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sarrest grestings. ‘Vhils separated far by land and sea, wo lave a
very commen ground in our mutwal interest in haan!ity's welfare, and
a cormon reaponsiblility es members of the demtal profession in direct-
Mthanghtmdmmvuhnprdhmvh&lr-nhﬁmdw
conditions to health.

I havo chosen ag & suhjech, - Ohacuwre Systesde ‘xpressions of Den-
tal Infeetilona, - botk because of the Lupartance of our newer 4ata, and
because I conalder it the weakest point in our present system of care
of mmanity sa a dental profession.

Individuals are cansidered well, exceph in thouos perbticulars in
which they er their mmwumamtm reco;nize a distur-
banoo or dlvergemse from normal, If they ars a~festsd by 4 jminful dise
turbance, they Jmow of the lesion, an! omn report it, and if there is
physleal change we may rocognize it. Nelther the operator nor the patient
however, will recognise such loslons as ray be cbsoure and hoyond the
boundary of their vision, MNetabelism disturhances may Le present in
severe f'orm and the patiemt comslder himeelf to be entirely well, I



thought, therefore, it would be of interest to review some of the
evidence hoth from the work of others, and that whigh is heing
carried forwvard wnder my direction. First, with regard to results
obtained by workers who spprossh the problem from both the labera-
tory and clinioal standpoints as exposed in other branchas of the
henling solences)

Porberton, and Peirce, working in the rresbyterian Hoapltal,
at Philadelphia, have reported in the Ameriean Jourmal of the led-
lonl Selences, for Jamuary 1927, important data which relate %o
our problem. This paper is entitled AClinieal and Statistical Study
of Olronie Arthritis Based on Blaven Hundred Cases. Tt is of parti-
oular Inkorest that analysis of 945 cases with regard to foeal ine
feotlon reveals in 163 civilian men, fool in 77 per cent, of which
tonsils furnished 38 per eent, dental conditions 57 par ocent, com-
bined dental and tonsillar, 12 per cent, combinations of foel other
than dental or tonaillar 25 per ceant. In 382 eivilian women they
found feel in &7 per cent of whioh tonsils were 29 per cent, demtal
53 per cent, combined dental and tonaillar 13 per cent. In an army
group of 400, they found fool in 75 per cemt, of which 52 per cent
were tonsils, 33 per cent dental, and 19 per cent, combined dental
and tonsillar. The numerical ratio of wvarlous kind of fool to the
total mmber of fool found show in eivilian men; tonsillar foeod
46 per ecent, dental fool 74 per cent; in olvilian women, tonsillar
focl 43 per cent, dental focd 76 per cemt; in army men, tonsillar
foel 71 per oenk, dental fooi 46 per cent. They say In their swmary
rogarding their atudiss:

"It emphasizes the importance of instituting vigorous
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treatmont and juntifies sustained snd intensive effort.
The impression still prewalls in meny quarters that
arthritis is an incurable disease, vhereas, in fact,
there are few disense-states for whish more can be

dona.
They bring out another point of very great interest. In my paper
bafore the Amerlomn Medleal Assoclation in Jume 1824, published
in the Journal of the Amarlean “edlical Asscolation, January 24, 1026,
ontitled, Dental Infections and Related Degemerative Diseases, and
in my two volume work om dental Iinfections, Volume I, entitled, Den-
tal infections, Oral and Systemio, and Volume II, entitled, Dental
Infections, and the legenerative Liseases (1) I rrlm date ine
dloating that involved in the type of expression of diseass state,
there are individual charascteristisa with repard %o the way in which
calolwn 18 metabolised and the nmature of the strustural shanges whish
talee place in caloified structures. Those date indicate, for axample,
that the individuals who are susceptible to arthritis , partioularly
the proliferative type, tend %o caloify the tubercles, or at least,
individuala with tuberculeaia of the miliary type do not aa & group
tend to develop arthritie _hlim-. Ky observations include studiocs
of groups of individuals in olvilian life, and in sanitaria, in-
ocluding a trip to Saranac lake, for preliminary survey. 7ith regard
to this point, Drs. lemberton and leires smummarise the data Lrought
out in thelr genoral disoussion asfollows:

(1) Vol. II. Chapber 1XI, page 118, Dental Infections and Tuber~
culem.
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"Asstive tuberoulosis was very infrequents This

sonforms %o the experiense of lr. lawrason lrowm, of

Saranne lake, who found enly 1l ocases of positive rheu-

matold involvemont mmong 44909 eases of tuberculosis.”

My researches on caloium metabolimm have gone much farther in this
direction and quite completely confirm these findings, and throw
mach additional explanatory light om the processes.

Additional contritutions to the general problem of the nature
and influonee of foeal infectiona are ocomgin from many sources. At
the recent meeting of the Amerlean ladical Assooistion in vashington
in May, in the symposium on lwart involvement, it was very significant
that much emphasis was placed upon the faot that one-fifth of all
deaths in our modern civilised couwmnities are from heart involvement
and further, that in camparing two groups of childreon, one of fifty
thousand childrem from whom tonasils had been removed in the oity of
Rochester, New Tork, and the mormal controla, the incldence of sub=
sequent heart lnvolvement was much leas in the group that had had
tonsils removed. Much influence was placed upon the influence of
acube rheumatio infection upon the inocldence of heart involvement,
Clinical reports of internista of this country are more and more
strosaing the important relationship hetween the early heart involvee
wenta of childhood and the resurring severe heart involvem-onta of
adult lifee One of the very importent recent sontributioms to this
goneral subjeot is that of Jumes COralg Mnall of Fhiladelphda, pub-
lished in the ‘merican Jourmal of the Medlcal Solences, for Jamwary
1927, on "The PBacterium Cousing Rhewsatdo Fever and a Freliminary
Asaount of the Thermpeutis Action of Its Tpeoific Antiserum”, In
this oontridution he has demonstrated, not only the very familiar
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lesiona in animals prodused by the incoulations of oultures from
fooal infections, teeth and tonsil, of invelved patienta, but he

has alse shesm that a particular strain that ho has used has pro-
dueced an antiserum, first in a rabbit then in a horee whlch whan

injected into a patient suffering from mowbe rheumatism, and heart
invelvement had produced very bensfioial effest. Thin seems o

congtitute a great step in advance hoth in etiology and treatment,
It emphasizes howewver, the lmportance of fooal infoctions as hare
boring places for stralns of streptoccoel with specific loosnlisze-
tlon qualitios. Indeed Dr. “mall has chosen tc namo the organiem
which he has isolated, - Streptococcus Cardioarthritidis.

VWhen we vliew this information in the light of slinicsl find-
inge, Yo havs much dats as that furnished Wy Ely working in Stan~
ford University, who reporta the arthritie affectlona of the proe
liferative type constitute one~tenth of the elinioal conditions
seen In that elimle, 'illoox and Beddard of Fngland have placed
the inoldence of dental infeotions wus cause of arthritds very high
as follawe:

"Ninety per cent of the cases of non-specifio
infeotive arthritis are duwe to infeoctions earising
fron the teeth.”
The incidenve of arthritis as a leslon in the olindea of Cleveland
hag so greatly reduced that two internista of large experience have
recently reported to me that whereas they uaed to see hoth in priwvate
practige and in ths clinles large muwders of oases, the condition
is becoming relatively rare, and hoth expressed the comvistion that
ite reduction has beon Jargely due %o the shanged npollisy regarding
the ocourse that shall be takem in the management of infected pulpless
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teath. In other words, aince oxtrastion of infected pulpless
teeth has been practioced by a large percentage of tha profossion
here, arthritis has been greatly reduced as a commmunity affection.
The problem is in general roduced ta the followlng Cactors: “hat
eonstitutes an ndequate faotor of safety in dealing with fosal
infections, and shiat means are csompetent to adequately oliminate
dental Infscht!ons when auch exist? Thls latber s an extremely
dirficult problem and oan scarcely bs sonsidsred apart from the
firsy of thwae two propositions, since undoubtedly there is great
difference in individuals with regard to vhat constitutes an ade=
quata factor of safety.

With the adwvent of the develepment of x-ray tectnique, great
assistance has come fo the prafession in dispnosing important
structural changes. All too frequently, however, individuals are
dlagnosed ns though all people bahaved wnd reastsd alike, and there-
fore were comparable., ‘ls huve sssumed thunt the fllling-in of “one
where there has boen 2 zone of radiolusency, was adsquate proof of
its sterility. Fizure 1 shows two views of a tooth taken a year
apart whioh toath has had no treatment to wilch to glve oredit for
the apparent reduotion in the zone of radlelusency about Lhe apex.
During this year, this patlent has been 111, The tooth lug not
glven trouble. Indeed, the pationt was not 8o oocuasclous of it dur=
ing the perlol of her siokness as previoualy.

I have presented imeh evidence in obher communlesations, indle
eabing that individuals can bde dlvided lnto groups on the basis of
the type of reaction that ocours in bone about infested tesoth, Dure
ing the several vears in which I have heen oarrying on theme inten—
sive researches, which are being pushed forward with unabated snergy,

Tanton A. Trice - @



I mwve not heen able te find a method, whether of 1wy wm, or that
of another persom, thet was ocompetent to make 1t posaidle to ater-
ilize infected cementam at the root apex, by treating through the
pulp ohamber and dentine, Thls has seemed so important a problem
that 1 hava offered a prirze of §B600 to any one who oan present a
method competent to do this,

Several workers have Indlsated that different stralns of strep-
togocol may Lo present In a single tooth. i, 'mrren Crowe of larrogate
England han jresented a wethod of oulturdng by «hloh he has been able
tc denonstrate the presance of as high as Wwelve differsnt distinot
straine in a single tooth. Using Crowe's tealnique, corroborating
evidencs is belng prodused in my laboratory at this time. The ques=
tion 28 to what oomstitutes, therefore, a safe $oath, ls not answered
by a patient's negative x-ray pleture, whioh shows wiat we nay inter-
pret for lack of exact information as a relatively norasml perisploal
condltlione .

A very earnegh worker who has had an wmsuslly good clinde from
whiak t£a ohtain maberial is Ir. [Gesell . !kden, working in the
Dsansr Ingtiltute of HNansan City, and In the lwapital of the |ndiversity
of Xanses City. Il has published meuy peapers, among widch » very
impertant one 1s entitled, "lesiona in Rabbits Following the Intraven-
ous Injection of lasteriam frem Chronds Jerdaploal lental Infeotion”,
apnearing in the Degsmber, 1226, muber of tha Jzerican Jownal of the
kgdioal Nolences. In tlls mrticle he reviews a mmber of his findings
whioh should he af great interest to the nembers of the dental proe
fession. In general, his work has ocorroborated in a remarkable way
the findings of Rosenow, and mysslf, and others, with regard 4o eleo=
tive loomllzatlion qualitien or organisms obtained from dental infes-

Weaston Ae rloe = 7



tiona. e are particularly coneerned in this disoussion with his
findings with regard to the roentgenographiceslly negative teeth as
eompared with reentgenographically positive teeth. He ahows results
from lnocculations of 232 animals with cultures from the tecth of 89
patientas in whish the roentgeonographic evidence wng ne;atlve, and the
percentage of snimals showing lesions wms as follows: Joint, B9;
Kidney, 38; lusole, 24; Endoeardiwa, 17; Myocardium, 9; Draln, 3;
Bye, 13; itomach and duodemm, 7. It ia quite important %o note that
the number of patlents in this experiment where the roentgenographie
ovidence was posltive was 83 and the number of animnls inceulated 224.
The looalizations were in this group in pereentages: Joint, 63; Kid-
noy, 34; Muscle, 22; Indocardium, 16} Lyocardium, 12; Frain, §; Eye,
13; Stommoh aund duodemum, 168, In other words, he found roentzenographie
negative teeth to furnish aypproximately the seme percentages of local-
iutionu/:: the positive. This is again quite in acocord with the re~
sulta that I have published and with the results as published by Ir.
Rosenow. Hia table of elective loealizatlon of bacteria from dental
fool of Infesction, is partioularly important to the members of the
dental professions 8 the result of inocoulations of 1500 animals
with ths cultures from 501 patients, he found that in those canes,
where the Individuals were suffering from a Mnown lesion in a part-
ioular organ, or tissus, there was a marked tendency fo losallzation
in that organ or tissus of the animml, For exsmple, in cases vhere
the patient suffered from kidney infeotion, 85 per sent of the rabbits
developed kidney infection, ms compared with 28 per cant in patlients
with no known leslon. For endocardium, the figures are 57, as com=

pared with 17; myocardium, 37 as compared with 9; eye 68 as compared
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with 9} stamaoh and dusdemim, 37 as comparsd with 13,

My researales of late have bhaen soncentrated on the reletion
of den%al !nfeotions to blood stream olanges, with specisl eonsider-
atlion of oalolum matahollsm, and ohanges in hard snd soft shruotures
of the hody, and the relationships to disease states. The breovity of
this paper w11l permit of but two or three lllustrmtions. The title
of the paper limits the disovssion to ohmowre systemis oxpressions.
1 cannat, tlwrefore, discuss the very large group of affections,
whose olinien) expressions are 50 msrked me to make them casily dis-
osrnilhla, muah for ssmanple, = myesitis, arthritis, iritis, cardias
lesiona, newrditde, sto.. T will be glad to send reprints of papers

dealins with this nhane, o long as they are avallahbla.

Chronie dental infectliens frequently hawe no other oxpression
as Aisearnidla to the patisnt than the yroduation of lassitude,. A
nierosaopia study of the bYlood in these cases will penerally show a
chanps in psroentage of various types of white blood cells, parti-
oularly a depreassion of the polymorphomwlears, and an !norosne of
the mell lIymphooytes. A group of suchomses ia shown inPigure 24
A few workera have mut consideradble stiress upon the appearanse of a
epecial hyre of oell which has been interpreted to be pethognomenio
of dental Infections. It 123 necosssry to count a very large mumber
of flelds, if dependable data sra to he obtadned, This is mn inpor-
tant drawheak, and I do not consider it so important as the percen=

tape, above referred to, of the ratio of polm i ) anid 11

lymphooylene
The dental prafessionis, or should be deeply soncerned regarding

primery and secordery anemins in commection with dental infections.
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Thers are two Qrga.nlm with which we are particularly soncerned,-
streptococol, and Monilla Peilosls. Tho latter le a pathogenio
yeast, and is found chiefly in hot countries. Figure 3 shows a
graph of bloed changes produged ln a rabhlt by cultures from the
mouth of & patient with pernioious anemia., /A streptococous was
used, It will he noted that not only was tlere a marked redusg-
tion ir the red eells, and in the hemoglobin, hut a marked rise
in color indax, with a veory mesrked dlsturbance of onlaoium lavels,
about the time of the appsarance of the nugleatsd red cells, and
e vory marked reduction in total saloium. The marked anlsocytosis
and poikilocytosis of the rabbit's blood are showm in Figure 4.
While it is my bellef thet dental infections oun bs an important
contributing fastor in pernlcicus anemia, I am alao atrengly of
the opinlon that the systemle states tend to develop in organimms
specific qualitieas which glve thom eloetive localization qumlities
in tissues arffected by thie pationt, In which case, they become pard
of u vliclous eycle,

Evidence is socumulibting Indientling that the pathogenle yeast,
lonllia Pailosis, may be an important factor in tha Jlovalopment
of sprue and soma formz of unemla, and that 1t has ons of 1ts habitats
in the oral cavity, perhaps its ollef ons In pyorchen pockets.
Ashford (2) workdng in Porte Rise, reporta finding this yeast organism
to he present in w very large porosntage of the onses of sprus which
is very prevalent there. OUrove, Vines, Sheltom and others, not only
found the blced caloium lowered in sprue bhut have lteen successfl in
treating that arfectlon by the use of parathyroil and calelum lactate.
Wieod (3) has stressed the probable relationship between sprue and per-
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nloious sanemia, since he has found the Honmilis Fellosis irn gingiwel
infectlons, and fecea in large mumbera ‘n both groups. e have not
been able to find this organiam in the mouths of normal individuals in
Clevaland,

Strains of Lonilia Tsiloria, obtained from pyorrhesa pockets and
from feces of patients suffering from permmiclious anemia and sprue have
been run in rabbita divided into three groupe. Oroup "A" has received
oultures of the organism by stemach tube directly imto the stomach.
Oroup "B" has reccived the exotoxin as « tmoteria-free ultrariltrate,
obtained by use of & selloidin asak and 160 . meroury pressure.

Group "0" received an endotoxin seoured Ly separating the. organisms

by eentrifuging and washing in severel chahges of normal salt solution.
The organimma were then ground with sand in & twmbler for several hours
ond the paterisl separated, One af' the aharacteristio rosotions in
group "A" (whloh zroup recolved tie organisms Ly stamsch tube) has

besn an inorease in a wesks time of total ealolum of the blood of 20 to
30 per oent, without a corresponding inorease In Inorganie pheaphorus.
The diffusible oalofwn has inereaned to about tho same wxtent. OJome
rtrains have proven to be muoch moretexle than others as soversl of the
rabblts have died within a few days aftor boglnning the treatments

There ls, however, a marked difference in the virulence of the different
strains. Polychramatophilia, sniscoytosis, and poikilocytosis have
bean found In a mumber of these rabblts, as heve alseo nucleated red
cells. The rabbits of group "3" ru,o;ﬂnc the exotoxin injected directly
intravenously have modt of them died within a few days time, espsoially
with the exoftioxin from certain of these strains, Lost of them have died
before extreme blood changes have developed, though several have de-

veloped quite striking changea such as reduction of erythrecytes, in-
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orease of oolor index, nuoleated reds, polychrematophilia, anlsocytosis
and pollilocytosis. The boxielty of the endotoxin used in group "o

has been markedly less than that of the exctoxin, Some changes in blood
morphology have developed in this group, and an lmportant chearasteristis
has appeared in the blood chemical studles as a reduction in total ealoium.
In one of tlese rabblts mbout 30 per cent of the red cells sentained
bodies resembling the malarls plasmodium. Pigure 6 shows two specimens of
blood, one taken {rom a patient with pernicious anemin in an adwanced
atage, nnd the other from a rabhlt which received the baseterial product
of the culture teken from the pyorrhea pocketa of a pernlolous snemias
patient. The patient's camse of several years standing, has been develw
oping for about as many months ss the rabbit'a has days. They eannot,
therefore, hs aonaidered aamparable in higtory. It ls of importance,
however, that many points of similarity are evident, Thia patient with a
venous erythrocyte oount of 1,439,000 and 29 muocleated red cells in
counting 235 leucocytes, has & total ealeium of 8,9, diffusible ealoium
of Ga.d, non-diffusible or solloldal of 3.3, #whlah constitutes so serious
& hynrocaloemia as to greatly disturb all organ and tissue function of

the body. Other charasteristics of this patient's blood were marked
polychrematophilia, polkiloeytosls and anlsooytosis. :lls hemeoglobin was
30 (by Dare), leucocytes 5800, Arneth index 62, polymerphonuoclears 44.7
small lymphooytes 62,3, large lymphooytes 2.9, transitioncls 2.9, baso-
philio oells 1.2, with no eosinophlils, I will presently present data
indieating that one of the body's early reactions in the presence of
infectiona which disturb caleium levels is to inorease the total ocaloium
as a neans of holding up certain depressing caloium factors. The ascumu-
lating data hearing on the relation ~f monilia pallosis to pernmioious
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anemia, strongly suggpest that oaleium disturbances are not only one
of the important changes involved but that they direetly contribute
to several of the blood changes such ms the production of leukopenia.
Owing Go the extreme toxiscity of the bacteria-~fres exctoxin, it has been
necessary to reduce the quantity of intravenous injection, eince many of
the rabbits died within a few days with characteristic central nervous
system disturbences which drew the head baclwmrd and those that were
observed while dylng suffered vlolent clonle conbreectlions with indiea-
tlons of rarked disturbances in brain and cord. These bticsues are
being 1 for pathologleal clanges. Feese and Beigler (4) recently
reported a serlea of pormiclious anemia ouses in whih the najor symptoms
appeared as brain end cord lepndons and thoy have stressed the importance
of' lesiong of the nervous system as being usmal lnvolvements. hether
it ghall be demonatruted that pyorrhea infections econstitute an impor-
tant etiologleal faetor in pernicious anenla, the evidence compels very
gerious canalderation, and neo«ssltstes a program of sxaecting treat-
ument and prevention, if pyorrhea is not to ha a sommon contributing fac-
tor in the varlous primary and secondary anemiss.

Space will permit of only one further 1llustration of obasoure
systemic affsction, which scoms to he related dirsstly or indirectly
to dental infections. It is not olear yet aa to what oxtent the
patient'a affestion, nsmely, diabotes, has been caused by dental
infections, and to what extent the fmot that tha patlent has diabetes
has influenoced the organisms so that they have taken on specifie
qualities such that thsy have produced thia dlaturbunce in sxperi-
mental animals. Figure 6 shows the blood chemiocel studies of a patient
with severe dlabetes such that she was taldng insulin three times &

d‘y-
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ith ths removal of dental infectlons there was not only a maried
improvement in her gensral physical sondition But it was evidenced
in the hlood atream as will be noted by the reduction of blood mugar
from 208 to 153, The ability of organisms from a case of diabetes
to produce severa disturbance of hlood sugar levels in animala is
illustrated in tha following: The patient's blood sugar was at 245
ane howr afher sating, and at 216, feurteen howrs wfter eoating. The
qualitiss whish ohtained In %he organisma were studied by the follow-
ing vrosedures, the planting of teseth beneath the skins of rabbits)
ths use o a bacterial suspeonsion of organimms grown from the teeth;
an sctoantigen, bhacteria-free, ohtained from organisms cbtalned from
the teeth, the use nf Clltrats contrelled by tha usa of tho same
matordal without lts contaet with orpanlsms, Of the rabblts with
toeth implanted, one mtarted with & blood sugar of 105 and went te
192, Aunathar rabbit with a tooth laplanted had blood sugar stard

at 101, went 4o 154, and then redused again to normal, the toothbe=
ing exfoliated, The rabhit reecelving bacteria grown from the teeth
had its bHlood augar go up fram 97, Lo 348 when it died.

e of the most common, and at the same time serious disturbances
oradnoed by ohronie dental infections, has to do with caloium, and
pheanherus levals of the bloods The produst of total serum ecaloium,
and inorganlo phosphorus of the bloed should ba 40 or shave; if it 1s
legs than 40, the individual 1s in negative caloium balance. This
not only interferes with all organ and tisswe funotions, particularly
of' the nervous system reastlons, “ut sreates changes In the hard strue-
tures of the hody and in the available calciwm reserve of ths system

which beocome s distinet menase, in combatting asquired infections,
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Such individuals readily develop colds, or in case of illnesa of any
type, make a defensive reaction to that infection much helaw thelr
normal., About the anly symptom the lndividual woild recognise directly
would be lassitude, A tiypleal illustration would be the flollowing
oasa, shown in Figure 7. The roentgenograms of the teeth show extensive
alveolar change about the infocted teeths Iith elimimation of dental
infection, partly by extraction, and partly by treatment, the inorganie
phoaphorus inereased frem 3.0 to 4.1} the non-protein nitregen redusced
from 40 %o 30; total serwa onlolwm increased from 9.7 to 11.0; and
caloium balance changed from nogative to positive. The red hlood cells
inoreased from 4,900,000 te 56,620,000} ths loucocytes redused from 10,400
to 7,800, /ccompanying this was a complete change of mental attitude
and general health. Al] this ocourred in about four weeks, apperently
as a result of the removal of the dental infection. If we judge patients'
relative or actual safety on the basls of the acoumlated inmults to
parbloular organe or tissusa, due to changes in matabolio processes,
we are often arriving toe late to prevent the prave disturbances. e
miat look upon many of the phases of disfmotion dus to struoctural
change In the orgam as being evidence that some systemio disturbance
has been in existence, usually for a considerable lemgth of time, and
that the organ change is a symptom of that metabolie disturbance, and
therefore, a symptom of the related disease, rather than belng the seat
of the prineipal lesion. It is for this reason that many cases of
arthritis remaln quiescent and are apparently ocured by the remowal of
dental infeetlions,

Probably no organ suffers more frequently or more soverely than
the heart in chronio dental infectiona, yet even heart leslons, when
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they are related to dental infections, often show evidenoe of being
an expression of metabolis prosesses, partioularly of oaloium, as the
result of toxio material from the infection, rather than from direot
bacterial invasion.

The dental profession meeds %o gonoern iteelf ruch more than 1%
doss relative to obmoure dental infections. It la very significant
that approximately 20 per ocent of the teeth which we find $o have
either completely non-vital or badly infeoted, partially vital pulps
are not deteotable by the roentgem ray, whish suggesta that probably
one=fifth of the teeth which may be the cause of systemlo disturbance
are not found by those meubera of the prafession, using the roontgen-
ograms aa thelr ohlef method of diagnosis. It is partisularly unfor-
tunate that the individualas in whom such testh are lllkely to be nissed
are usually the onen that most need to have them found, hecause they
are physisally bfsaking., Tha reason they are not found Lls chiafly be-
ocouge there is not an adequate defensive reaction, eithar to make a
structural ohange whioh will be visible rosntgenographisally or %o
act as a quarantine to defend the individusl from the effechs of ine
footion. Ye are, howaver, oonfronted not only by this Important
embarrassment that an individual may harbor serlous dental infeotlion
and not have it wisibla due to ahsence of strustural change, but in
additlion have the great erbarrassment that a gone of dense bone as the
result of ocondanaing osteltis may surround s zone of rarefaction, and
hide it from view. The roentgen rays record the total obstrustion in
the paths being compared. That conditions may be very different from
mtﬂuynppurtob-hmlldmntﬁhdmﬂmlmwhhhm
shovm two molars, the first of whlah shows evidence of perlapieal ob=-
struoction, the second molar ut little as evidenced by the roentgonogram.
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When theae teeth were extruoted however, it was found that the seocond
mhrhdulugngrunl_hmltiﬁammummﬂﬂtuhr.
This limdtation of the roentgen ray ils an extremely important matter
in hmmanity's behalfs The reasen for conditioms being so deceptive
is well illustrated in Figure 9« In 4 will be seen the roentgenographlie
appearsnce of a plece of metal 2 x 3 X § inch in length, apa.u.uim
was sawed apart, and this plece of metal plased between and the two
pleces brought into position in a vise by condensing the bone latferally
where 1t cams in contaot with the bar. This chamber is larger than
an entire root of & tooth. B. shows the two pleces, photographed toward
the depressions, O shows the roentgenographio appearance of the chamber
viewed on end, D at 10° rotation, E at 20°, F at 30%, 0 at 60°, and N
at 90°, It will be noted that at 90° the position of the chamber ia
entirely lost and at 60° almost completely., I showa the roentgenographio
appearance of the two pleces, at right anglea to the chambar. In the
slde with the smooth surfass, there 1s no eovidence of the chamber. In
the side wilth the tooth, the movemwnt of the material is viasible. In
Fipwre 10, & square~snded punch is used and it demonstrates as well ue
explaing the resson for this seeming snomaly. I have discussed these
conditions at length in a paper entitled, “"Mundamentals Suggested by
legent Researches for Dlagnosls, Prognosis, and Treatment of Denbal
Foeal infootions", (Journal of the imerican Dental Assooiation, for June
1928.) I have also discussed the esloium wetabolism problems in detail
in the following papers:

The Relation of Iight to Life and Health, from the Journmal of

Industrial and Tngineering Chemistry, Vol. 18, Weo. 7, July 1926

Newer Knowledge of Calolum letaboliam in Health aund Dissase, wlth
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speoinl consideration of caleification and Decaleification
Processesa, Inoluding Foeal Infeation FPhanomena, from the
Journal of the American lental Associmtion, LUecember 1926.
Caleium ketabolism Studies. A. The Ralsing of Smﬂﬂll-—
ciun by Topileal Applications of kaw and sotivated Cod idver
0il. B. Disturbances Assoolated with the Active Pental Carles
of CUhildhood and ‘regnancy. from the /merican Journal of Dig=
eages of Yhildren. Jenuary, 1927
If dentistry ls ultimately to serve hmummnity as best it may,
it will concern itaself more and more earnestly with the role that
dental inf'ections are playing in the degenerative diseases which
largely oause incapacity and premature death in olviliszed cormmind-
ties.s Sinee the only ideal procedure for the correction of the
present injuries of dental infeotion, would be the prevention of
the dental disturbances, the primary responsibility of dentistry
comes %to be the prevention of diseasea of the teeth, and their
supporting structures. Ths newer dentlstry should become one of
the prevention of demtal caries, and pyorrhea, ‘e have no respon=-
oibility as dentists comparable to that of learning the caunse of
dental diseases, and of instituting methods for thelr preventiom.

8926 “uolid ave.,

Cleveland, 0Ohio.
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Figure 1. An apparent redustion of periapiesl involvement
about mesial root of firgt molar which has a putresecent pulp.
Tooth was not treated.

Flgure 2. A group of latlionts with Chronic Dental Infectiona
showing characteristic lepression of lelymorphomuclears and Ine
sreaso of suall lymphocytes

Figure 3, Chemiocal changes in blood of m rabbit whish developed
gevere anamia from oral culture from patient with perniocious anemia.

Figure 4. Pmthologioc changes in the bleod of & rabbit inoou-
lated with atreptoesccous strein from the mouth oi‘ a putient with
pernioious anemia.

Figure 5, Cultures taken from pyorrhea pockets of pationtas
suffering from came, /A, a paralysis of side of the face, and
part of side frem placing culture in stomssh by stomach tube.
B, and C, blood oell changes produced in rebbita, D, hlood
smear from patisnt with anemia,.

Tigure 6, Dental lnfeotions and Dlabetes. Dlabetias have
mrked tendenecy to dscaleification and to pyorrhetic infectlon.
This case is typloal with regard ‘o absence of rheumatle group
affections in both patient and family,

Filgure 7« A typleal blood ploturs before and after treatment
of pyorrhetie conditions. Thégepatientsoften Lreak rapldly with
metabolism disturbances after a lifetime of good health.

Pigure O, First and second lower molars shown in A and B,
above, and their roots, with granulomas, after extrastion, as
shown in A and B, below, The granulomas are larger on the
second melar than on the first molar, though their presence 1s
not revealed roentgenograyhicallye.

Plgure 9« Chamber in bone at different anglea: .4, as made by
a metal bar, produsing a chamber ome-fourth by one=fourth by one-
half inch; B, appearance of chambers in separated bonesj C,

a with in line with the long axia of the chamberj}

D Elo degrees), ?‘?zo degreea), P (30 degrees), 0 (80 d-gron),
and H (90 degroes) at different angles: I (90 degrees), the

two pleces seaprated dnd roentgencgra at right angles to the
long axis of the ohamber. The bent wires indicate the angles.
There is prectieally complete disappearance of this large chamber.



Figare 10. Timitetlons of rosntgen-ray %o dlselose chamber
in bone: A, square end punch in peeition; B, perpendiowlar
roantgenographle appearance of chumberj €, right angle appear-
anga of ohambar., A sone of condensed hone obatruata the view

in B,



