.’ PATHOLOGY OF DENTAL OARIES,

R N N S R R A A N T I Y

. by

Nl

William Wallace, M.A., M.B., C.M., L.D.S.,
Lecturer and Examiner in Denté&~&natomy'and4

Physiology. Glasgow Dental School.

.

February, 2nd. 1914.




ProQuest Number: 27555596

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction isdependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

uest

ProQuest 27555596

Published by ProQuest LLO (2019). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code
Microform Edition © ProQuest LLO.

ProQuest LLO.

789 East Eisenhower Parkway
P.Q. Box 1346

Ann Arbor, MI 48106- 1346



INTRODUCTION.

Whether in a practical way the hyzgiene or the teeth is best secured

by normal mastication and non-inierserence as is the opinion of some,
or by interierence with powders,brush,sopps #sé antiseptics and
otherwise,as is the opinion or others,thec teeth form a branch of
knowledge or very wide interest and oi the utmost importance. Besides
their usc in alimentaticn and their beauty as a feature of the human
face,and their having a part to plavy in the production of voice and
speech,which constitute their immedimte human interest,they are
invaluable and essential counters for the discussion of many ahstract
and far reaching biological problems,and their scientific study even
Ieads to certain maxims in conduct and taste. To whatever extent these
matters might otherwise interest ué;they will be here dealt with only
to the extent necessary to from a proper conception or the importance
and advantage oif having a true knowledze or that désease of the teeth
called dental caries,a proper analysis and interpretation of which has
hitherte not been rade.

Dental caries, or roib oi’ uhe Leethlls the comrwnoest of all

diseases,and ir estimated as a ractor in human economy,lorms at the
present time,by lar the mosi 1mportant theme in pathologzy. 1t is the

disease the best suited to rorm an introduction to the study of

i

medecine and pathology in generai,and should be held as fomming the

most excellent and convenient tpye on which the methods of investization

in pathologzy may be bascdm In the near Iuture,the study of dental caries

should be an essential part oi cvery child, education o
o . B




INTRODUCTICN.

And instead of being tauzht tooth-brush drill,it should he tauzht

how dental caries may be prevented by the exe:cise of norial
mastication. Instead oi being nezlected as it is at present,by the

general practitioner as well as by every one else,he, like the child
ol' the ruture,should have an exact knowledge of the phenomena of its
ineidence,and of how it may be prevented.

Being in the mouth and originating on the surface of the besesh,

the disease staris and progresses in a situation where it is comparatively
easy ol observation,as easy at any rate,as any other disease. Among |

civilised races,it is practically universally present,and it is as

prevalent among the rich as among the poor. It may be studied in school |
rather th:n in hospital, Instead ol its diagnosis being difricult,as is %

the case in many other diseases,not only are most or its clinical
|
reatures and microspical phenomena easily rendered perfectly ramiliar, |
but when occurring in the ironi teeth,it is usually so painfully obvious, |
that even a child can recognise it{ witiout any doubt. I hope thai a
. o e (icsdeyeaee
perusal of the dcflnltlonSandAacco tAthat I shall give will show, that
a child might as easily undersiand the nature or cause of its incidence,a
even although this has not hitherto been done,as recognise the discase

itsell.

The reason ol 1ils great prevalence is at present obscure,and is

_ o o ihn/MJVGaé7
still debated:- 1its prevention has ba.iled every sedensific eifort yet ,
!

directed against it. By the solution ol these problems this discase will
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become an item ol science,and .only thenlcan its nature he taught in a
scientiric manner,and rational methods adopted for its prevention. My
opinions in regard to dental caries are the results of my own
observations which have led me to make an account of them quite

dirrerent from anything that has ever been recorded.

Ty




COMPARATIVE ANATOMY,

The teeth and dental apparatus oi the mammals including man,are often
said to have a higher organic nature than those of fishes,amphibians and
reptiles,but anatomisis,human and comparative,however conscious or this
generalisation,have been very unsuccessiul in giving this idea a
5444Lm<tz

rortunate,not to say a derinite,expression. Whether higher or not,theA
teeth or mammals have & more delinite individuality or form a more
independent organic unity,whether;the teeth are taken individually or as
a dental apparatus,than,theﬁlower groups. Thqmlower groups, however,
frequently mimic or simulate the mammalian dentitions and fore-shadow them
R dvines satlune cd yaio 1
inh@ most renakkable way,showing,as it were,the latent possibilities of
a higher &reup form and mode oi liie in these lowly types.

The more deciinite individuality ol the mammalianAteeth is shown
in the combination and variety of certain certain dirrcrence3$yhichlor

éourse,may not all be simultaneously present,by which they are
distipguishable irom the lower groups. They differ broadly from one
another as has been shown by comparative odontologists in their form,
Structure,attachmentko and distribution on thé&r skeletal supports at the
entrance ol the alimentary canal,in their mode of succession and duration
in plac®,in the complexity oi their parts and conscquently also in
GiEeoront=asad an incrcased diversity ol lunciions.

Or the lower groups ol veriebraies it is the reptiles that
show the greatest airinity vo the mammals and thus the evolution of the

mamnmalian molar tooth .rom the conical repiilian tooth @s of importance,
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and has been svtudied especially by American Odontologists. _

In the peptiles,ihe teeth ol the upger and lower jaws tvpically
indicase—~ interdigitaie with one anothern; in mammals they e;gage and arsu
articulate with one another. In the iormer,the teeth impinze on the gums
opposite and is there be outstanding leeth,there may be notches or even
holes,perrorating the opposite jaw,ro: their reception. There is no
alveolar process as in mammals. The tecth of the repfiles are calchlatedy
merely to wound,entangle and incapacitate their prey and are prehensile or
offensive in rfunction. In vhe mammal,many additional uses exist,bui the

principle distingulshing #easukes luncltion i8 mastication to which ond a

certain portion ol thc vooth,mamely the masticatory area,is specially
constructed ror, and devoted To,and for the efiicient use offi which the re®
rest of tThe structure or the tooth is bubscrvient and ror which inds2ecd the
whole masiicatory apparatus 1is nodiiied and dezigned.

b wvolied gud degigmed

The manner in whici this masticatory are%fwhether of the
individual tooth or or the teeilh as a masticatory apparatus,is perhaps the
chief problem in dental compazatlve anavonyy Cend Aﬁl/ﬁﬂuu,q{AZléczkux.Aﬂ
;4m¢u&¢alca v oy e dewee q; oA~ carrees.

In rezard to the teeih individually,the manner in which the
mammalian molar tooth is evolved irom the reptilian cone is expressed in
the trituberculay theory os the evoluiion of thc teethy Apart rrom
whatever other uses or merits it may have,it is convenient ior elucidating
my contention that the mammalian cooth is primarily divisible into a

.

masticatory and a non-masiicatory pobtion,and that thisz is the true
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DENTAL ANATOCMY.
Subeivcrin of Ch T oudt the
primary anatomicalﬂ;haracuer uhacﬁdistinguishes thed mammalian from the
tecth of se reptiles and these ol the lower zroups.
The iirst step in ihe change from the reptilian to the

wolor

mammalianAtooth is by the addition of a cone on each side of the tooth
longtitudinally,in 2 line with the alvoelar ridge,forming what is called
the triconodont tooth. The triconodont Iorm ol the tooth would increasc
the use ol the tooth and would tend to protect the gum from abrasioh due
to the chopping action ot the jaws. If the teeth were sufiiciently close,b
|

they would in part a¢ least,antagonise instead oi interdigitate,which
would rurther enhance their eiriciency. As these teeth present two roots
set in a line with the alveolar ridge,thcir stability would also thereby
be greatly increased.

The next step,is the displacement transversly to the alvcolar

)outwards in the upper and inwvards,in the lowe:
jaw. This arrancement oi the. cusps oi the molar teeth wouldd obviously
make them still more erricientm Instead of heing spaced and
interdigitating'if they became close so as to touch one another and
occlude with those opposite,they would vaQire additionz) advantaces.
These changes appear to have taken place in the evolution of the early
mammalian teeth,and in the majority of the ditferent groups of these
animals.

The special types of crowns that characterise the different

exigsting grpups of animals,were subsequently super-induced aén this
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titoectan

tricemocdor®t pattern which,indeed,is still widely represented among
exigsting mammalian tecth.
To the patlerns of the crowns oo the dirrerent groups,distinctie
namco have been applied, showing that the anatomical importance orf the mes=
ezewn 01 the tooth has dlIedOYAImyllCltlv recognised.

But it is not only to the individual teeth that the importance
of the distinction into a mesticatory and a non-masticatory area refers,bs
Je-=oo itvis also to their arrancement taken as a whole,so that the
masticatory area Iiorms a suriacc or platlform raised trom the gums on which
nastication takes place. As the Iront teeth retain the prehensile
rfunctions,they become modilied to suil the rest of the dentition, and the
the spccial mode or life ol the animal o which they belonz. Hence artses
the heterodont mammalian dentitvion,and these animals have been named in

Ly ows, bty oo, Ludeed it cwows ¥,
accordance with the chies charactieristics oi their The teccth in b

-

-~

the human dentition éreAhcterodontwéhat is, they are not .alike,but consist
of incisor,canine,bicuspid and molak tccih,merging into one another in swb
such a way,that they rorm a continuous contiguous series:- one kind of
tooth merges zradually into the succeeding tooth without aﬁy'brcak- there
being neither any outstanding tooth nor space betwecn any teeth or
diastima,as it is called. No other existing animal has a continuous and
contiguous series ol heterodont teeth. Owen called such a heterodont
dentition "homalodont“. Ai one time he considered homalodontism a human

characteristic. When it was discovered that certain extinct forms ot
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animals had a‘homalodont dentition,that is to say,a continuous an
contiguous series ol teeth like man,without gap or outstanding member,
he recognised that the signiiicance of homalodontism as a huran
characteristic had not the same bearing or importance thet he had
attributed to it. However,ithat may be,iv is probably true that some
such animal wa: the progenitor oi many genera of the mammals that

e

came into existence shortly aiter the appearance of,mammalia on the

p
earth. They had forty iour tecth, the dentition being represented by
the Lornula'-u— . ﬁ m‘-—'”"=%% or in the parental marsupalian

dental equivalent,in which there probably were some additional upper
incisor terth and the premolars and molars were represented by the .
or shalley Aafurre Mo fcfimn g

formula:-ﬂ% . %} These animals existed at the beglnningAPf the last great
geological period,i.e. the &cene or tertiary period. &t any rate about
the beginning or this period a mammal with rorty roue tecth,apparently
made its sudden appearance on ihe earth.and soon came to have an
extraordinarfgy wide geographical range and dominance.

A vertebrate animal having a heterodont dentition,would have
a great advantage over 1its Mear conzeners,the then dominent reptiles,
in which the teeth were homodont or nearly homodont or all very much

alike. It could in the Ir'irst instance,select and then divide its rood wi

with greater precision and ease with the front cutting,paring or

tearing (incisor) teeth,and then the food would bhe gradually comminuted

as 1t was transierred towards the back of the mouth belore being
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swallowed. The tax upon the stomach and intestines in dizesting food in an
unprepared condition would be taken orl these orzans and put on the tecth;
the other or:ans ol the animal would share in the economy thus secured and
for this group of anirals the prospect of a wider range on the terrestial
globe.would be opened up. The value ol the proper preparation of food

was thus early demonstrated at this ancient age in thé world's history,
and the ufility of the art or cookery rore-shadowed. Indecd we will see
later on that the anaﬂomy 6L che human tecth is the determinant of the
proper consistency ol our iood and that cookery is the art of preparing
food in such a manner that its consistencyAsuite the morpholory oi the
teceth of man.

A1l the other distinguishing reatures of the mammalian tooth
are subsisiary to and have come into existence to secure the lorm and
function that attach themselves to the masticatory area,which is the
eifective feature oi .the tooth,and ror which the tooth exists.

Thiz interpretation o. the evolution oi the mammalian tooth irom
the reptilian tooth was long subsequent to the time of Hunter,who had
accepted the then and still existing anatomigal division of the tooth,lﬁvﬁ
carefully,however avoided,probably having teeth of ® persistent zrowih

{3
in view,callinz the neck a simucture,and described it thus:- € Fach Beeshi
, /
Tooth is divided into two parts,viz.,iirst,the body,or that part ol it
which is thickest,and stands bare beyond the Alveoli and Gums; Secondly

the rang o: root,which is lodged within the @um and Alveolar process: and

+ PRV | r - . . - . . .
the boundary between these two parts,which is grasped by the cdge of the

,
»
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ﬁg?ﬁ called the neck ol the Tooth.™ Hunter was prone to philosophic
analysis,and iI a better division of che parts ol the mammalian tooth
had occurred to him,he ce}tainly would have stated it. In the very next
paragraph he ror the rirst time divides the Grinders into Bicuspids and
Molars.

Owen, as Iond ol analysis as Hunter,merely varies the customary
division of the tooth,but with a suggestive commentary,thus:- "The ordinay
tecth or the Mammalia havs so much more del'inite and complex a form,than
those or Fishes and Reptiles,ihat three parts are usually recognised,viz:-—

L «"
the fang,the neck,and the crown,and adds,6 thosc tecth which grow
wiinteryruptedly have not their exposed parts se.arated by a neck Irom their
implanted part,and this zgenerally maintamms to its extreme¥y thc =ane
shape and size as the exposed Crown." And he further adds,"It is peculiar
to the class of Mamnrnalia to have teeth implanted in socketls by two or nore
fengs;but this can only happen to teeth of limited growth and zenerally
characterises the molars and premolars." But—tho—rmestior—whether aratoné
@natomists have railed to properly describe the mammalian tooth,so that it
can be distinguished irom the Meptilian,Owen does not substantiate the
prelude of his derinition,viz., that #ammaliag have a much more definite
and complex a form,chan those or risﬁes and Aeptiles. The tooth of the
labyrinodant is as derinite and complex as any mammal,yet it would not bem

migtaken for a mammalian tooth.

The truth of the matter is,that the crucial and most irportant
distinction between Mammalian and the lower vertebrates has becn overlookd
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or rather not embodied in words and that is,that the tooth presenis a

masticatory a-& &rea raised from the gum and to which end the mammalian

modirications of the tcoth have come into existence.The roldings in the

strucrure of all complex tecth ol the conical lower vertebrad tyne is

arranged radially,no complex beedtk mammalian tooth is so arranged. The

foldinss in mammalian tecth
additional papiliiorm rfolds
way the exposed portion,the
and a non-masiicatory area.

to and how it throws light

are all arranzed vertically. They start with

iirse in a line and then as a trigon. In this

body or crown,always presents a masticatory

s \

This principle will be further rully referred

on the pathology ol dental caries.
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INTRODUCTION.

iether in a practical way the hygiene or the teeth is best secured b
nonXinterlerence,as is th opirnion of some;or by interierence with Mrush,
Soapsyantiseptics and otherwise,as is the opinion of others, tie teeth
form a dubject of very wide interest and of the utmost impoftance. Besides
their use W alimentation,their beauty as a [eature of e human face,
thedr implica¥Xion in the ptoducticn ol vfoice and spelch,which constitute
their immediate Nauman inperest,they are invaluable/and essentgial counters
for the discussion\o: many absiract biolosgicalAroblems. Their scientiiic
study leads to certaily maxims in conduct and taste. These matters will
interest us,and be deald with only to thf extent necessary to form a
proper conception ol the iwgportance ; d advantahe ol having a true
knowledge of that disease or\the A-Gth called dental caries,a proper analy
analysis and interpretation or -'1CZ&§3therto k#tg not becn made.

Dental caries or rpi ol die teeth,is the comrmonest of all
diseases,and ir estimgteflas a ilacior\in human economy,forms at the presh
present time,by tar ihg most imporiani theme in patholozy. As a discase

it is the one best guicved to rorm an introduction to the study or

mcdecine and paifiolocy in generalyand torms the most excellent and

convenient typbe-on whicih the methods of investira

—

ion in pathology may be
bascd. In ‘ho’ﬂear ruture,the study ol dental caries Should be an essentiaf
part of every child's education. And instead oi being tadght tooth-brush
drijl, it should be taught how dental caries ma: be prevented“ v the

e

ercise o. normal mastication. Instead oi being neglected as it
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present, by the jeneral praciiticner as well as by cvery one else, he,

the c¢hild oi the suture,should have an exact knowled:e//di the

phenome or 1its incidence and progress,and ol how it may/be prevented.

ing in che mouth and origina.ing on the syfrace ol the teeth,

the disease styrts and progresses in a situation wHére it is comparativels

easy ol observatidp. Anong civilised races,itfis practically universelly

present,and it is as grevalent amonz the rifh as amonr the poor. It

may be studued in schoolNrather ithan i Ahospital. Instead or its

diaznosis being diisiculi,as\ls thg/case in arny other diseascs,not only

are mosi ol its clinical ieatuyls and microspical phenomena perfectly
familiar,but when occurring the Xron teeth,it is even painlully

obvious,so that even a cpild can easily recognise it. I hope I nmay be

able Lo show that a ¢ghild might &m casils

v

understsdnd % the nature aré

or cause oI 1iis3
. “w M-/u.:uul'rém & Md.'::" =
analysed. IRe reason 0ol 1ls great prevalencgqh&s balfled cvery

N

scientif'i 9ffort vet directled against 1it. By the solution oi these

probigns this disease will become an item oI science,and™Qnly then can
itz nature be taught in a scieniific manner, and its preventid

‘ationally accomplished.

.
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DEFINITION OF DENTAL CARIES,

While all parts of the enamel or exposed suriace of the tooth are in
‘&% ((,L(o{ :
themseclves ,vulnerable to one another,dental caries begins where a

A
nmicrobic inrection takes place at a spot or spots on the enamel,the
location of which is readily,nay absolutely definable. The points of
incidence or iniection are determined by the form or morphology of the
tooth in relation to The exciting cause ol caries, that is,either to the
internitience or abnormal variation ol the cnergy expended on the rood
in mastication,irom greaver to less energy,which is germain to the
function ol the tecth themselves,or ol any intermittence or similar
2»&u&¢74a15léf4144
variation in any adventuitious rorcgﬁhabitually brought to play upcn the
teeth. These iorces lay bare the enamel at these definite points,and the
acid-bearing cario—-genic micro-organism,whic> is probably habitually
present in all mouths,is brought into direct contact with the enamel,and
in virtue ol the intermiitlence o:r abnormal lessening of the rorces ahove
4 » ot thzae frovats
referred to, the micro-organism 1s allowed to remaingn the surrace of the
tooth undisturbed Ior a suiiiclent tvime to zerminate,to dissolve and
feed upon the organic salis oi the toouh,and becoming ensconced in the
enamel,and thus iniecting the tooth,to give rise ta the primary eavity
of dental caries. Thus,one microbe may,probably frequently does,

become the progenitor oi a colony that leads to the rormation or a

carious cavity. This is why the initial lesion may be and usually is

b
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Conrined to a very small point,and a little hole is formed which will
at first admit ol only the point oI the finesi probe,which is then said
to bite. A sensation lamiliar to every dentist and of which no proper
explanation is extant,but which now will be accounted for.

It is only at poinis on the enamel where these conditions are
satisfied that carious cavitlies cver occur,and when these conditions are
satisfied,caries sooner or pater does occur. Caries therefore originates
on what to all intents and purposes;may be called a clean spoi on the
enamel ,and when caries 1is relerred to as due to the kind of food eaten,it

is therefore its physical cualities,not its chemical qualities that are

atl raulte.
There are iwo predisposing causes oi dental carles ( GfeCt i
23E pain im

the physical gqualities oi Lhe lood aliecting maotlﬁatlon and (
or m

the dental apparatug&arlecting mastication. The prevalence of caries is
chiefly due to the existence oi thcse two predisposing causes,which,when
the; are absent,the teetl are Iiree Irom caries,or as it is called,though
improperly,immune. The incidence ol caries is a problem in dynamics. The
The progsress of the disease becomes a bio~chemical problem only after the
infection has taken place,and 1s concerned with the disentesration of the
salts of the too’ch,Cfi/wuv‘y/l'"’k4 ﬂ?““‘7’%7 a “%*lﬁfié’”4tda&¢”2@‘

Dental caries does not eriginate as is usually taught, whcrc fpod
or debris lodges or tends uvo lodze,nor is it due to the lodgeabllluyézzé
the iood sturrsi%hemselves. It is not due to any abnormal state of the

saliva or rluids or the mouth,as many teach. Nor is it due to a
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combination of thecse conditions. IT is not dae to acids set free by
fermentation ol carbo-hydrates in the mouth,or to acids secreted b&

and set free in the neighbourhood of the enamel by acid forming miecrebes
micro-organisms. Certain Iluids or menstirua may either favour or
retard the incidence ol caries,or may even arrest caries. Iron salts

may,rizhtly or wrongly,have the reputation oi ravouring caries,but thege

Salls OF Orarg ottae aedo

rdo not”excite caries,lor 1ii they did,§heir action would be more general
and would not be so coniined and partial as tihe diréct attack of the
cario@genic micro-organism makes ite Previous theories have all failed-
to explain why the incidence or dental caries is,io begin with,confined
to such a minute and dcrinite a space as it is.

After inrection has taken place,dental caries is a silowly
progressive bio-chemical or bio-molecular disentegration oi the
Calcium-phosphates oi the tooih,beginning on the exposed surface of the
enamel,which the acid-bearing micro-organism attacks Irom without,and

which it dissolves and leeds upon,and peretrating ihe enamel ix=m fThe
ZW,,&Z@M M/[»«Qa/n%tmd
imw manner, it then attacks the dentine in a characteristic way,

R
which has been repeatedly elaborately described,and unless stopped by
surgical interrference or by natural arrest,invades and destroys the
whole of the hard tissuefof the tooth.
The efficient cause off dental caries is thus a specific

calceo-phosphatophile or calceo-phosphate-loving ,acid-bearing micro-

organism,and is theresore a speciric,pasasitic,infectious disease. The
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Surrace of the microbe 1s perncated by an acid,by means of which it
becomes parasitic on the salis ol the tooth which it itselr dissolves and
assimilates, just as osteoclasis dissolve an& assimilate the salts of bone.
It is the salis not the organic matter of the tooth that attract the
microbes. It is a specific disease,Ior ir there are more than one species
of micro-organism habitually preseht,the others are symbiotic,and are mot
co—elTicient ractors in the solution of the salts of the tooth. All the p

ceeehdd

Phenomena of dental caries militates against the presentﬁdoctrine that

there are more than one cario-genic micro-organism,tonevvm;d w. e ﬁhﬂ&ﬂu-
CLASSIFICATION OF DENTAL CARIES.

An analysis of the intermitiing or abnormally varying iorces - the
exciting causes - renders dental caries divisible into four defiritive,
almost perfectly mutually exclusive groups. The situations or the points
on the surface ol the tooth at which these various forces manifest the
result of their action are also difierent;- and so different,that these
four groups are also in respect or their sites on the enamel,easily
distinguishable by simple observation.

The rour groups oi carious cavities are:-
(1) Cavities due to mal-mastication,that is,to a variation from more to
less expenditure or energy in mastication,which for brevity may be called
masticatory eavities. Mal-mastication exposes to infection,and gives rise

) - a
to cavities at certain poinis between the teeth,(&) interstitial cavities,
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and to cavities at certain points in pits and Iissures within the
masticatory area of the teeth ; (b) pit and fissure cavities. All
interstitial and all pit and rissure cavities,and none else, are
masticatory gavities. These form the zreat majority of ali dental

ol dedisbs ane aqued abod- cfie Sduekons of oo tavd<cs.
cavitiegst?hey never occur excepl by the Variation in mastication
just derined,and they never occur outwith the normal masticatory area.
They are conf'ined to certain points or nodes on the margin of the
masticatory area ol the Tooth,to be immediately defined. Mastication

determines absolutely the incidence of these two bub-classes of cavities,
that is,cavities in the masticatory sphere. As the morphological and
dynamical conditions that give rise to interstitial and pit and fissure
cavities,are very similar,these wwo sub-groups occur with about equal
Frequency;- that is,a cavity is as likely to occur in a pit or fissure as\
it 1s likely to occur incerstitially belween two teeth. Interstitial
cavities never occur when tecth become spaced,and pit and fissure cavities

N

never occur when the antagonistic tooth is lost,nor is the interstitial
Radbicatory node liable Lo ilniection il che ornpositcimpacting tooth is log
lost. An isolated tooth which has lost its antagonists never becomes the
subject ol masticatory caries and will not decay ir left alone,but appears
to elongate from want ol an antagonist.

(2) -Cavities due to mal-brushing or mal-clensing of the teeth.

These cavities rfor brevity, may be called bmushers cavities. They
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are cau.sed by the brush recmoving the mucoid tilm rrom certain areas of
the enamel in the non-masticatory area over which the ef3khtooth brush
habitually passes,and leaving them bare and exposed to infection. If the
brushing is intermitted Ior a suriicient time for the dario-genic microbe

to settle and germinate,caries o:curs or tends to occur. If brushing is

suiTicient to completely disturb and remove the mucoid film which covers

(5
the tooth on the non-masticatory area,andﬂpot persisted in regularly

encugh,then caries may supervene. The position or these cavities is to
some extent,more or less,influenced by mastication. On that account they
e
are usually situatednnear to the gum margin on the labial or buccal
aspect of the teeth,as that is the side or the tooth to which the tooth
g
brush is usual yhapplied. Ir a curved line be drawn on the labio-buccal
aspect of the tooth Irom one interstitial point of contact or masticatory
node to the next,iestoon iashion,sub-parallel to and a little way from
the gum margin,a line is‘described in which,or in the vicinity of which,
' cavities caused by the tooth brush originate. It is jus$ about the
middle oi the restoon and where ihe tooth is prominent,that caries of
this type tends rirst to make its appearance. The shape of these cavitis
is typically semilunar. The lower Irontteeth,the teeth otherwise freest
from caries,frequently exhibit brushers cavities,and notably the lower
canines,otherwise the teeth the Ireest #£rem or all from caries,perhaps
most frequently exhibit brushers cavities. Thus it happens that all

labio-buccal cavities or gingival cavities are due to brushing.




ELASSIFICATION OF DENTAL CAPRIES,

Consequently,when one or more oi tho¥cavities are present ,one can always
predict with certainty,that the patient has ior some considerable time

used the brush,albeit irregularly,tc the tecth. Even when I have found

M‘a‘j a.p[«uf ,’l;"”

buccal cavities on tthWisdom teeth,ehquiry has always proved that they kd
had been the subject ol brushing. Brushing neither prevents or causes
caries. Brushing does no good to the teeth in preventing decay. It only
improves the appearance or the teeth. Should brushing be persisted in ,
it should be conrined to the tecth that are visible. The I'ingers and
tooth picks are equally esiicieni,and in some respects are more 80,in
respect ol improving the appearance oi the teeth %éu%he tooth brush,and
are free Ifrom the dangers ol the cooth brush. The improverent in the
appearance ol the teeth zot by by the tooth brush,is got not only at the
risk of causing brushers cavities,but also at the risk of both dental
erosion,should a gritty powder be used,and at the risk of microbic
intfection of the gum,either by auto-iniection or otherwise. Brushing is
the most frequent cause oif peridental infections and perhaps the exclusive
cause ol infective pyorrhoea,which disease,next to masticatory caries, has
puzzled dentists most.

1t is true that while brushing has properly been absolutely
condemned by a very Iew dentists,and has by other;,ﬂnder certain
circunstances been held to cause carious cavities%;as been condemned
accidentally or inadvertantly,oyv the rationale of brushers cavities/in

both cases,as explained by them,has been ill conceived and erroneously
stated or defined.

(8) Cavities due to.the usc-and reiention oi de

"
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apparatus in the mouth. When these occur,they are observable where such

apparatéis come into contact with the teecth,especially where catches and

clasps are situated. By their Iriction,the enamel is laid bare and

the microbe,gaining direc¢ concact with the enamel,and being

undisturbes for a sufiicient time,iorms a nidus of decay. This group of

WUl Carts

cavities has also by some authors been a53001ate%fbut in an erroneous
aclo " e .

manner,wi#h its proper exciiing cause. The defective manner in which

dental apparatus are habitually made,especially by the cxponents of

modern thought,is itself an elegant proof of the prevalent ignorance of tk

the origin of caries irom this source. These cavities frequently

simulate brushing cavities,but by inspection they can usually be

readily distinguished Irom one another.

(4) Caviiies due to any other Iorce or combination of rorces
ralling on points of the tecth other .han those above enumerated,that
might lay bars the enamel and airord the microbe,aiter being brought

Ny

into direct contact with theAtee ysurficient time to zerminate and

Iorm a colony on the enamel,and thus a carious cavity. As these conditiom

are a:f:smnﬁ;*%are,this class ol cavity is also eewese—mwdimsIv rare.

MASTICATORY AND NON-MASTICATORY AREAS.

The mechanism oI the incidence of the zroup of cavities due to maiE

mal-mastication,the commonesi variety- the intimate nature of which,

]
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MASTICATORY AND NON-MASTICATORY ARTAS. 7
hitherto,has been the most obscure,by assuming and postulating the
rollowing ahatomical and physiological characteristics,hitherto
overlooked and undescribed,but common to all hetercdont mammalian
teeth,mayAthe more readily bW unders?ood. Generally speaking,the
exposcd portion of such teeth dirters from the exposed portion of

Lionni o d ovet o
thqﬂconical tooth

o' the lower groups oi vertebrates,in that the so called cwown of the
heterodont mammalian »eebk Loolh is divisible into a masticatory znd
a non-masticatory area,whereas the conical shaped tooth is not so
divisible. The evolution oI the heferodont mammalian tooth irom the
lower vertrbrate tooth- the reptilian tooth- as well as the
comparative anatomy of these teeth,shows that this is a well founded
and correct description of the higher mammalian tooth. The
nasticatory area which co:riesponds ioughly to what is sometimes called
the articular or occlusal suriace in surgical dentistry,is that portion
ol th@ crown raised some distance irom the gums upon which the rforces
oI mastication are expended in breaking up solid food,before swallowing.
fhe'mastiactory area is thus exposed to insessiomn the iriction or the
ofhoomg
food and the impacts ol theﬁtee h upon themselves,oi—the—uppor—and
domor—javwa. The non—masticétory'area is that portion of the tooth
bwiween the raised or masticatory area and the gum margin,by the

intervention of which,between the masticatory area and the gums,the

softer gums are thus eilectively protected from the brunt of the forces
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of mastication. The masticatory area of the bicuspid or molar teeth

normally have pits and iissures,and ii these .are of such a depth that
the deeper moiety is not disturbed by mastication,then small additional
inzular non-masticatory areasexist on those teeth.

Because of the movements ol the jaws and the forces brought
to play on the teeth while eating,the masticatory and non-masticatory
areas ar'e obviously exposed to two quipe difrerent sets of conditions.
The one aredis disturbed at rezular intervals by mastication,by food
coming constantly in contaci with it which prevents the micro-organisn
of decay from lodzing on the exposed enamel; the other area being
relatively undisturbed,becomes coated by a persistent mucoid film
which the.cario-genic microbe does not or cannot penetrate. Both arcas

mafun
are thusAkept iree [rom caries,but obviously from quite different
causes.

These anatomical and physiological features of the heterodont
mammalian teeth have never hitherto been scientifically considered and
described. They may have had a certain implicit,but never an explicit
recognition. But the distinction or a masticatory and a non-masticatory
area in the crown oi the tooth,has a pdthological signiiicance also,

the mucdimec g -
apart iron whichﬂthis disease o1 t{he teeth cannot be readily understood.
In jact it was the diiriculuty in making the inciting cause or dental

caries easily understood that lead to the discovery that the accepted

anatomical description of the mammalian heterodont tooth was defective.

25
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MASTICATORY AND NON-MASTICATORY AREAS.nd nodes giey

Masticatedy caries always occurs at certain points in the line

that demarcates the masticatooy and the nbn-maéticatory area. That may

be a curious and astounding statement,but it is a #as§ true. These pointJ
are either between the teeth wheire contiguous teeth touch one another,

and lorm what may be callied a masticatorv node,as that is where the line

or demarcation between these a:eas in one (Looth meets the Line i
corresgonding line in apother contiguous tooth,or in the case ol pits ‘
or fissures,il these be deep enough on the line between the two areas
where the rissure emerges Irom the non-rasticatory island area,forming
pit and rissure masticatory nodes. Whenrn masticatory caries occurs,it
always and only occurs at these masticatory nodes,because it is at
these nodes or points where,when there is a variation in the forces of
mastication, the variation is most marked. When the variation in
mastication is Irom the expenditure of #xem more to less energy)at these
nodes,small areas that were in the masticatory area,and bltugiby
leturbed cease to be in the masticatory area and become undisturbed
S/,,;L(,OZ WW"WJLO C/Z\%/‘, mm/ma/r/cea,/' 4.4.4&
At these points and at these times,the enamel becomes liable to the
direct contact of the cario-genic microbe where it may zerminate and

infect the enamel. This pathological phenomenon seems never to have

been thought of before,but it is quite sell evident whemever it is

properly understood.

In regard to intersviviel cavilies,p@rtions of the surraces of




£J

o

MASTICATORY AND NON-MASTICATORY AREASANQ nodes

of the teeth converge to the poinis where the contiguous teeth touch
or kneckle against one another ,which are obviously also intersected by
the line between the masticatory and non-masticatory area.— That is to
the masticatory node above relerred to. So it happens,that food,in
eating,instead ol simply shearing oIl the masticatory area,as it doeé
elsewhere,;ﬁends to be wedged or impacted towards these nodes,where it
becomes diverted towards the tongue or lips and checks. This wedging
s
or impacting of the rood interstitvially,is intensiried andAsubsequent
divertion facilitated rather than othervwise by the fact that a cusp of
the teeth oi the opposing Jjaw normally ariiculates into the valley
formed by the converging planes in question. The rorces of mastication
are thus concentrated where the teeth knuckle azainst one another,that
is,at the points of coniaci or masticatory nodes. My contention is,
that a small area just slightly towards the direction of the masticatory
forces,becomed undisturbed by thesc rorces it they are lessened,and the
small area is thererfore transierred rrom the masticatory to the non-
masticatory area,and an opportuniyy is given to the cario-genic
micro-orzanism (o come into contact wich the enamel and germinate.
Again in regard 1o pit and rissure cavities,in the masticatory
area oi the teeth,a similar set ol conditions exist. Certain surfaces
converge towards the pit or rissure and the rood tends to be impacted
into the valleys th us itormed. Cusps on the teeth of the opposite jaw

also normally articulate into these pits or fissures. Food likowise

OVY1lDT one. TL.eoher arAd DM,,,,A. __j
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MASTICATORY AND NON-MASTICATORY AREAS.

here also tends to become impacted and the forces of mastication
intensiiied. If the pit or fissure be shallow and is constantly
disturbed,there will be no masticatory node. But if the pit or I'issure bg

be as deep as or beyond the masticatory disturbed area,variadién from

more to less roice in ecating makes a part of the pit or fissure some-
times disturbed,at a masticatory node,and inrection may take place.

Hence it follows that 11 there is a fe¥ee imn-the-varialion e#-
in the rorce of mastication,the amount oi. variation will be grecatest
where the forces are most concentraved,and it will be there where rirst
an area that was once in the masticatory area,will cease to be in the
masticatroy area,and it is during this chanze at these points or
masticatory nodes that inrection takes place,and carious cavities are
arterwards fnamed.

GENERAL FEATURESOF MASTICATORY CARIES.
Although interstitial and crown and Iissure cavities are apparently
substantially dirrerent and have been considered so by many writers,it
is thus obvious that their pathology is fundamentally the sarme. The
interstitial contact ol contiguous teeth and the crown pits and fissures,
at any rtate in bicuspids and molars,are certainly normal morphological
features of the teeih. Thereiore this disease is notl due to deflects in the
teeth themﬁelves,but essentially to a deilect in the use to which they have
been put,that is,to an error in mastication. But even where there are

morphological delfects in the tecth,these defects do not tend to, or

CivrA vima +a oamad o PN T
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DEFINITION OF DENTAL CARIES.

morphological derects which act concomitantly with a variation in

e v 81T
mastication. :@here there is no caries,it is because there has been no
variation in mastication,or any variation there may have been,has been
within normal limits. When a child is frece [rom caries,it is so by

accideng&not by good guiding:- it is because in eating,any variation in
the force orf mastication has not exceeded the normal limitp. It is from
this cause,and this cause only,that &Y aee free rrom faries. As this

law has not hereto rore becn ithoughtu out,the freedom from caries of any
b WL e ees ‘%OZCULM urtne e~
e ———— e

<

c¢child has been brought about unwiitingly i@ the pareﬁtg‘although they
Unlils iy 44MLQquaﬂé auhs Srodod muy ﬂbleuutﬁwuajzz [ cud pucef ok
may have thought otherwis%f Even those who now assert that the

ﬂ?::Egutions thae they may have taken are the cause of their success,are
mistaken,ir they think they have acted by reason,for their action has
merely conformed by accident to a law that they werc unaware of,and they
have been only empirically right. They were no more cognisant of the
real reason of their apgarant success,than the children themselves were,
or as a wild animal 1s conscious why its young are free rrom. this
disease,which happil; ior <hes Lhey are tihemselves they alwars are.
Man,when he acts rightly,more rrequently ralls upon the right mode of
action instingtively or emplrlcally,thankhe acte rightlyxbec usc he has
revealed intelligently to himself a law oif nature. Except in that it has

been vaguely surmised,or in a wrong manner asserted,that dental caries

is in some way related to some error in the nature of rood and

masiication,there has becen no allusion to the proper cxcitiang cause

MITIO-0TalIsh 1S & PROSLNALE JOVINT ONe. TLoaher and D " <~J
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DEFINITION CF DENTAL CARITS.

of caries. The exact nature of the error in mastication has not beecn
corvectly defined. The crucial point is,to clearly describe the
antecedents that lead up to the incidence of dental caries and to
determine how,by having conurol oI these,the disease can be minimised

or prevented. \
IMMITDIATE PRED®SPOSING CAUSES.

o ¥erdations—in—thephysisal-—wunalities—ei—taad. Anything that will

bring about a chanje irom more tc less cnergetic mastication will

predispose to caries. There are two chie¥ causes which excite irregumlar
Voo biowa e Clcr %54744cxbe g olide y of U food.

mastication and which predispose to caries. (l) 3he phys 1va1 qualities of 1

the food ohould be in coniormiiy with the porp&ology of the teeth.Because
ﬁ»u: varded urmo e ﬁAﬂALCuB "

EﬁﬁJ perualn to him,civilised man is more liable to eat food thail is LW1~
MMQM bable & carits

Conrormable with the morpholog; ol the TeéTh)than uncivilised man and

domesticated and wild animalsfPie—tirst—cawse—ro—th=t Hc¢ has more food

at his disposal,and more control over 1its production and preparaticn,and
consequently more opporitunity oi ralling into errors in carrying out

' L L Ticee
these functions. In consequence oI this,he is morc liable to ’ndulvgmln
a change of rood from more consistence or rirmness or hardness, to foods

that are deficient in those properties. Hence a chanrce 1rom more to less

€nergetic mastication. This is usually the cause oi the rirst attack of

caries among tThe teeih,and the chicl cause at I'irst or least ol caries of

tz tenporg:y teeth. This 1is also why an illngss is often accompanied by
ala e a Mmiae £ JU ke to VLML ws 4Qa1’fk .ﬁg{//,.;hau

an onset or increase ol this dlSCwS%( ~imilarly,women,during pregnancy,

notoriously rastidiou versing on hppocohndrlaTconcernlng their feedlng,

resort to solt and sloppy ifood. 1t must be remembered that human rood,

if constantly so given,may be
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relatively soft and need litile mastication and yet cause no caries, ‘
as is proved by the ract that Irequently in adults we [ind perfect ‘
sets of teeth chat show very little wear flrom eating— the trident
appearance ol the newly 11rupbeu incisors peISLQL1ng and being still
"~ visible and the cusps in the molar region unwornﬂ Conversely,a %ery
few very much worn teceth uhemselvesﬂghowing carious cavities,ans I'ound
in other mouths where the rest have been lost primarily irom the erfect
showing thal tatug hand e Counar ford Oloco St frrejecd the econs
of carious 1n£ectlon. It 1s in varying the consistency of food,not
wudewds <17 o elomnn o o ‘
that it is merely sol't or hard,ln which the danger lies. Again during
the period in which the temporary teeth are functional,the medical
treatment of children's diseases is habitually accompanied with dircction
F ordering a change irom ordinary to sloppy [ood,as it this should
constitute part oi the cCreaiment o1 disepase at this or at any other \
time. Thorough mastication lightens the task ot digestion by the 4
insalivation ol rood,and is thereifore indicated in dizestive disorders. ‘
Even although the patient may be restiing in bed,this is no reason why ‘
mastication and insalivation chould be in abeyance,especially if the ‘
‘ nutrition of the body is one ol the objects aimed at. But if soft |

foods be exhibited there is always the danger of an inadvertent return ‘

to food co-ordlnate w1th che actual moryhOWO ¥y, of the tooth cun e heces ~

| i Aullps, BT e frotl ot o confesmc ik e apliliyy
e (TR Al h%‘) .Ehe second M, e et Ao ntes

ause oI a change Irom mote to less energy

expended in mastication,1s diseases oI the teeth themselves,and the
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peridental structures or any irritation or discomfort in the mouth that
interferes with mastipation. Tenderness or pain in a tooth causes
nastication to be performed by teeth rurthest away from it. This

renders those near the arfected tooth liable to attack. Then acain,

when an arfected tooth ceases from troubling,mastication becomes less
energecic on the ertswhile overiaxed teeth. This accounts for, and is
the real cause or asymmetrical decay,which other tTheories of caries have
failcd to explain. Pain in the mouth obviously may inrluénce location

ol mastication among the teeth,arnd is thus the ofly factor of dental

decay that can be imagined %0 make the Iorces that fall on the teeth
Aﬁ?ﬁ%&&lﬁ

—

actqsymmetrically. Pain or discomfort in the teeth and—imEme—mouth

4

although predispesins subsequent to the other ;redisposing causeszﬁn all
likelihood the predisposing cause of the grcatest mumber orf masticatory
dental cavities,and is the predisposing cause which has becn most
entirely overlooked. Hence,if The mouth is ireed of pain,gnd the lood
is maintained at a constant consistency,it will immediatecly beéome
hygienic. The first step thererlore,in dental treatment is to relieve
and get rid or pain,and so Iar as man's peridental anparatus is sens
concerned,luckily dental science is so equipped,that this can be done
wit” certainty. The second spep is to instruct the natient to have his
food cooked in such a manner that it will require the normal amoubt of
Mastication to break it up,and make it I'it io: swallowing,and if he is

in the habit or boliing his iood ,to consciously take time to chew it.
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SPECII'IC NATURE OF DENTAL CARIES.
If caries is due to a single organism,ihis doctrire is very dirierent fromJ
the presently accepted one that many orpganisms arc concerned in dental
decay. If there are more than one microbe, there should be a corresponding
nunber of kinds of capies. The whole phenomena of caries points to the
conclusion that it is a disease due (0 a single specics of microbe,
and is therelore a speciric disease. It only occurs wheré there is a

i Kocorw Eders ¢th£*—
direct clinical evidence that the enamelAhas been laid bare by some

dérinitive ferce which may intermit its action for a time sulftficient for
the microbe lighting on.the bare enamel to lodge and germinate. It is
extremely improbable thal several macrobes ol dilrerent species would

EKCafs fin, b Lo v
occupy the same habitat and be able to take advantagse of such,in such a

<
highly specialised structure as the tooth. There is no other microbic
diseasc where the mode of attaek is highly specialised,that is due to a
number oi specics ol orgenisms. When the microbe penetrates the cnanmel,
and reaches the dentinal tubes,it does so in a well defined manner.>The

micro-photozraphs of the microbes in the dentinal tubules do not warrant

the conclusion thatl there are a number ol specied concerncd. They are

short rods of varying length and oi about the diameter of the tubes which'_

they inrest; but the variation in iorm exhibited by these micro-organisms
is not outwith the amount oi variation that a single microbe might be
expccted to present. There is no conclusive evidence that there is more
than one species oi microbe,and the notionkwrerly exigts because scveral

micro-organisms in thimouih produce acidity-es-the-meuth-and evervthing
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that contributed to the acidity o: the mouth has been held to produce
caries. Whether true or nov, Miller determined that the acid seccreted
by the microbe was lactic acid, This I'inding has not been seriously
s e dadfeant v ¢ 3&&1’ ‘
questioned,andAha@ been generally accepted. In any case it is

unlikely a number os species ol compeiing organisms would#ecrete the

same acid.
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SPECIFIC ORGANISM.

Caries is at present habitually represented as being due ao acid
fermentation occasioned by any micro-organismthat by the decomposition of .
carbo-hydrates produces Iree acid in the mouth in the neighbourhood of

the teeth. From the precedind aiscourse however,it may readily have been
sathered,that the actual mode of attack has a delinite same-ness wherever
it occurs,and is due Lo one kind ol micro-organism acting at confined

foci and not to many kinds ol arganisms in lodgement areas. The phases

- that the &aduse—~ disease goes ithrough arter infection are in all cases

virtually the same,except when caries becomes arrcsted,but the areest of .
caries is always a manifestation that we should expect of a special
microbe,that by 1ts own nature,may under certain circumstances,die out,
or become auto-toxic. Arrest of caries is a proof as will be shown,that

mastieation 1in ithe vicinity o. che cavity has reached an activity
incompatible with the lile o the micro-organism. Therapeutically,arrest
of caries micht be induced by 1ntfoducing an anti@toxine into the cavity,
which indeed may bé shown to be true,but apart from sterilising a cavity,

after preparation ror 1illing,thas mode of causing arrest has not yet bcen
studied or advocaived,and conseguenily iy has noi been brought into vogue.

This method of arresting decay ouzht however,to be practiced,espccially

s S . - [2-7,V]

in the case of temporury teeth,where a tedious process of restoratexy

may be an inadequate compensation ror the strain thai the child would

have to underzo.tw ol on 6?15]3;21 e Torth )

The nexi{ point o4 our deiinition that requires discussion,and in

which 1 am at as lively variange with the opinions of others,as I am in

regard to the incigenc j i
€ and speciiic nature of cari is j at t
[ ries,is in th he
L , '
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- has not the slichtest suspicion as o the nature of carieées as I ;
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SPECIFIC ORGANI3M .

believe&that the enamel was more or less directly atiacked by the
micro—or;anism,butAthe solution of the cnamel was due to acid secretion
cur
andﬁ@cciden§;2=#@,or incidental to the presence of the micro-organism.
They were however,inadve:tently right in thinking that there was only
one micro-or;anism essentially concerned in caries. Leon Wiiliams e
recently also helieves in the more or less direct application of the
nicro-organisms to t@e enarel,but thc lelt-like masses described by him, |
do not appear to ¢ fhe true micro -—organism ol caries,any more than |
thosc decsribed by keber and Rottenstine. They exist where no caries
L

supervenes. His description oi' an in-lying bicuspid extracted for

prosthetic purposes,whkob=mas coated by this felt-like mass of

nicro-orzanisms,shows thav he at least,as I will rurther dem&nstrate.
o wtldn ez

undersvand it. The caries of the bicuspid alluded to is doubtful,as it %
has no external lesion. “There was no acﬁual breaking dowm of tissue on
the surface.*(Sewill).

But the authors whe have advocated the chemica-parasitic
theory and who have written in the period dating from Leber and
Rottenstine till the present time,have held that the a¢id is formed by

many species odf micro-organisms,which have the power of decomposing

carbo-hydrates and rorming lree acid,which acts on the enawel and

destroys it. The destiruction of the enamel thus paves the way for their F
i

further sresress ingress,and when they reach the dentine,the micro-ewhasdi

i
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organisms:;héé are apparantliymore at home,that is their capacity for tooth
destruction hecomes me¥ increased. None orf these writers, perhaps no
investizator,has hitherto held the doctrine that the microbe of dental
caries is a phosphace~loving one. The simple botanical truth does not
< v ‘

seombto have occurred to any oi them vhat the enamel is wholly made up of
ﬁlant yood,containing phosphates oi calcium,maznesiun and potassium:-
easential or valuabhle mineral plant 1oods. Miller calls his docirine the
Pchenmico-parasitic theory or caries“,bd% as he uses the phrase,it is a
misnomer,because he describes the micro-organism as existing wholly on
thé carbo~-hydrates ol the mouth,not on the phosplatic salts ol which the
teeth are composed. Miller's,micro—organisms‘are feally symbiotic with
the man,sharing man's carbo-hydraie rood. These wikters also either
implicitly or explicitly deny thav the microbes attack or haye the power ¢
to‘atpack the enamel direcily. Black,apprehendin: the possibility oi the
enamnel being direccly atracked by micro-organisms,and specifically argues
azainst it. As hi reiers ﬁo a certain experiment by $aéhs,he éresumably wa
wés aware of the reason ior adducing the doct;ine that the dental microbes
Oight be parasitic on the %eed salis of the teeth. In describing the pucee
processby which plants obtain non-soluable salts from the earth,Sachs

makes the following observations,which Black,in "The American System of

Dentistry" actually epitomises and enlarges upon. “"These rood materials,™
says Jachs",can only be taken up at ihe points of contact of the hair
roots with these particles;and they are therc rendered soluable by the

carbon dioxide exhaled by the
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the roots. This action ol the root is limited to the points of centact;
only those particles oi subsiance which come directly in céntact with
the ro>t hairs are dissolved.ewverreessaeeess<The root system comes
gradually into contact with innumerable particles oif earth,and can thus
take up the necesszary quantity oi'the subsiance in question. This power
of the roots or taking up by means oI the acid sap which permeates the
walls ol cven their superfiaial eells,substances which are insoluble in
water,presents itself 1in an exiremely evident manner,as I was the rirst
to show,when jolished plates oL wab marble,dolomite or ostoolite(calcium
phosphate ) are covered with gand to the depth or a few inches,and sceds
are then sewn in the sande. The roots which strike downwards soon meet
the polished surtiace of the mineral,and grow up and in close contact
with it. Atfter a few days an impression of the root-systen is found
corroded in rough lines on the smooth surtface; every root has dissolved
at the ppints oi contact a small portion of the mineral by means ol the
acid wa.er which permcaiss its outer cell walls.™ Sachs further,deiines
and characterises the lisiclogical features of parasitism as follows:-
" The absorbing roois of Daraslees encuiale inbo Whe Lioouc obf Lhe host,
and orten srow into it in the mosi inuvimate manners. It is certain that
the exciting cause ol the transport or the products oy assimilation from
the host to the parasite,resides in the latter; the parasite acts on the

conduct in masses ol tissue ol the host like a zrowing bud of the host

itself; the rood materials penetrate into it because it consumes and
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“ ) p " dio m latuotg om0 (b/ﬂic My LU
changes them.* Jhis dévnduum of fasses e
o whath dG s pinffels bt Pcuns (UL b pbirs fh aAZo aZ(fZe
0u4k%ﬂALL’ - In spite ol being Iully aware ol the fore-going biological

principles,especially the discovery of %achs referred to,which profound
‘modified the whole ol agricultural science,for it was thought before
%his time,that only mineral substances in solution were available for
plant food. Black proceeds and makes the rollowing statement:- "It has
been held by most of those who have written oh this subject,that the
fungus is incapable or attacking enamelfglf by the term "attack" is
meant an invasion or growth of the fungus into the substance of the
enanel,this view is correct. No signs ol the Iungus are to be found
5 in the enamel,until arter it has become so far disorganised that its
| chrystals are loosened and begin to rall apart. Except thai of X
localisation,and in some instances discoloration,the softening of the
enamel in the first stages of caries presents no other phenomena than
those produced on that subsiance by acid action out of the mouth.* The
lasi two sentences 0. the guotation are logically weak. First, the
MmoAF koY daunn OZ L 4A~CVu~clé
F fungus could not easily be conceived as making any progressﬁynless
the chrystals had begun to loosen and fall apart,and secondly,it is the
constant special localisation or the soltened parts of the enamel that

proves the existence of an agency.,viz.the microbe that controls and

prevents the immediate diiiusion ol the acid other than the action of

free acid secreted by ivhe microbes,and which permeates their surfaces

' just as the surlace ol the root hairs are rnermeated by ;n acid.
The dental micro-orzanism attachs the enamel jusi as the
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the rootlets do solid rocks,their action virtually being limited to the
Points o: contact.They do not spread widely oeer the cenamel,that would
be inimical to their existence,bul being,so to speak,virulently parasitic,
they pencirate the enamel more or less perpendicularly,irom the point of
inrection rforming a small tube -like hole,as is proved by the manner in
which a cavity,which has Juﬁﬁ'begun to'rorm,graws and which a sharply
pointed steel probe peneirating the eavity,is said to bite. This
sensation of biting is iamiliar to every dentist,and by most writers it is
alluded to as a stumbling block,and justly so,to the contention that rree
acids initiate decay on the enamel. Aféer all, the literature and more
especially the research upon caries of the cnamel has been of the measrest|
Possible description,viz.; the invasion oi the enanmel that is the crucial
one as determining the naiure of the incidence of this disease. Having izn
iznored or slurred the problem ol the incidence of caries on the enamel,
these writers have described and :igured their observations on caries of
the dentine with undue minuteness,which however true,is secondary in
importance to the mode of attack on the cnamel. If it is not ror the sake
el eum—
or theAphoophates,why do these micro-organisms penetrate the enamel and
infect the dentine tubules? Ir 1t is not for the sake or thesec salts,card
caries is a gratuitous and purposeless destruction of the salts ol the
tooth,a phenemonen that is at least extremely dirficult,perhaps impossible

to parallel in organic nature,but i they acttack the tooth ror the sake of |
the s3alts the reason ol their avtack is easily intelligible.
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17
The contention that the tedth are directly attacked by the microbe is
favoured by another phenomenon even more ramiliar to physician and
dentist thait the direct absorption or insoluble saltg by thc roots of

w sty Ln pro etao T abi-

plants,axﬁkwhich pocess may be observed in the teeth themselves, ,

sorpdum

espeeizdly in the roois oi the temporary teeth when thev are being shed.
bk alro 0 otitscon

The pregecceesd de?alciricationkol bonemgentine,cementum,and even/‘
el

4§ename1,is a mbggl physiologicaa process. The shedding ol the
temporary teeth is due to decalcification. The active agents in this
process are called osteoclasis. Like the cells or the zrowing terminals
ol the rootlets ol a plant,the surrace of their bodies is perstrabed
with an acid which enables them to assimilate the phosphates of the
bone structure which the; attack. Decalcirication is the converse of
calcirication,and in all probability the same cell at one time can fornm,
and at another time can destroy bone. There is,however, no question of
the decomposition oI a third roreign body like carbo-hydrates,to supply
the acids that carry on the process or decalcitication. The osteoclast
is in intimate relation with the root of the tooth for the purpose of
absorbing the phosphaies,otherwise it derives its nourishment from the
blood. It is ror the Time being a parasite.on phosphates oi the bone.

The invasion or the tooth subsiance by the cario-genic micro-organism

proves that it is also parasitic on the phosphates or the tooth. Ir it

merely existed on the carbohydraves oI the mouth,it would rollow wherc =g
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most carbo-hydrates were,nov where there was none. The osteo-clast

derives its nourishment irom the blood,but for the time being it secrets
Curnto '

acid which enables it to assimilate thekphosphates and return then to

t e b’oo

The cario-genic micro-organism may zet its organl
requirements from carbo-hydrate substances in the nouth,but it would

not attack the enamel,and subsequently the dentine,nor would it invade
kit
the organic matter oxﬁwhich is proveid in nature,and according to

eltsduy
hypothesigxuseless,unless vhe phosphates constituted the inorzanic

Let us compare the derinition ol caries that we have now made,
1

with the rollowing one:— " The varwable condition or antecedent,which

when present,ca:ies inevitably i10lldws,and which when absent,caries canno{
take place,must be more rfully noted. This antecedent or condition is thef
undue logement or staznaticn o rermentable carbo-hydrates in the-undue-
more or less immediate contact with the teeth and undisturbed by the

free access of saliva." This definition or the incidence oi caries is

substantially the outcome,and in harmony with the conventional teaching

of the nature or caries,and may be taken as reprecsenting its latest

devepopment. ' The genenbl ObJeCulOD to the theory ol the frec i1ormation oi

aCLg*}Q ,that free acid is never present in the mouth in suriicient f
quantit¥es and strenght to discolve cnamel. thac1do of' caries are S0
weak that they are imperceptible to the tongue,although the tongue can

' _ N aeidl gy o
easily and readil; taste acids. The tongue A]_ngon__lb.r r,o/\c, micrdbe
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whose surface applied 1o the enamel and permeated by acid was able to
el
avtack the ename%' ould meb ge sensible to Iree acid surficient in
e cans WWM—EMJWM CM/llam %aud &Tite . e ot .
quantity and sirengbh to aiiecu the enan %( ;ﬁﬁvitLes would certainly

occur,more constantly fhan they do,in contiguous pairs,if they were due
1 .
. o ‘ a
ta free/acid generated near the points oif contact,and the tooth wewudd

wodd Wl i anendly Lo cofur

with an acid producing cavity opposing itﬁgs

frequently happens. Whereas,if there is a direct microbic infection,
there is a greater eakmn- chance ol one tooth being ariected interstitiall
and its neighbour escaping permanently i once it does escape.

Just beneath the points oi contact,or ths férst six upper and
lower tecth,there is a pyramidal space between the teeth which never
shows primary caries. Many oi the micro-organisms of the mouth are
habitually lodged here,and rood also lodzes here,but no carieg takes
place. Not only is therc interstitially a small pyramidal space,but in
these teeth,therc is a marked depression,sounetimes actually a pit,at the

vortex of the V shaped ridzge thai lorus the free edze of enamel at the

neck or the toothywhere i the theory or rood lodgeability were correct, U

caries should habitually occur. No one has recorded caries originating in'
0bwu$€ benenlh 1 @Z4&ﬁ4{a¢4’ e

this normal depressio/‘dLsylayed on both sides orf the twelve [ront teeth,

|
|
!

simply because-it is outwith the masticatory ar:ag. These depressions
exist there as ir they were sent by divine fore-thought,to show that
caries was not due Lo the ilcrmentation of carbo-hydrates “in more or

less immediate contact with the tecth and undisturbed by the frec access

os saliva." .




7 cuuatfissurggwhere acid would be readily diffusible, in a sufiacient quantity

»

take placz in the ifissures and pits on the crowns of molars and

" times d@%}y would surely prevent the zereration of acid in $he \& crown ﬁJ?

It is dirficult to imagine,ii we were not aware,that any superstition

is capable o becoming an unalterable conviction,that anyone would

believe thal decomposiiion or ¢a;bo—hydrates by fermentation would

Musfiphow ‘

bicu5pids,whereﬁact1v1.y is s0 incomparably greater than in the
interstitial spaces and depressions jus. referred to,and in the sulci

between the teeth and gums,suriaces in the non-masiicatory area,and that
caries shduld coriginate in the rormer and not in the latter. A very

moderate cstimate or the number ol biies taken at a single meal,is

3099-1989— one thousand closures oI the mouth. That happening three

b

and concentration to dissolve enamel.

PREVENTION OF CARIES.

1f caries is due to a variation in ihe rforces of mastication,and the
microbe germinates ati nodes in the marzin or the masticatory surface of th|
the enamel exposed to iniection,it rollows,that it is the physical
qualities of the rood,i.e. 1ts general consistency and not its chemical

- L, W . . . .
composition that kas chieily concerned in the prevention of caries. Food
should be prepared so that its physical properties induce a proper
agreecable amount oi mastication coniormable to the structure of the

human teeth,for its proper breaking up and ingalivation. Although
' Yl gl 2 3
insalivation is concerned in the chemical changeshthat the focd will
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subsequently undergo,it 1s noi concerned in decgy. It has nothing to do
with the breaking-up ot the 100d exceplt moistening it,ds a masticatooy
act. Insalivation has certainly nothing to do with caries,except in so

far as the rood ,incidentally and concommitantly becomes intimately
nixed with this digestive 1luid.

The gualities ol rood that best induce mastication,are a
certain consistence combined with a certain iriability or crispness, to
which may be added the ilavour oi taste which conduces to the
prolonzation of rood in the mouth. wrodd ol uny kind iy it i& properly
prepared as to consisienc;,does not lead to caries. In ract,the ultimate
test of properly cooked solids is thaﬁ they should excite a certain normal
amount of mastication. Provided the rood ¥ is palatable,the chemital
composition has zot to do neither with the incidence nor with the arrest
of caries. Carminatives and condiments only itend to the preservation of
the tecth,in s0 rar as they tend io excite a constant normal amount of
mastication. Fool should be prepared so that its physical quaiitées»e
properties induce an agreeable amount ol mastication for its proper
breaking up and insallvation,and so long as hunger does not lead to
bolting,hunger is perhaps still the best condiment. Tough and fibrous
foods are by implication unsuited for human teeth. It is the preparing

of iood o1 a certain crispness and iriability that
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that constitues the function of the cookgand this will be the main
objective of thode,who in the luture,will rationally solve the practical
problem of the preventvion ol caries. Thase who care to investigate thia
matter on these lines,will lind chat earies has been prevented only
when this principle has been adhered to,and they will find also,that
carics does not appear in other places after this principle has been
adppted,il’ the mouth is iree from discomforv.

It may be said that nearly all advertised foods,especially
those in medical journals,are roods incomiormable to the morphology of
the teeth,and being widely prescribed by physicians who are ill informed
or ignorant of the cause oi den.al caries.,they are perhaps the most
general speciric cause ol modern caries. In this sorr%system of child-~
feeding,we have education of mgothers by physicians in the wake of science
01 pernicicusly prergared nreparatory roods.

Many.foods are s;clled in the making. It does not militate
against the interests oI those who are ‘concerned in the preparing of food
to confer on it that consistency tha. will make it shear 6ff the
mastigatory area in a constant manner aiter a derinite amount of
mastication,conrormable to the morphology oi the tecth,has’be‘n spent on

h@.lt is because the amount oi mastication coniormable to the morphology
of their tecth,keeps che sheaiin; lilne constant for each species in the
lower animals,that caries does not exist among them. All sorts of rood
arc consumed by them,bui eaci species hdas 1¢3 own kind or iood,as well asi
its own type oI teeth. Some are elmost constently eating,some devour their
food iqﬁquite a short time. But in the teeth or all

Yad
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animals there is a conscanﬁ masticatroy of shearing line. Man is an
omnivercus animal,ahd he prepares his rood. The test of the preparation
oi the food or oi cookery,is,how well che prepared rood conforms to the
principles here laid down. Therg have always been those who vaguely
perceived that health il not specially the health or the teeth,was in
some way connected with mastication,bui it is uestionable il the
exact way in which it zcled as regards Lhe teeth was ever heretorore
definitecly grasped. It is loreshadowed in the following extract from
Marcus Aurelius." We ought to observe also that even the thincs which
follow after the things which are produced according to nature,contain
somneching pleasing and av.ractive. For instance,when bread is baked,
sone Partsvare split at the surrace,and these parts which thus open,and
have a certain rashion conurary to the purpose of the baker's art,are
beautiful in manner,and 1n a peculilar way excites a desire for eating.”
These sentiments point to cating conducing to the health of the body,and
we may add to the teeth. The crust o: the bread should be caten,but it
should be caten constantly o: cvery day.
Now let us test ou r princi‘les by some well established
practices in the culinary art. Flesh meat is kept to mature several
days,because it would be tough and Iibrous if it werc used sooner.
Fish on the other hand,cannot be used too soon. Fish breaks into
pleces if cooked when taken iresh,and becomes tough and ribrous by

keeping. Game 1s keptl longer Jhan even the rlesh oi the ox,for a
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similar reason,and so on ror all animal diets. They arc suitable for
human foods when they cease Lo be librous,but héve not atarted to deesmpd
decompose,i.e.they are in a iriable condition. The same test is
applicable to all baked meats. Rice is casily marked or marrcd by
cooking. Solid rraits and nuts are tested as to their edibility by
their friability,and 30 on Lo the end oi the list or solid roods. It
is not the sequence oi the dishes in thep mcal that is of importance,
it is the constancy of the consistency of an appropriate amount o
solids at each meal,so that the masticatroy area will be regularly

ek tueh weak wfs
and constantly disturbed by bein; exercise@hco its proper functional

activity,so that the masticairoy area is regularly and constantly

, distarbed.
f THE ART OF COOKERY IN RELATION TC THE TEETH.

The art or cookery,so far as it relates to the preservation of the teeth,
has only to do with the physical gualities oi the saldd food. It consists
in preparing food in such a manner,that it becomes friable and crisp,or

so that it will have a certain frimness and consisteney,which,while it

™

makes it inimical to immediate swallowing will excite a suffricient and

-~
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‘similar reason,and so on Ior all animal diets. They arc éuitable for
human foods when they ccase Lo be iibrous,bul héve not atarted to éeeeapd
decompose,isesthey are in a iriable condition. The sanme test is
applicable to all baked meats. Rice 15 casily marked or marrcd by
cooking. Solid rraits and nuts are tesied asvto their edibility by

their friability,and so0 on Lo the end oi the list or solid 1oods. It

jen

is not the sequence oi the dishes in thef meal that is of importance,
it is the constanzy of the consistency of an appropriate amount of
s0lids at cach meal,so thai the masiicatroy area will be resularly

ok tuel neal uvfc
and constantly disturbed by bein; exercise%ﬁco its proper rfunctional
activity,so ithai the masticauroy area is regularly and constantly

disturbed.
THE ART OF COOKERY IN RELATION TO THE TEETH.,

The art of cookery,so far as it relates to the preservation of the teeth,
has only to do with the physical qualities oi the salid food. It consists
in preparing food in such a manner,that it becomes friable and crisp,or
so that it will have a certain rrinness and consisteney,which,while it

makes it inimical to immediate swallowing will excite a sufricient and

agreceable amount oi masticaiion as is demanded by,and in conformity with
the morphology of the human teeth. For exampﬂe,baked foods should be dry
enough to prevent immediate swallowing,and rirm enough to induce
pastication. In this way,suriicient time is ziven for mixing these foods
wilh saliva,which they usuallybrequire,and being dry,become permeated with
saliva’which is thus immediately carkied away . If food is too hard,orv _4
tough or ribrous,it requires the redustion of these qualities to make it
rit far eating:- if too solt,or inconsistent,it reguires consolidation.
It is chiefly by the aid of heat,although the art of cookery has many che

resonrces at her command,either dry or in conjunetion with liquids,especii
water thav the necessary chanBes in ithe physical qualities or unprepared !

food stulis,to render them it Ior eating,are brought about,and reﬁuced o

a more or less uniform siandard of consistency.




! THE RELATIVE LIABILITY TO CARIES CF THE DIFFERENT TTETH,
Many writers on dental caries have studied the teeth both individually
and in groups,in regard to their liability to decay,in the hope of
thoowing light on the cause ol this discasc. The teeth,of course,vary
renarkably in this respect and any combination of decayed teeth may
? be tound. One eveaninz in oh @lasgow Benaal Hospital,a patient with

every tooth perrect except the upper left canine,presented himself,and

the nex: patient but one,had these conditions exactly reversed. I have
Anuuyﬁquk/otfuwldd£V7Ad+luu44&4&/4% e danne trmplidygro
seen two sister%conc with a perfect sel of teecth,the other with every
tooth decgyed or lost through decay. The first permanent molars are the
most liable,and the six o:r eizht lower anterior permenent tceth are the
least likely to decaye. The relative liability of the froni $eeth and
back teeth varies greatl, in difrerent mouths;and gometimes decay is
symmetrical and someiilmes asymetrical. ThcexplanatdmnsAadvanced to

account. for the apparent vazaries ol the incidence of disease on human
teeth are very open to adverse criticism, ewed ,CKZT ha~c ] aﬁﬁoték
,&*S[«(‘ e whoad s Loefuelit G cqefil ol
;t has lonz becn recognised that to a grecat extent the

incidence off decay was symeirical but that asymetrical decay was also
common. It is not easy to sec how thes-e—fab these facts could be
expleined, if the disease were caused by subétances acting @ the mouth
in a gercral way,such as,some pervertion of the saliva,the chemical
compogition of the rood,oi any changes residual rood might undergo
owing to its lodgeabliliiy,such as acid rIrrmentation or liberatiion ol

Slswtd Juel, hafifure.

iree acidi( These condivions would lead to symmetrical dccay which we
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THE RELATIVE EELIABILITY DO CARIES Of THE DIFFERENT TELTH.

should expect mizht simulate such markings as we recosnise in hppoplastic
teeth which are due to certain s stematic disturbances during the
calciiication or the tecth. Thai such conditions do not explain
asymmetrical decay is another obvious defect of the various existing
theories of caries.

Coni'ining ou: aptention to interstitial and pit and fissure
cavities,we ahweg contended that these cavities are due to iiregular
mastication,and that irrezular mastication is brouzht about by two chief
causes,namely, defects in the physical qualities of the food,and pain
in.the teeth or in the mouth,or secondarily,to want of care in fully
chewing the 1ood. So lonz as it is merely the consistency ol the food

that is leading to variations in the quantltiy and quality oi the
nastication thav it getg/che incidence 1is general and symmetrical,but
immcdiately the variation is due io pain in the mouth,the food will be
diverted as &&r as possible irom the seat or the pain.,which is bound to
cause asymmetrical mastication and hence asymmetirical desay. We have thus
in the mouth an agent ithat can act symmetrically and also asymmetrically,
and ére piepared to analyse and explain how the variations in the
liabiiity or' the {eeth in any mouth mav come aboutwm

Buckily ror the dentist,the teeth in man do not begin to irrupt
until_zabout the sixth month,s=@ Jt is usually very mych arter that time
wn Ao Cihlc(aw.accouufﬁ%' 2 doi frd'oel.

beiore’he is broughflnuo contact w1th “he tecth,hence he 1@ deprlvcd of thk

the material fror observing the progress ol events rezardins the teeth.
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The temporary teeth appear at shors intervals aiter that,and completé
their eruption beiore the end oL the second year. The tecth at this
time arc usually complete in nunber,regular,and articulate properly. The
discases of childhood that irequently lead to deformity or the upper
jaw have not yet made their impression on the alvcolar ridze and the
teeth. I thc teeth ol a child may be taken as a criterion of the food
that should be eatlen;as cthe Lemporary humen tecth resemble closely the
permanent teeth in every way,excegt in size and number,the food should
be the same as that oi adults,except that it should be less in amount.
and the size oi the pieces smaller,at any rate irom two years old,when th
the temporary teeth have rully erupted. II by cahnce,and there are
numerous chances,on accouni ol the ignorance of mothers and physicians,
in regard to dental decay,to jive the child badly prepared,that is,too
soft solid food,the expenditure ol masticatory enerzy will be lessencd
and the teeth become liable (o deeaz inlection.The temporary teceih are
thus in the rirst instance iound to decay symmetrically. Repcatedly
ghanging rrom harder to soiter iocod os sure,sooner or later,to expose the
enamel to inlection cither beiween the itecth or in the pits and fissures
at the masticatory nodes. As the jaws oi the child grow and expand,the
front tecth separaie,which renders the temporary rront teeth relatively
less liable to infection than the back ones. A tooth,after infection,may
so ruickly decay,that within a year the pulp may be exposed and while the

masticatory nodes arc symmecrical and equally cxposed to decay,the
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inrection may not be actuully symmeiwrisasimultaneous,and the subsequent

ratc of decay may not be exaci}y al the same rate,even should there be
‘ d‘@Mﬂ/oauvv

symmetrical cavities so thacApain wax be set ungn one side oi the mouth
beforc the other. Should this hagpen,toothache will :nterfere with
mastiaction on one side,and asymmetrical masticaetion will take place and

increasing the irre_ularity of mastication,lead to further liability
to caries. Thus even in the temporary teeth,dentalydecay may not be
perfectly symmetrical. .So v arnaak i3 emu/, m &ﬁj’@ﬂm..l

ol (o af learf ane affelid et &m'rm .

CARIES OF THE SIXTH YEAER OLD MOLAES.
0f the permanent tecth,the tecth most of all and soonest ariected by
caries are the iirst nolars,especially those oi the lower jaw. This fact
has arlorded great curiosity and much speculation to writers on this
topic. The first molars are situated immediately opposite the orifice
or the duct olf the parcoid,ithe largest or the salivary glands. The
secretion of this gland is greater in amount and probhably more alkaline
than that of any of the other glands,both factors which are usually held
tp prevent caries. Being a leiniral tooth,at this periocd it cannot suffer
Irom crowding. Rrom iis posi.ion mechanically,in rezard to the muscles
and jadnt it is exposded 1o the greatest masticatory forces;- thgse
Ul w/h Lo

conditions are all iractors which are universally holdAby dentibts to be

antagonistic to the incidence ol caries. It iz the largest of the

permanent teeth and the rirst to irrupt,it should also become the

guardian ol the rest. Because of its great and early liability to decay,
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Some'have adgocated its early exiraction for the sake of sxeventing—~
the preservation oi the others,but the 1olly of such a procedure is
evident for the reason just stated. Theoretically, il modern theories
were correct,the firs¢ lower molars,the very tecth which are most
liable to caries,should be the most exempt from caries.

If however,caries depends on a variation in the force of
mastieation,the reason why the sixih year o0ld molars and especially the
lower molars,are most liable to caries,becomes intellizible. Being
situated where,from mechanical considerations the forces of masticatibn
are most efiectively exertved,variations in the force of mastication g
induced from any cause will be mosi marked. Tenderness in the mouth,
caused by shedding or the temporary tecth,and chanzes in the consistency
of the rood,which are irequent during the eruption and immediately arter
the eruption ol the sixth year old molars due to children's diseases,
and pain caused by decay ol the temporary teeth themselves,all tend to
cause variations in the lorce or mastication at every 1lull in the painm
in the other teeth stres. would be put on the newly erupted teeth.
Indeed there is no period in the child'st existence where there is more
1ikelihood to so many conditicns existing likely to cause a variation
in the force ol mastication a«s atv the time or the eruntion of the sixth
year old molars. No clinical ejisode gould more clearly point the truth,
that the decay ol the teecth i5 due to a variation in the force of

mastication,and that this is thererore the cause of the hzbitual
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CARIES OF THE SIXTH YEAR OLD MOLARS.

liability of this tooth to decay. The cusps and fissures ol these
teeth by dental anatomists are described as constant and well marked
and conscquentdy,when a variation in mastication takes place decay
should supervene. Every conceivable crtort should be made to maintain
their constancy in masticalion in order to protect the sixth year old
molars irom decay,and every care should be takeh to prevent discomfort
in the mouth irom any cause,and especially that Ifood of a constant
consistency should be given at this period,i.e.before,during and i
immediately alter the eruption ot the first permanent molars. If loose,
the temporary incisors should be removed and the temporary molars
should be made comiortable by obtundants,antiseptics and temporary
fillings. It is the tooth that deserves and demands the.greatest erffort
to secure its preservation. Being preserved,it will in turn tengd to
render the zreatést protection to all cthe other permanent teeth,for its
preservation will lead to equability of mastication on which the

preservation ol the teeth uliimately depends.
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ARREST O:' DENTAL CARIES,

These observations show that the conditvions under which decay may occur,
and under which it may be arrested,involve a rairly though perhapns

less rine distinction than the more anomolous condition of deposition
and destruction of bone in contiguous Heeth Areas.

Let us suppose that caries depends on 2 highly specialised
microbe,which seems to be a necessary assumption in this case,i.e. a
microbe that can only exist under a well balanced set of conditions that
form its special habitat and suit iuvs peculiar mode oi life:~ that

microbe will perish 1ii the balance of these conditions 4 is disturbed. It
is much more likely that the balance or conditions should be unset Ior
the existence of one microbe than for hall a dozen or more that are
known to exist in the mouth which are commonly said to be carioc-zenic,
and are able to produce acid products. An important dental problem is
to discover something that will disturb the bélance of the conditions
I'avourahle to the caric-zenic microbe.

When teeth show sponianeous arrest ol debay,it is a sizn that
treatiment will be easily successiul,ror the conditions ravouring the
nicrobe have been sussesssud disturbed.The cavity where spontaneous
arrest has happencd,may twrn intensely black,eveglwhere the teeth happen
to be naturally clean and no artiricail carf&d?takeh Eon them. The meero

microbe in such cases,seems té die out'and completely disappear. The dis
diseased suriace bectmes polished and is s21d also to become harder than
ordinary dentine,buvg I vhunk this is a mistaken imprescion. The tooth

usually then becomes runctional,bul it seems improbable that the

restoration oif iunction was a primary cause oi the arrest. This
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"0i lire. As on the margin oi the masticatory area it maintains itself

ARREST OF DINTAL CARIES.

intense blackening and arrest very often happens in crown cavities,but
ir interstitial cavities,arrest also takes place apparently from
another cause. Whep,say a Iirst bicuspid has becn extracted for caries,

and leaves a small mesial caviiy in the second bicuspid,that cavity

A
orften becomes arresited. On the death or the microbe in these cavities
blackening also takes place,as in the ceown cavities. The necessary
conclusion from these:s facts is,that both a too great activity of
mastication and also an insurricient activity ate mumieal to the life
o' tke microbe. The microbe rlourishes best whecre there is what may
best be dcscribed as a moderate play of forces bringing a certain
current of fresh pabulum to the microbe in addition to the phosphates of

the tooth in which it iinds suitable mineral nourishment for its mode

between a Scylla énd a Charybdis,sa it has a special habitat on the very
edge of the masticatory area,and like bent,that thrives on the driven
sands of the sea-shore,but can neither live inland nor with the tidal
line.

After the arrest of caries in many cases,there is a reversion
from whstever cause,to normal mastieation . This subject,resolves
itsedd into the problem oi keepiﬁg the energy used in masticating food

up to a normal erriciency.
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