1f, then, this be the cxpevience of the
dentist actively engaged in practice, who
exercises every resource ol mouth hy-
giene, what g the explanation of this
tantalizing contradiction ?

One is, that no matter what is donc,
teeth cannot be kept so clean thal, under
certain conditions, they will not decay.
A surgically clean tooth is an impossi-
bility. Aud since baclevia are the local
exciting caunse of loolh decay, there can
be no assurance on the theory of mouth
cleanliness that leeth will not decay as
long as there are bacteria in the mouth.
Bunting® says: “Cleanliness is only vela-
tive, absolule and permanent cleanliness
nol being attainable.” This 1s confirmed
hy Fones,* who says: “Jt i3 impossible
to slerilize the human mouth,” a state-
ment which 1o one will deny. 1f 1t be
said that slenlization is »ot necessary,
that oue lwg only fo remove bacterial
plaques from the teeth as they ocenr in
order to prevent decay, Bunting’s reply
ig: “We have seen with what rapidity
mucus and bacterial plaques form oun fhe
smoothest surfaces, even under the mosl
careful aud rigorous prophylsctic mea-
sures.”

Wlen it is remembered thal in a [ul]
complement of teeth there are 160 sur-
faces; that many ol these arve difficull
ol access; that each suvface must be kept
clean if by this means tooth decay is to
be prevented. one must he an incurable
optinvist who believes that hy measures
so uunreliable tooth decay can be pre-
vented.

Another explanation is that looth de-
cay is mot simply a matter of wouth hy-
giene, hut one that is subjoct to the law
governing all infections, namely, ihe
measute ol resistance which the host of-
fers 1o the infecting organisms. When
this resistance 13 normal, teeth will not
decay, no matter how unclean the mouth
may be. Fven pils and fissures arve -
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mune, as shown by Bédecker® jn his stud-
ies of the Pueblo Indjans. When il is
gnhuormal, as is usually the case under
conditions of modern life, susceptibility
to decay may reach a point where the
most intelligent efforts at mouth hygiene
will avail but hittle. Bodecker' says:
“There is a class of paticnts whose re-
sislance to caries is g0 low that no amount
ol oral propbylaxis will prevent the de-
struction of their teeth. All dentists and
many palients know that our best avail-
ble methods [or keeping the teeih clean
will nol prevent decay.” And when it is
farther understood Lhal there ave varying
degrees ol susceptibility ; that these are
subject to frequenl changes and ave
wholly independent of local conditions, is
it reasonable to suppose that tooth decay
can be prevented by the application of
measures that ave purely local ?

If, following onc’s efforts at mouth
cleanliness, there js a decrease in the in-
cidence of tooth decay, how is one to
know that this has been brought about
by Lhe establishment of mouth hygiene?
May it nof, with cqual logic, be aseribed
to a coincident decrease in susceptibility ?
To put it in another way, how is one to
know in a given case whether the decrease
in tooth decay has been bronght about
by mouth cleanliness or by a coincident
increase in Immunity ? Is 1t not probable
that, in our ignorance of the laws gov-
erning mmunity and susceptibility to
tooth decay, we have in wmany instances
given credil. to mouth hygiene that
should in reality have been given to im-
munity ?

When resistance is bhigh. our prophy-
lactic measures appear to bhe eminently
successful. We take lo oursclves greal
credit, and simmediately jomp to the con-
clusion that a cleau tooth does not devay.
When it is low, we fail in our local efforls
at prevention, not hecause they ave less
eflicient in themselves, bul hecanse, under
conditions of lowered tesistance, they ure
jueffective.

That there ave [ovces governing im-
munity and susceptibility to tooth decay
that are wholly independnnt of locul eon-
ditions, there cannot be {he slightest
doubt. They are the dowmant factors,
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the control of which is absolutely neces-
sary i tooth decay in the aggregale is
ever to be prevenleill. What these [ac-
fors are and how {liey operate to influ-
ence favorably or nnfavorably the prob-
lem of dental caries are matters which
have been explained by Drs. McCollum
and Price. They have given vears to
theiv study and have shown in many
ways Lhat 1t is not tlhrough the uneeriain
operations of moutl cicanhiness thal the
hey to prevention is Lo he found, but in
i wider knowledge of the comstitntional
mechanism which conlrols numunity and
susceplibility.

How lrue this js bas been shown by
the work thal was done and is being done
in Honollo by s group of investigalors
dealing  with pre-school  children. 8o
rampant was footh decay among tlese
children that in many instances the de-
ciduous ieetll were destroyed wilhin a
few months after eruption, a coudition
which was wide-spread among them. As
a resulft ol their vesearches they lound
that, Ly conlrolling the diet, they were
able not only to reduce the incidenee of
tooth decay almost {o Lhe vanishing
poinl, but at the siwme time to curtail the
mortalify rate 1o a marked degree. And
this was donc without any attention
whatever being given to mouth cleanli-
ness.

Based on their experience, extending
over a period of years, it is their helief
that “dental decay ig priwavily a sys-
temic disorder. an imbalance perhaps in
the tigzue Auids and oral gecretions in
Lhe direction ol a deercase of busic tong,
either relative or absolnte, resulling
trom varying intensilies ol those factors
which regulate mefabolism. Tt 1z beliaved
that any type of diet, auy factor ov com-
bination of factors wlich tend to de-
crease the relative or absolute amount of
base in the tissue Auids, will proportion-
ally increase the liability of the feclh to
decay.”® As a Further example of the con-
stitutional origin ol dental caries, Me-
Beatl hius shown thal resistance 1o tooth
decay can be greatly increased by the use
of ultraviolet light. Tn two groups of
children, living under identical condi-
tions in an orphanage, il was found that
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the experimential group exposed to ultra-
violet irradiation had eight times less
toolh decay than the control group.® Il
nmust be apparent, therefore, (hat tooth
decay 18 not simply a local phenomenon,
hut one controlled by the laws of im-
munity and susceptibility.

At the same time 16 should he said
thal, other things heing equal, the
cleaner the teeth the less liable are they
to decay. This is seem when one compures
the relative freedom from cavies of one
group of teeth with another group in the
same wmouth, as, for example, lower in-
cizors with third molars. This is fariler
emphasized when one considers the reli-
tive inmmunity of Lhe different surfaces of
the same tooth.

I'or these and other reasons we should
continue in our efforts at mouth cleanli-
ness, Cor cleanliness iz an important fac-
tor in (he hiealth of the manth and teeth.
The fallacy consisls in believing that
teelli can be kept clean and that mouth
cleanliness aflords the best known pro-
tection against dental caries. Usi it be
that Bodecker® is right in saying: “Mosl
peaple ecling to old ideas and thus an
accepted theory is maintained long after
its period of uselulness iz over.”

The real quesiion, therefore, is not
whether hypotheticaily clean teeth do
or do mot decay, hut whether, under the
conditions ol modern life. by which their
suseeptibility to caries has been enor-
mously increased, they can be kept so
clean that they will not decay.

The answer may well be left to any one
who has tried it.
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Dr. McCollum. T shall take about five
or sIx minutes, and leave the rest 10 Dr.
Price. The ailivmative has lailed to give
a satisfactory explanation for a cerlain
type of observation which has been in
literature now for from a year to len
years, and it 1z illustraled hy the follow-
ing type of study.

The Tovonto group of pediatricians
and dentists, Dr. Tisdall and Dr. Agnew
in partienlar, have reported a study in
which they have compared the incidence
of dental caries in children living at
liome, wheve there 35 mo gpecial care
given to the selection of the food, that is,
no special knowledge applied. They find
i that group an average of three new
cavities per child per year. In a group of
childven of the same racial stock in To-
1ento, children who have grown up in an
arphanage under the supervision of per-
sons of intelligence and education, where
the diet according to all present stand-
ards is of excellent quality, bui un-
doubtedly still falls short of the optimun,
they find one-hall as many, or one and
one-half new cavities per child per vear.
In this same ovphanage and with this
diet of high clags, the addition of vita-
min D to the diets of these children
shows a further reduction of caries.

The affirmative also avoids the dis-
cussion of a probiem which is illustrated
by the Tslaud of Triztan da Cunha,
which is about 1500 iniles west of the
Cape ot Good Hope in the Sonth At-
lantic, a place where there iz velatively
little sunshine, and which has had a hu-
man population for about 125 vyears. In
1932 there were 163 persons on the is-
land. They are of mixed Tnglish, Duteh,
American and  South African Negro
stock, and this island, formerly visited
by whaling vessels, hag not frequently
been visited sinee the introduction of the
sleamn trawler thivty years ago. So they
are living under very primitive condi-
Hous as respects food. This island was
visited in 1932 by Dr. Becbe on a British
ghip, and le examined ihe teeth of 163
people on the Island. The incidence of
caries in Lhe entire populalion 13 ex-
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trewely low; there was oue man of sev-
enty-eight vears of age with no evidence
of deutal caries. These people subsisl
largely upon fish and milk, and have a
Jarge supply of eggs, both hen’s and
penguin’s.  They eat potatocs freely
thronghout the year, and cabbage and
turnips during the part of the year when
they can keep them. They have no cereal,
I nention this especially because the
presence of a faivly high starch content
of the diet in the form of the potato has
not Increased appreciably their suscep-
tibility to caries.

So that alter considering all Lhe knowl-
edge which is available to me, I would
suggest a modification of the slogan
which has so long becn repeated, to read
—i clean toolll with pevfection of struc-
ture, well exercised and well nonrished
will not decay. And in so ar as we work
toward the objective of getting the puhlic
to change its dietary habit= tn an extent
wirich will resull in the development of
teeth withont physical imperfections, and
then help them to adhere io such a diet
thronghont life, shall we be relieved, as a
nation and as iondividuals, of a heallh
hazard which is among the {we or three
greatest health hnzards we know.

Dr. Price. I know of no more uni-
versal fallacy than {he conception that
the reason why extension for prevention
has helped to save teeth is because the
food keeps the surface of the inlay or
flling clean, hecause if that were the
reason, why build close conlacts so the
food cannot crowd across the margin of
the filling that is under the gingival
hovder to keep 3t clean. I can tell who are
dentigts by the response. Do you see what
I am saying? That the reason we fonnd,
ot thonght we found, that extension for
prevention saved the teeth by keeping
them cleam, was a nnsconception, for
what we really did was lo make every
surface of that tooll cither a foreign
substance or a swface that could be
bathed with normal profective saliva.
lu every argument that has heen made
this evening, il those men will just sub-
stitufe the smooth swrface that does not
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retain food for one that will let normal
protective saliva reach that surface, lhey
will have accomplished all that they
think they are doing with their present
method.

What T saying is, this whole prob-
lem of ihe control of dental cavies has
been based upon two or three major mis-
conceptions. One of themw was the fre-
mendous fallacy that, by having our teeth
cleaned, we were going to prevent dental
caries. The thing that has really hap-
pened through all the ages, with man
and the animals, is that they are nof
makiug the proper kind of saliva when
they do not have suitable food to make
the proper kind ol hlood and saliva. For
we get the same chemical chanpges i the
saliva of the animals that we got in the
human. It would he fortunale, if time
permitted, if I could go into more de-
tail. There are preventive means in the
saliva, ag i tears, that conlrol bacterial
growth, and those in saliva are related to
the condition of the inorganic phos-
phorus, and the inorganic phosphorus ap-
parently has its action in part by con-
trolling the capacity of the ferments of
the bacterin in breaking dowu the sugars.
But something else has happened. When
an individual (ooth is in the proper kind
of saliva, there is a wigration at all
times of ions of phosphorus and cal-
ciam toward that tooth, fromn the saliva
on the outside and from the blood on the
inside. And that same reaction will pro-
duce the laving down of the layer of
protective dentin in the puolp chamber,
and will make a deposition of minerals
from the saliva into the toolh surface
by a process of adsorption. There is a
mechanism there that makes a depuosition
of Minerals jnto decalcified dentin.

When I studied the people wha are
breaking in the hospitals with tubercu-
losis, and it 18 tremendously interesling
and so far as I know Llhe first time it
has heen reported, it was chielly those
people who had evidence of an injury
in childhood as expressed in irregularity
of ihe teeth that were breaking. In
twenty boys aud girls in the Juncau
Hospital, dying with tuberenlosis of ihe
lungs, every one of them had irregular
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arches. Dental irregularilies affecled
large nwubers of then, and irregular
teeth were nof found, except one or two
that were pushed out of place by super-
numeraries. That problem has its corol-
lary in this other important thing; wiz.,
that when we take these boys and girls
who are in the hospitals and are breaking
with heart and inflammatory vhewma-
tisne and put them on a properly reén-
torced diet, we are making them so much
more capable of fighting their infectiou
that many of them are getting back on
their feet again.

Back of all of this is an injury to the
chemical laboratory of il body, due to
the imperfect nutrition which makes ue
susceptible to degenerative diseazcs.

The reason we have failed is becuuse
we have read into life and nutrition and
dental science and nedical practice too
mueh of the ¥8le of mechanical problems.
We must learn to think in a new dimen-
sion, and that new dimension is dy-
yamie; it is not static. It is energy that
was in the sun last year or last month or
last weele and strikes the plants, and the
plgments [ormed go into the structure
of plant life and hecome the food of the
animal lile. The unimal stoves 1t in every
organ, particalarly the liver, lieart and
kidneys, and the animal that eats that
animal will he saved, provided he eats
those crgans in which the pigments are
stoved. These things are transmnitted
from ibhe plant to the animal and from
one animal 1o another, and if we will
do like {he Iiskimo, not eat just the
muscle meat enly but some of every or-
gan, we will eal the pigments that come
forward to us. And when they come iuto
our body (and this should be particu-
larly interesting for my dear friend, Dr.
Hyail), when these pigments ave built
into our tissues as vitnmning, these vita-
mins can be made over into whal we call
enzymes or organic capsnles. which are
the substances that confrol metabolism
in the cells of all the body, including the
salivary glands, and thus make it possi-
ble for the individual to make the proper
kind of saliva that will maintiain iramuu-
ity to dental caries.
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to atlain the same degree of cleanliness
ou the jrregular and in-between surfaces
as on those accessible (Lo cleansing) swr-
faces which resish decay.

Dr. MeCollum referred to hypoplastic
teeth. Obviously, only teath wilh normal
enanel protection are under discussion.

Dr. Price’s beliel that (he saliva is ihe
protecting agent supports the theory of
external as against the internal influ-
ence, and brings ug to a consideration of
environment and the possible cleansing
nifluence of mouth sceretions.

Dr. William. The afirmative ander-
ook to defend the propesition that a
clean tooth does pol decay. They de-
tended it bere in the Pennsylvania Hotel,
New York City. The negative attempted
lo refute our contention and where did
they go? They weut thousands of miles
away {rom the United Slates of America
in an effort to chow that the alfivmative
did not prove its case.

There are 125,000,000 people in the
[Tnited Stales. every one of whom Is in-
terested 10 the sabject of this debate.

Dr. Price made the statement that
mmunity and susceptibility can be con-
trolled af will. 1s that quoting you cor-
vectly, Dr. Price? Now, that 1s optinusm
of the bighest order. and I am very
happy 1o pote this optinusm. I want fo
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remiod Dr. Price. however, that such op-
timism carries with ii grave respousibi)-
ity. We are all agreed ou one thing; that
is. that the most prevalent disease of man
15 dental caries. When a member of our
profession nndertakes {o make the sweep-
ing statement that immunity and sus-
ceptibilily can be controlled at will, he
has something to answer [or, he and his
profession lave something to answer for
to the American people, 90 per cent of
whom are afflicted with this disease. Why
have pot the dietifiang in all these vears
dischnrgod their obligation to the Amer
ican peaple through their specific method
of ereabing immunity? Why bave they
left it to us to deal with the problem
which diet might have prevented?

The diefitians have ¢reated a condi-
tion with which we must deal, and we
have atiempted to discharge the ohlign-
tion which thus fell to us. We have done
this for many years, and we have shown
results. Wherever a program of mouth
hygiene hias been systemalically insti-
tuted, a decreaze in the incidence of den-
lal caries has heen achieved. What does
ilits prove? It proves that proper cleans-
ing of looth surfaces prevents the decay
of those tooth surfaces. Which, in turn,
proves what? It proves once aguin that
a clean footh does not deeay.




