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PREFACE

As one of the earlier pages which follows points out, myths, the folk-ways
of primitive people, still persist and motivate activities in many modern com-
munities. Many health myths not only still are accepted by nonprofessional
people, but some are given added credence by the frequent repetition of non-
critical practitioners. Some have been freshly propagated by each edition of
certain textbooks. People in the health professions have been known to ‘‘take
sides’’ in research feuds, accusations of persecution have been made when con-
clusions were questioned on the basis of statistical evaluation, and cold objec-
tivity often has encountered heated emotion. It has been found a bit difficult
at times for truth or fact to prevail when emotional individuals will to believe
rather than to conclude.

A conference is reported in the next 220 pages which was planned to sift
out fact from myth in one of the major areas of concern of the dental profession.
This conference, utilizing the workshop technic in which ‘‘faculty,” consultants
and “‘students’’ all study together in a university situation, attempted to ap-
praise the present scientific status of information regarding the technics avail-
able to control dental caries. The idea of such a conference grew from the
demand by the Counecils on Dental Health and Dental Therapeutics of the
American Dental Association, members of the American Association of Public
Health Dentists, many health educators and many practicing dentists for a
eritical summary of the information that is scientifically valid in the field of
onries control.

This conference was sponsored jointly by the School of Public Health and
the School of Dentistry at the University of Michigan as an inservice training
sourse during the second week of September, 1947. It was financed largely by
funds which resulted from the efforts of the W. K. Kellogg Foundation of Battle
(reek, Michigan, to promote a better dissemination and utilization of past and
surrent research in the health sciences. It was planned months in advance by
u group representing the Headquarters Office of the American Dental Associa- .
tlon, dental research, public health practice, dental health education, biostatistics
und library science. Nineteen persons, principally dental caries research work-
o, participated in the lectures and 114 people in all participated in the dis-
oussions and evaluations. These participants gathered from different parts of
Onnada and the United States because of a variety of interests—private dental
practice, public health practice, dental research, health education, dental edu-
ontion, biostatisties, nutrition, bacteriology, biochemistry and pediatries.

Lectures were presented during the morning sessions only, after the first
day’s proceedings, with a question and discussion period following each lecture.
The afternoon periods were devoted entirely to ‘‘committee’” aetivities in dis-
ousslon rooms or in the dental library, eritically checking the validity of the
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PREFACE

o well-appointed stacks of the library. Six evaluating committees had beer
lized well in advance with chairman, secretary and technical assistants
ed to help appraise the available information and draw conclusions about
f })mparcd questions which concerned particularly (1) the mechanism of
ries process, (2) the relationship of systemic conditions to the caries
88, (3) the effectiveness of prophylaxis, toothbrushing, chewing gum, denti-
i and mouthwashes in the control of caries, (4) the utilization of fluorides
ilver s'alts in the control of caries, (5) the relationship of ingested vita-
and n:unerals to dental caries, and (6) the contribution of various types of
0 carieg control. The conclusions of these six committees were reported
wed and adopted in a general session during the final day of the conferencej
n T‘otrospect, a week-long conference of this type appears, very definitely
'ovu'ic a device to evaluate research critically, to help disseminate thisj
nation promptly and thereby reduce the lag between discovery and utiliza-
and to note clearly the areas for new or substantiating research. Without

, an i'ntriguing method has been demonstrated that can be employed to
w0 conjecture by fact.

m'lmowledgment is made to the Journal of Dental Research for permission
n‘mt.t,l.iis material in book form, to The C. V. Mosby Company for publish-
0 original material, and also to Hamilton B. @, Robinson, Philip Jay, and
Rankin for their generous assistance in editing, ’

KennerH A. EAsuick, A M., D.D.S.
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INTRODUCTORY REMARKS

Dr. KenNETH A. EASLICK

You people have been called together in this Auditorium of the School of Public Health
to do a job that seems desirable and very much needed. How much needed you may expect
{0 lonrn from the second morning speaker. The job is, as you know, the evaluation of the
solontific information which is available on the process of dental caries and its control, as
fur an it is liumanly possible as of September 8-13, 1947.

A job to be completed successfully calls for effort and rolled-up sleeves. Sometimes,
us you may recall, it calls for blood, sweat, and tears; I hope that we do not go that far at
(hin mooting. As I assess this week of planned activity, all of us are going to have to work
lird and quite continuously for six days, but I think that all of us are going to like it.

Bocause of some pointed questions overheard, ‘‘What is an inservice training course,
wuyhow?’’ it seems particularly appropriate that the Planning Committee selected for the
“ildele-oft?? speaker this morning the man that it did, and I personally should like to con-

(ulate Dr, Henry Vaughan on his attendance. The last time that I presided at an Inservice

ning Program in this auditorium, Dr. Vaughan, at the very last minute, begged to be
wseusod from speaking—he had an appointment with his dentist. Sometimes it is a real
ovomont to secure Dr. Henry F. Vaughan, Dean of the School of Public Health, and
10 flud him willing to speak briefly on the subject which our Planning Committee assigned to
llm, *‘The Inservice Training Program at the School of Public Health.”” Dr. Vaughan, we
vecluto the keeping of your appointment this time with 70, or 80, or 100 dentists instead
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[l EFFECTIVENESS OF THE TOPICAL APPLICATION O i complete contrast with Prime’s work are the findings of Klein and

SALTS IN THE CONTROL OF CARIES i In a well-controlled clinical study of 700 children 5 to 12 years of age.

wmur A, ZANDER, D.D.S., M.S., A wneil the same technie as Prime on the right maxillary first permanent
TUFTS COLLI’EGE D,ENiiiCIgz[(i?F};:sg:oOF %KNICM' D und the left mandibular first molar. The other two first molars were

i & o Wi controls. Once a year the teeth were re-treated, and they were re-

. There isn’t anything new about the topical application of silver
I8 now called, ‘‘impregnation.”” Tt was described in 1897 by Mrunl
L time, its use has been continued with reports of both success
accomplish protection of teeth against dental caries. Quoting my
por in 1941, ““Too many times in the past, forceful personalitios
nking have been the substitutes for carefully controlled oxpe
where in dentistry can this be better seen than in careful examin
ilable literature on silver nitrate and its application in the |

wl nlter 3% years.

Ilo | (from Klein and Knutson) shows in detail the condition of the
flor three and one-half years. Let us look at the ‘‘caries-free”’ in 1937)
| by 1941, one or more surfaces became carious in 246 treated and 236
Wl maxillary first molars, and in 194 treated and 225 untreated man-
flinl molars. On a percentage basis, 79 per cent of the treated and 77
| of the untreated molars became carious. Thus, the treated and un-

ari : : g suffere cimat ame caries incidence.
ital caries.”” This statement still holds. Therefore, if your Comm il suifered approximately the same caries 4
ave made such a statement, still asks me to diseuss this subjoet, TapLe T
't be too surprised i i i
e disregard the literature connected with LUNBITION, IN 1941, oF TREATED (T) AND CONTROL (C) FIRST PERMANENT MOLARS,

UWING HpRoIpEp CONDITIONS IN 1937, NUMBERS AND PERCENTAGES BASED ON

Brooks, Bryan, Cleary, Hoffman, and Prime, and a good many 6
DENTAL EXAMINATIONS OF 474 ScHOOL CHILDREN*

son for not considering them is*found in the statement 1 read,

I'should like to discuss the subject under two headings: 1, I s FirsT PERMANENT MOLARS
lication of silver salts proteet tooth substance against caries! NQ’&’;’;‘ZEQF M BRE PERCENTAGEY
il is the mechanism of this protection? ATTACKED BY MAX. | MAND. | BOTH | MAX. MAND. | BOTH
Miller treated dentin and enamel of extracted teeth with a ut ey cances o 541 [T IO [ ]G I TG 1% 5[5 I30‘8 4?013'(7}'
. i - : One 42 32 19 21 61 53 54.5 42.1 29.2 31.8 43.0 37.3
llliin .}qoluﬁ(m. He ;hen suspended the teeth in a glucose-suliva Two 13 7 17 15 30 22 16.9 9.2 26.2 22.7 21.1 15.5
nd that the area of dentin treated with silver nitrate di Three BiLak B (o3 S0 18 77 6.1, 86788
aleification as did the untreated i e did NAN. [our or five L) S T el g s 12.3 10.6 6.3 5.0
N he untreated areas. This he could not di One or more ~ 56 40 49 47 105 87 72.7 52.6 75.4 71.2 73.0 613
mel.  Miller’s experiments were repeated by Hill and Arnold One 149 163 78 97 227 260 49.5 50.9 30.8 35.1 41.0 43.6
erved that enamel treated with silver nitrate did not decaleify :l“"’ ﬁ ‘;’} g§ gg %iﬁ 1§g 2%‘2 12.2 23? 22'3 2%"{ 2;,'2
s : x . ; ree ] 5 ¢ ¢ 5 s 4 - 5
reated mu}mc] when it was exposed to 5 per cent lactie neld, [four or five 13 11 29 28 42 39 4.3 3.4 115 101 7.6 6.5
ratory evidence which I should like to present and discuss 1o One or more 946 936 194 225 440 461 81.7 73.8 76.7 81.5 79.4 77.3
fow olinic 0 T . e Two 15 13 23 15 38 28 19.7 21.3 21.1 15.8 20.5 17.9
Now, for clinical data. Hoffman subjected fity-six case reco e Three 13 7 7 10 20 17171115 6.4 105 10.8 10.9
elice to statistical analysis. Prime had applied a solution ol ' [four or five 20 18 61 60 81 7826.329.556.0 63.2 43.8 50.0
or nitrate to etehed tooth surfaces; the interval between indivi Two or more 48 38 91 85 139 123 63.2 gg‘g, Sg.i 82.2 745.21 1108.58
" d 1 . 3 Three 1 5 1 i 2 4 6.3 20 8 g . .
8 varied from three to more than six months. The number ¢ Four or five 8 & 928 18 36 2650.0 53.3 87.5 78.3 75.0 68.4

Three or more 9 11 29 19 38 30 56.3 73.3 90.6 82.6 79.2 78.9

l win uv;d _I{nntnon: Studies on Dental Caries. XIII Effect of Ammoniacal Silver
LU les In the First Permanent Molar, J. A. D. A. 29: 1420, 1942,

wiber of teeth showing specified conditions in 1937, and on which the percentages
shown In Table IT (of Klein and Knutson).

v molars, nincteen among the T group and sixteen among the C group, have
rom ltlm'nrlm.l,vﬂls, since they showed carious lesions on three or more surfaces
ur extracted,

ited were 887, and the total number of treatments, 5304, wi
treatments for each surface. According to Prime, ‘‘Carioy W
) case.”” Hoffman studied Prime’s record cards and recullod
) had had silver nitrate applications at one time or anothe
jo surfaces, which he found to be caries free. 1 hope Hoffm
‘study later. There is no control in this study. IHowever,
author’s figures indicate that, at least in the hands of Priy
rognation was extremely successful in the prevention op
Of,

After Dr. Wallace’s excellent paper on the appraisal of
Dr, Knutson's objective report with such statistically signifl
any Lo wee that the available reports concerning silver nli

latest proponent of the silver impregnation theory is Gottlieb. His
lonoe is based upon the studies by Younger published in Gottlieb’s
tal Caries, Twenty-nine children between the ages of 7 and 12,
Wi average of 10.8 cavities per child, were selected for the experiment.
with olinieally visible carious lesions were then restored. Twenty-four
solved an impregnation with 10 per cent silver nitrate solution pre-

s .8 a8 88 T T T T TR N -y . T At
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l of one year, the children were re-examined and at the same time re-
mated. At the end of two years, nineteen children of the experimental
and five of the control group were re-examined. Now, ordinarily we
simply state that such a clinieal study should not be discussed at all be-
obviously the number is insufficient. Because of the extreme interest in
h’s work, and because of the publicity which it has received in the past
onths, I have studied these figures in detail. I found out how many
s Child No. 1 had, Child No. 2, and so on down the line; the age of each
the children; and then, with the kind help of Miss Hall, we took these
~and tried our best to see whether there were some statistical significance.
| will just bear with me, I shall present some of those figures on the
realizing of course, that the data actually do not merit discussion.

oar of Hwperiment:

Control group 4.20 X 0.38 new cavities
[ixperimental group 0.46 & 0.23 new cavities
Difference 3.74 0.44
Jritical ratio = 3.74 = 8 +
0.44
Yoar of Experiment:
Control group 5.20 & 0.38 new cavities
lixperimental group 0.68 & 0.21 new cavities
Difference 4.52 0.43
Critical ratio = 4.52 = 10 +
0.43

iese are the figures for the first and second years. In the first year, the
ice for the control group was 4.20 cavities plus or minus 0.38, while the
| group had 0.46 plus or minus 0.23, with a difference of 3.74 plus or
0.44; the critical ratio, 8 plus. I am not much of a statistician, but they
this is significant, if you are satisfied with those figures.

the second year, the incidence of decay in the control group was 5.20 plus
s 0.38; in the experimental group, 0.68 plus or minus 0.21; the difference,
lug or minus 0.43. The eritical ratio equals 10 plus.

lere were five subjects in the control group. In the first year those sub-
1d 4.2 eavities, and in the second year they had on top of that, 5.2 cavities.
'r words, in two years, they got 9.4 cavities. The age group is 8 to 12
Those figures are way out of range of the figures which we know are the
“caries incidence for that age group. T don’t think that having just five
1 the control group justifies statistical analysis. We do know something
the incidence of caries in such an age group, mayhe not exactly for

Texas, where those figures come from, but for the nation as a whole,
ing to Klein, those figures are something like 1.4 cavities per year. To
o rigid statistical analysis Younger’s finding of 0.46 + 0.23 new cavities
ilver nitrate-treated group, let us double the standard error and add this
wvernge, which gives us 0.92. This compared with Klein’s national aver
v Little more in line, but still significant.
o problem is the interpretation of these studies by Younger, Klein, and
n. and algo the data ranortad hv Hoaffman  On tha aiwfans thass abodice
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they may have arrived at their conclusions; Klein and Knutson, that'there is
no value to impregnation with silver nitrate; and Younger and Gottlieb, that
it has value as a caries control measure. The age group is the same for both
of these studies. One difference is that Klein and Knutson used only two first
permanent molars for impregnation. Younger impregnated all teeth. Yester-
day I asked the question of Dr. Arnold why there existed in endemic areas a
difference in the reduced incidence of caries for some teeth when compared with
others. A similar question was asked again today: which teeth and which
surfaces apparently have a reduced incidence of dental caries? Robinson’s
answer applies also for the studies on silver nitrate. Klein and Knutson, I be-
lieve, devised too difficult a task for silver nitrate by expeecting it to protect the
first permanent molar. The incidence of caries is so much greater for this
tooth than for any other tooth in the mouth that even in a relatively caries-im-
mune mouth, this tooth often shows a carious lesion, although none of the other
teeth have any evidence of decay. Silver nitrate impregnation may afford the
tooth some resistance to caries, but not complete resistance. As far as the first
molar is concerned, that increased resistance is not sufficient. To illustrate, let
us assume that silver nitrated enamel is five times more resistant to decalcifica-
tion than untreated enamel. Then it would take possibly five times as long for
the carious process to get started, or the process has to be five times as strong.
Now, these figures and this whole principle are just empirical for the sake of
illustration. Klein and Knutson impregnated the first permanent molar once
a year. The last impregnation was in the fall of 1939; the examination was
made in the spring of 1941. A year and a half intervened between the last
impregnation of silver nitrate. It is indeed possible that the caries attack rate
for the first permanent molars may far exceed any artificial caries immunity.
Perhaps an experiment in which sodium fluoride was applied to the permanent
molars only would give comparable results. I am thinking now of the over-all
60 per cent reduction in dental caries due to sodium fluorides which is probably
an average of 90 per cent effectiveness in the anteriors, and 30 per cent or less
in molar teeth. Therefore, it seems logical that while for the first molar the
silver nitrate impregnation was not sufficient protection, it may have been suf-
ficient for some of the other teeth. The caries mechanism in all its complexity
is more acute for the first molar than for any other tooth.

Younger certainly used much too small a group to stand up under critical
examination. However, his work gives an indication that the impregnation
method may have some value in reducing the incidence of caries. Much larger
groups must be studied before Younger’s and Gottlieh’s claims can be accepted.

Now, a few words as to the mechanism by which the impregnation method
might protect the tooth. Prime, Ross, and Gottlich believe that it forms a
harrier to the organie invasion roads of dental caries, and that brings us back
to the mechanism of dental caries. In previous discussions at this meeting

(nccording to Miller’s hypothesis), it has been agreed that in caries of dentin
o esinbanlesbln:aatlnm anssane. mshila fan aanias af anamal 1+ ta muireamiley an anid
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for enamel caries. Gottlieb states, and I should like to quote from his
““In case of invasion of a lamella, where the yellow pigmentation forms
carhead, the possibility of any preparing action by acid is out of the ques-
Only when invading along the prism sheaths does acid form the spearhead.
1ere the situation merits diseussion. Although exceptions may be found,
llone rarely penetrates to the dentin through thick enamel without any
of yellow pigmentation. It appears more probable that the proteolytic
in the already invaded enamel parts facilitates progressing penetration
litional acid producers. This is true only for enamel. In unhampered
wsing dentin caries, the signs of acid action make the spearhead as a
" In other words, Gottlieb, who uses yellow pigmentation and proteolysis
hangeably, believes that this is the first sign of caries which starts at a
o, In other types of beginning caries, acid action is of prime importance.
els that the difference is that the lamella organic invasion roads, as he
ntly repeats, are the more common heginning areas of caries. Therefore,
slruetion of these roads by an insoluble salt is his explanation of the
nism of silver impregnation. T should like to point out that he now recom-
i 0 B0 per cent solution of zine chloride followed by a 10 per cent solution
¢ ferrocyanide instead of the silver impregnation we are talking about

The principle of its action he claims to be the same as in the use of
nitrate. Now, the action of silver nitrate solutions is not just one on
ganic substance of the enamel. Arnold and Hill demonstrated, on pow-
enamel, that the silver combined principally with the inorganic material
enamel; only a small fraction of the silver salts were found in combina-
ith the organic substance. While these experiments carried out on pow-
enamel are not directly applicable to the intact enamel of human beings,
ndicate that we do not just simply obstruet ‘‘the organie invasion roads,”’
(ottlieb’s terminology.

herefore, in summary, the mechanism by which the application of silver
n enamel affords protection may be an obstruction of the organiec material
alteration of the inorganic material to make it more resistant to decalei-
n by acids.

ow, bofore T conclude, I believe I have about two or three niinutes more?

R. BEASLICK.—Yes, go ahead.

R, ZANDER.—I should like to make a plea for silver nitrate. After you have hean
the fine studies on topical applications of sodium fluoride, this, as I mentioned,
iticlimax, My job would be much more pleasant if T were able to show you a
f good data and a confrolled experimental setup to prove that silver nitrate in
wmothing or is not worth something. Considering the available evidence, I, for one,
vonelusively state that silver nitrate solution affords protection to the enamel of
On the other hand, T would not completely discard the theoretical approach of
b, the thorough work of Klein and others, nor Hoffman’s observations of Prime’s
What we need is n comprehencive study comparing the relative value of topienl
tlonn of silver nitrate and sodium fluoride. Oneco and for all, silvor nitrato should have
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here; perhaps one of them will go home with the possibilities of silver nitrate in mind as
well as the actualities of sodium fluoride.
Thank you.

DISCUSSION

DR. EASLICK.—Thanks very much, Dr. Zander. And I should like to assure you,
for whatever the evidence is worth, my shirt never had dental caries.
Dr. Zander’s presentation is now open for discussion.

DR. J. M. WISAN (New Jersey State Department of Health).—I should like to
ask a question of both Dr. Zander and Dr. Knutson. In the light of their studies, do they
consider that the filling of pits and fissures, which a sharp explorer detects, without
observable decay is a justifiable procedure?

DR. ZANDER.—My answer to this question is not based upon scientific experiments.
This is an opinion made after seeing hundreds of child patients, that ome is not justified
in letting pits and fissures go with just applications of drugs. I do believe that they
should be filled. This is a good point which you brought out, and I am glad I have a chance
to speak for one more second. Looking over this program on the ‘‘Control of Dental Caries,’’
we see much about many drugs, but no mention of good operative dentistry and some of
the procedures of careful diagnosis, which in many an office have controlled dental caries
to such an extent that for many years the people haven’t lost their teeth.

DR. EASLICK.—Dr. Knutson, do you want to get on the record, too, since this
question was directed to both of you?

DR. JOHN W. KNUTSON (United States Public Health Service).—Even before
topical fluorides came on the scene, I was of the opinion that if children, or individuals, got
to the dentist at regular intervals, as determined by the dentist, one wouldn’t have to
worry about filling pits and fissures which might mnot become carious. Certainly if children
did get to the dentist at regular intervals, there would be plenty of teeth to fill that were
actually carious.

DR. EASLICK: Dr. Hoffman?

DR. OLIN E. HOFFMAN (Iowa State Department of Health).—I should like to
sy at the onset that Dr. Zander certainly gave a very fine presentation and was very fair
with all the contestants. Dr. Zander did not, however, bring out the fact that the technics
used by Dr. Prime and Dr. Knutson were different. He had the impression that the
technic of the use of silver nitrate to arrest caries was the same. Now, as I understand
Dr. Knutson’s technic, he merely applied the silver nitrate to the portion of the tooth with
cotton, isolating the quadrant with cotton rolls. Is that right, Dr. Knutson?

DR. KNUTSON.—Yes.
DR. HOFFMAN.—You did not use the rubber dam in the application, did you?
DR. KNUTSON.—That is right.

DR. HOFFMAN.—Now, that is one of the chief points of difference, Dr. Zander. It
will correct the large difference in the conclusions that were reached in those two pre-
sontations, Dr. Prime first gave a prophylaxis, and he did just the thing that Dr. Zander
hag been encouraging, which all of us wish to encourage; that is, good operative dentistry.
Dr, Prime filled all of those occusal surfaces. They were all filled; he did not depend on
pilver nitrate to take care of the occlusal surfaces. Dr. Atking and I treated forty children,
ranging in age from 4 to 17, over a five-year period of time. We treated both the proximal
wurfaces and the ocelusal surfaces twice a year. We finished with twenty children; the
proximal caries was arrestod, but the occlusal caries was not. You can’t stop ocelusal
cnries with silver nitrate, You enn wlow it down, but you ean’t stop it. But Dr. Prime would
give n prophylaxis and then under the rubber dam would apply silver nitrate to all of the
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i into interproximal surfaces. He would rub in the silver nitrate on the surface
oth so that the silver nitrate would penetrate the plaque, or destroy the plaque, and
- the proximal surface. That is the reason why he obtained such good results over
i that he used it in his practice, but he did not depend upon it to arrest occlusal

[IASLICK.—Is there anything further, Dr. Knutson?

KNUTSON.—I am glad that you pointed out the differences in technic, Dr. Hoff-
wge up until the time that that was pointed out, I rather objected to the compar-
had 500 cases in our study, whereas Younger had only nineteen treated and five
ndividuals in his study. Furthermore, it is elear that the five persons in his
‘oup had an extremely high caries attack rate, four to five decayed teeth per person
, and a high average is one per year. We know from this that he had an
il control group. In spite of that extremely high rate, the application of statistical
0 the data and the calculation of standard errors appear to have given additional
to those figures to Dr. Zander, which I don’t think is warranted. In making
ns of these data, it is important that we be familiar with the characteristics of
ries in population groups. There is great variability in the number of carious
mg individuals. The average incidence may be three-fourths to one decayed tooth
n poer year for large groups, but in exceptional individuals, it may be five, six,
o that if we have a control group consisting of five individuals who are obviously
1l casos, we need to be very careful about our interpretations.

ther point that Dr. Zander brought out that I think onme has to strain a little
low or to agree with is that since our re-examinations were a year apart, sufficient
have elapsed to give the teeth treated with silver nitrate time to become carious
mo extent as the control teeth. Any real difference in attack rates, as has been
tod in studies concerned with topical fluorides and fluoride waters, is reflected in
weific prevalence rates.

BASLICK,—Dr. Zander, do you wish to comment?
ZANDER.—Dr. Robinson is going to, I think.

HAMILTON B. G. ROBINSON (Ohio State University).—There is a very
point that is beginning to develop here, that there seem to be two groups of ideas
lental caries control is. There is a group which thinks we are discussing dental
irol as o mass control measure only; and there is another group that has the concept
i denfal caries control for my individual patient?’’ Now, the type of dental
trol which Dr. Knutson is talking about is mass control of dental caries. That is
o iy trained; that is the way he thinks; that is the way the Public Health
it it. I, for my part, am on neither side; I want to see both approaches developed. I
o able to tell a student in school how to take care of his patient individually and
duce mass caries at the same time. The figures come out differently because of
\ppronches. You, Dr. Knutson, want to find an approach that can be used on a
ople and which will reduce the caries of that mass of people. When Dr. Knutson said
n 40 per cent reduction in caries with the use of topically applied sodium fluoride,
not mean that if you use his method on a child in your office the child is going
) por cent less caries. It means that in a mass of the population there will bhe a
nt reduetion. ITn a certain individual in your office it might not produce any
nt ally in another one, it might entirely stop caries. The private practitioner has
ity to do more things. Every time a careful operator like Prime applies silver
nn office, he not only applies silver nitrate, but he treats the patient and he takes
0 operative work. There still is no substitute for metal and plastics for filling
oth, You can’t fill them with fluorine; you can’t fill them with orange juice, nor
in D, You have to fill them with gold, amalgam, coment, or plastic, We have to
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very probably will, show a reduction in caries in those office patients. But the other group
is looking for a method that can be applied to a mass of the population and bring down the
caries rate without having to give all this type of individual care. So, I think that we have to
think of two types of caries control: That which the men who are in the offices are going
to take back to use, which might be far different from caries control as we think of it
for a mass population purpose.

DR. KNUTSON.—I am sorry I must disagree again this morning, this time with the
point that Dr. Robinson was trying to make. I don’t think we are talking about different
things at all. If a procedure is effective for the individual, then it should be effective
for numbers of individuals. If it is a partial control procedure, such as the use of
penicillin in the treatment of osteomyelitis, it might be effective in only 80 per cent of the
cases and, therefore, you can’t assure a given patient who has the disease that you are going
to cure his osteomyelitis. The use of topical fluorides is a partial preventive, and we can’t
predict which individual is going to get the greatest benefit from it. As I see it, there is
no real difference between effective public health procedures and effective procedures used by
the private practitioner. What difference there is, is based wholly on practical considerations.
From a public health standpoint, procedures that don’t cost too much and that can be
applied effectively to the mass population are most likely to be adopted for use. I wonder
if Dr. Hall might want to shed some light on this point of disagreement.

DR. EASLICK.—Dr. Hall, you have the floor.

DR. MARGUERITE F. HALL (University of Michigan).—Well, I think it is sort
of wonderful to be a statistician on the outside and to be working with these professional
people. T should like to point out that both Dr. Knutson and Dr. Robinson are right. It is
wonderful to encourage the private practitioner to have a little research attitude and to try
and analyze his data, even though the data are limited. And the value of some of the
statistics, as Dr. Zander pointed out, is excellent to indicate that there is something in small
samples when you have faith in the comparative value within the sample itself. And the
professional man comes to the foreground in his consideration of that control group made
up of the Texas people by saying ¢‘sure, those five cases are absolutely ones.”’ It would be
just as though in the height illustration we selected all the Alton, Illinois, giants. And that
is what happened. But Dr. Zander tried to do something with the material by taking the
large sample of control individuals, through some of the work that has been previously
done, and still show that even though the control group on the large sample produced the
1.4, Dr. Younger from Dallas had an experimental group which still might be of some value.
Now, there are other statistical interpretations that Dr. Zander didn’t give which would
come in if the material were really played out by the statistician, but usually the statistician
drops from the scene as soon as the professional man has received the help that he has taken
from the use of statistics as a tool. I definitely have been appreciating this work this week
in seeing the recognition that the professional man is giving to all the tools that he can
have at his disposal, and statistics happens to be one of those tools.

DR. EASLIK.—Now, Dr. Wisan, you requested the floor.

DR. J. M. WISAN.—TI should like to suggest that we suspect the figure of one cavity
per year in children., My basis for suspecting these data is the experience that we have had
in New Jersey with approximately 10,000 children treated by approximately 100 different
dentists who found an average of three fillings per year required per child.

DR. ZANDER.~—TI ghould like to get into this apparent dissertation between Dr. Robinson
and Dr, Knutson, I actually let Dr. Robinson speak when I should have answered you in
the firat place, but T thought he could do it just as well, or probably better. Now, as I said,
ptatistics are fine, but I also have some logic. T am a human being; T am a dentist and
oo cortain things, I1f I go home from this conference, as it has heen developed, my clinie
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- be reduced.”” Now, how it looks in the individual case is of some importance
m f public health point of view and also from the private practitioner’s point of
[' you apply this to a very susceptible patient, don’t worry at all about the causes
usceptibility. Don’t worry at all about the mechanism of caries in his or in any
#o. All you do in such a case is apply topically sodium fluoride. I don’t believe
this particular individual you will find that he has 40 per cent less decay one year
w. Lf you would take the individual whose caries susceptibility, as indicated by past
lont experience, lactobacillus count, and so on, are fairly low, that individual who
) other side of the statistics and only gets one or two cavities per year, you may find
particular individual an eradication of dental caries. The reason for this may be
1 the mechanism by which sodium fluoride protects the tooth and/or the caries
m.  While this factor may not be so important to the statistician who studies a
mber of figures for the whole population, it is very important to the individual
nd to the individual patient. Perhaps some day we shall be able to predict those
which sodium fluoride will and will not be effective. This point, up to now, hadn’t
ught out too well, and that is what I believe Dr. Robinson and T are driving at.

. KNUTSON.—I just want to rise to point out that I finally arrived at the con-
hat T was wrong. I misinterpreted the meaning of Dr. Robinson’s remarks. My
wtanding was on the point of essential difference between the interest of the publie
orkor and the private practitioner in the patient. I am sorry I made that misinterpre-
' your remarks. g

. ROBINSON.—I was going to say that was my intent, and I also want to say
commend that the individual dentist use topically applied sodium fluoride, but he is
g to see the results the same way you do. You are seeing a 40 per cent reduction,
might see a 100 per cent reduction or zero reduction. He has to think of the
, and you have to think as a public health man.

. KNUTSON.—That is right. The point should be brought out, too, that by and
ntists have not been accustomed to rendering preventive services. They don’t know
harge for preventive measures—charge their patients a fee for them. I agree with
with Dr, Gruebbel, who brought out the point earlier that several problems remain
vod in connection with this whole matter of using a preventive agent, and particularly,
h is o partial preventive.

« WASLICK.—Along about this time on previous mornings we had a ‘‘wiggle’’ period,
ime of you will keep your questions, although we are running far behind this morn-
hnll have a five-minute wiggle period and then reconvene.

. BASLICK.—Ladies and gentlemen, if you will come to order, I should like to
the final speaker in this symposium on fluorine. He has arrived in Ann Arbor
ut of breath, because of a combination of problems which I understand arose from
; 0 new position, from house hunting, and from the arrival of the stork, which I
one could classify as house breaking!
yhow, we certainly are glad to see you here, Dr. Bibby, and because of the un-
ort that you have exerted to join this Workshop group, I think you are almost
0 the ovation that the Massachusetts hygienists have given you in a recent article.
Bibby comes very, very recently from Rochester, New York, where he has ac-
he position of Director of the Iastman Dental Dispensary. He has, however,
ntopped out of the Dean’s office of Tufts College Dental School. The subject
to him is ‘““Fluoride Mouthwashes, Fluoride Dentifrices, and Other Uses of
i in the Control of Caries.’’ That about covers the fleld, T think, Dr. Bibby, and
1 to present you to this group.

FLUORIDE MOUTHWASHES, FLUORIDE DENTIFRICES, AND OTHER
USES OF FLUORIDES IN CONTROL OF CARIES*

Basm G. BisBy, D.M.D., Pa.D., DiRECTOR, EASTMAN DENTAL DISPENSARY
RocHusTER, N. Y.

I think probably the best way of introducing what I am going to report, a
good deal of which is work which I have been instrumental in instigating, is to
say that after the initial demonstration that there was a reduction in dental
caries resulting from the application of sodium fluoride, it seemed to me that the
important thing to do was to see if we could improve upon the effectiveness of
the procedure which we had run upon purely in a hit or miss way. It happens
that we had been associated for some time with investigations trying to deter-
mine the mode of action of fluorine in preventing dental caries. Out of those
investigations we came to the tentative conclusion (perhaps we stated it more
than tentatively) that fluorine was effective largely as the result of reducing the
solubility of the enamel and thereby making it more resistant to an attack of
dental caries. Obviously such an hypothesis has little value unless it has proof.
Therefore, in starting the initial study on fluoride application, we had in mind
two purposes. The first was to test the rightness of our theory on the mode of
action. The second was that by chance we might strike something which would
give rise to a new approach to caries control.

There were no guide posts; no one had ever before deseribed a method for
using fluorides in the mouth. Being cautious, we started off with one-tenth of
one per eent solution of sodium fluoride. Since it was thirty miles to Brockton
where we started our study, and since my car wasn’t too reliable and the snows
in New England are somewhat unpredictable, T arranged, as well as I could, to
get down to Brockton in the better weather and at times convenient for the school
system. That is why we gave treatments at intervals of approximately four
months, or three times a year. The group of children was as large as we could
conveniently collect. We started off with more than one hundred, and so had
the mystic advantage of having crossed the century mark when we started. So
this somewhat unscientific experiment was started and gave good results. From
then on, my activities in the clinical fluorine studies have been rather unfortunate.

At this point we thought we would become scientific and make a laboratory
approach to the problem and really find something which instead of reducing
dental caries by 40 per cent as sodium fluoride does, might reduce it by 95 per
cent, or even 96 per cent, and on up. Accordingly, we initiated laboratory studies
with the idea of subsequently applying findings in clinical tests. That was one
aspect of the problem. Another approach to improving the efficiency of fluoride
therapy was based on the idea that since the somewhat casual method we em-
ployed in Brockton of bringing fluoride in econtact with the tooth surfaces seemed
to work, a modified clinical procedure might be much more effective. We en-
vigioned a procedure which would not only be more effective but would also he



