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GUEST EDITORIAL 

SO THAT WE MAY LEARN 

Mayer G. Levy 

Associate l~ditor 

\,Vho nmong us hns an alternative to continuing po~tgraduntc education; 

The rapid cxpnnsion of dental knO\dcdgc is continuous and so must be th<.: 

disscminntion of this information. New mechanisms as teaching mcdin arc 

regular I y developed, :·ct only 13 '; 0 - I 5 °;;, of the dentists in this countr\' a vai I 

themselves of regular continuing education. 

Who nmong us can dc1w the professional need for continuing postgraduate 

education? 

Surely, dcntnl patients have ns much right to modern ,kntal th<.:rapy· as den

tists have the rcsponsibilit:, to practice to the best of their abilities. Consumer 

concerns no longer wait. 

Since 1969, thirteen states h:1.vc instituted continuing education r<.:quircrncnts 

on :1 society" or examining hoard level. 7\:o,\· is the time for the dentists of \'ir

gini:1 to :1.ssumc this rcsponsihilit:, for the protection of the profession :111d of 

the p:1.ticnts. ".':ow is the time for the dentists of \'irginia to <.:~tahlish fir111 in

centives for continuing postgrndu:itc education so th:1t \\'C ma:,· learn, record 

our interest, :1.nd provi,k for our pntients ,\·ho dcpcnd on om kno,\·ledgc. 

No,\· is the time. 
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PREVENTIVE DENTISTRY-NEW CONCEPTS 

ELEMENTARY SCHOOL DENTAL HEALTH PROGRA~lS 

by H. Gordo11 Cheney, DD.S., M.P.H. 
Clx,inmm, Dep11rt111c11t of Ge11crn/ 1111d Prc'U'lltii·c !)cntistry 
VCU-.WCV, Sc/.iool of /)emistry 

Tommy Thomas from Metropoli
tan, Virginia, and Janie Jones of Rural, 
Virginia, both have been exposed to 

dentistry for the first time in their 
lives this ycar-:md they like it. About 
three yca~·s ago a few· pilot programs 
on preventive dental health education 
were started in elementary schools 
across the U nitcd Stares. Since rhcn 
many others have been started and 
C~l'.Tently there arc programs in the 
cities of Newport ::\Tews, Roanoke, 
I lopc\\'cll, Front Roval, Richmond 
and manv other loca.lcs around the 
State of 'lirginia. Through such pro
grallls as these in Virginia, a vast num
ber of third-grade children arc being 
exposed to dcntistrv and :1ctivch- par
ticipating in progr.ams that wil.l help 

them to achieve better oral hcalrh. 

In this countn· onlv a small per
centage of chilclr~n rcc.ci\·c preventive 
de t I • n a scrnccs and o\·cr 50 percent of 
th e school children at age six have 
ne,·er been to sec a dentist. It docs 

nor scclll feasible to attempt to bri1w 
a II of ti I • 1 I I • • ::-1 csc c 11 c rcn to t 1c cx1stmg 
den t·11 ffi ~ 

• 0 ccs; therefore, another mcth-
0d \\'as deemed ncccssarv. That plan 
\\'as to introduce a total!~ new dental 

health program to children in familiar 
surroundings to them-their schools. 
It was felt that the school setting was 
the best place for this new dental edu
cation progrnm bcc:111sc it \1·as con
ducive to learning and peer group re
inforcement; it was the Ill''~t central 
:irca \\'here all children could become 
dcntalh- informed; dc\'Clop their 0\1'11 

pcrson:11 h_\·gicnc and learn the role 
that the dentist ph_\'S in preserving 
teeth; :111d the children could act as 
carriers in tr;insporting information 
about dcnristrv to others in their 
famih-. 

These preventive dental health pro
grams impart dcnt:il hc:ilth informa
tion to children and let them activch· 
learn techniques to prc\·cnt dental dis
c:ise. The method h:· which these pro-

I I • I " I " grams arc tang 1t cmp 1as1zc t 1c w 1v 
rather than jt!St "how to" in the ap
pro:ich to controlling dental disease. 
Lackcv (J. Cal. Dent. Assoc., Feb. 
1974) • showed that just giving a child 
:i toothbrush :md showing the method 
of brushing one's teeth has little or no 
1·;1l11c. Th/author snid thnt :in effective 
school dental henlth program must 
first snpph· the "why's" and then the 
"how to's" could he added. 
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These public school dental programs 
try to accomplish four objectives: 

July Aug. 1972) has reported short

term success in these dental school 
programs. Also preliminary results 
from some of the programs in Virginia 
have shown encouraging results. 

1. They create awareness about 
dental health. 

2. They develop values of the im
portance of good oral health. 

3. They begin to build life-long 
oral health habits. 

4. They develop psycho-motor 
skills in plaque control. 

Masters (J. Am. Soc. Prev. Dent., 

Through these dental health educa
tion programs in the school systems, 
the Tommies and Janies of tomorrow 
will enter dental offices with cleaner 
teeth, be more knowledgeable about 
dentistry and be motivated toward 
better dental health. 

STATEWIDE DENTAL PLACEMENT SERVICE 

Sponsored By 

The Virginia Dental Association 

The Virginia Dental Association is pleased to announce the implementation 

of its dental placement program entitled "Opportunities in Dental Practice." 

This service has been established to function as a clearinghouse for information 

relating to auxiliary employment, establishing or purchasing a dental practice, 

and to locating other dental employment opportunities. 

This service extends placement referral services to all categories of dental 

personnel: dentists, dental hygienists, dental assistants, dental laboratory tech

nicians, and other dental personnel. Communities or health care institutions 

with salaried openings or other practice opportunities for dentists may also use 

the system to locate professional personnel. 

Using forms available through the Virginia Dental Association office, dentists, 

auxiliaries, dental lab managers, and community "dental recruitment" com

mittees are able to initiate computer searches which result in current listings 

of _dental manpower, available practices or other employment opportunities 

wh'.ch _correspond to their particular needs. After listings arc initially entered, 

penod1c updates arc sent concerning new openings in the designated areas . 

. This service is available to all persons involved in the delivery of dental serv
ices and to communities in search of dental manpower. 

For more information concerning the details of listincr an opcnincr or making 
I
. . D D 

an app 1cat1on contact the: 
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Virginia Dental Association 
2015 Staples i\lill Road 
Suite 331 
Richmond, Virginia 23230 



VIRGINIA RESIDENTS GIVEN PRIORITY IN ADMISSION 
TO DENTAL SCHOOL 

(Statement made before the Committee on Education aud Health of the Se1Zate 

of Virginia 011 February 7, 1974, by John A. DiBiaggio, /)ea11, VCU-MCV 
School of Dentistry) 

Mr. Chairman, I appreciate the op
portunity to appear before this Com
mittee to testify regarding Senate Bills 
95 and 198. 

I am certain that all the deans of 
graduate and professional scl:iools in 
Virginia would agree with the spirit 
of these laws as proposed by Senator 
Fears, since we all appreciate that our 
primary mission as state institutions is 
to produce qualified professionals for 
our State. Furthermore, we all realize 
that other factors arc as important as 
grade point avernge in determining the 
potential candidac:v of an applicant. 
However, we are vcrv much con
cerned that the prop~sing of these 
laws could imply to some citizens that 
the professional and graduate schools 
?f this State a re not current! v respond
ing in a manner that is acceptable to 
both the Legislature and the people 
of this Commonwealth. Therefore, I 
feel that it is imperative that I point 
<>ut the activities of our School of 
Dcnristrv, since I believe thev reAcct 
the acti\;ities of all of the pr;fessional 
:incl grncluatc schools in the State. 

\\!hen I arrived at the Medical Col
lege of Viro-inia Viro-inia Common-

b ' b 
Wealth Univcrsit\· in 1970, I found 
th :1t onh- 59 of the l 00 students that 
\\·ere t<; matriculate in the Fall of 
1970 \\'ere Virginians. This was vcrv 

disturbing to me, in that I appreciated 
that Virginia had a very critical need 
for dental manpower, particularly in 
its rural areas. I learned that there 
were nine counties in Virginia that 
did not have a dentist, that another 
five counties with populations over 
I 0,000 had only one dentist, and that 
still another eighteen counties with 
populations between 5 and I 0,000 had 
onlv one dentist. In manv of these 

. . 
instances, the dentist was elder! y and 
near retirement. Therefore, the situa
tion would he aggravated even further 
in coming years. In order to respond 
to this problem, the School of Den
tistrv began an intensive recruiting 
campaign for Virginia applicants. D:,· 
the Fall of 1972, the entering class had 
developed an entirely different con
figuration. Of 110 students admitted 
in 1972, 95 were Virginians. This sta
tistic was repeated in the Fall of 197 3. 
In other words, the admitting cbss in 
two years had grown from 59 percent 
Virginians to 86 percent Virginians. 

We also appreciated that the School 
must attract larger numbers of stu
dents from rural backgrounds. The 
class admitted in the Fall of 1970 was 
made up of only 16 percent students 
from rural communities. Bv the Fall 
of 197 3, that figure had grown to 3 3 
percent. This was accomplished 
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through an altered system of evaluat
ing the potential of students from 
rural areas. We knew that a student 
who came from a rural background 
probably did not have the same aca
demic opportunities while in high 
school as did his counterpart in the 
:iffiuent white suburbs of our urban 
areas. Therefore, in undergraduate 
school, he would predictably show a 
poorer performance than his urban 
counterpart in his first year. If he had 
potential, however, his second year 
would show marked improve~ent. 
His third year would be even better, 
and in his· fourth year he would be a 
proverbial "house afire." We took a 
chance on exactly those kinds of stu
dents, and our s~ccess with them has 
been enormous. Conversely, those stu
dents who were "A" quality in their 
first year and deteriorated throughout 
their four years were candidates for 
rejection, even though their overall 
honor point might appear more com
petitive. We did, in effect, reject some 
students in this past year who had "B" 
averages and accepted some who had 
less than "B" averages who fell into 
the former group described. 

Finally, we were very much con
cerned about the retention of those 
students that were admitted. We ap
preciated that a student who came to 
us with an academically marginal rec-

8 

ord would need a great deal of indi
vidual attention. This we provided 
through tutorial assistance, self-study 
aids, and other such mechanisms. I am 
pleased to announce that we have been 
able to reduce attrition from the ten 
percent that existed prior to 1970 to 
only two percent in the past two years. 
Thus, we have been able to graduate 
students of the quality and the com
petency that all of you would desire, 
while still being able to accept stu
dents whose academic record was 
somewhat weak. However, it should 
be appreciated that this type of indi
vidualized instruction requires an enor
mous amount of effort on the part 
of faculty and, therefore, it tends to 
be very expensive. At this time, when 
the State of Virginia faces a minor 
financial crisis, it would seem inad
visable to accept larger numbers of 
students who would impose even 
greater costs for professional educa
tion on our taxpayers. 

I am very pleased that all this has 
been done without coercion or man
date from either you as members of 
the Legislature or from the federal 
government. In my opinion, that is 
exactly as it should he done in a de
mocracy. 

I thank you for the opportunity of 
having appeared before you. 



The Evolution of Dentitions 

by ]. W. Osborn 

The study of evol11tio11 suggests how the de,velop111e11t of mannnalirm de11titio11S 
may be controlled 

Because teeth contain the most dur
able of biological tissues they have 
left the best, albeit patchily distributed, 
record of vertebrate evolution. Even 
for the history of man, who is a new
born infant in 500 million rears of 
vertebrate evolution, teeth provide the 
most complete record, with much of 
human palcontolog:· being based on 
detailed measurements of the sizes and 
shapes of teeth. Sometimes, as in the 
fomous Piltdown forger:,·, the sc-
9ucnce in "·hich teeth erupt becomes 
important. The wear on the Piltclown 
canine tooth indicated a rclati\·cl_,· 
earl:,· eruption time compared with 
the molars. This supported the thcor:· 
that the Piltclown skull had human af
finities because, in apes the permanent 
canine erupts rclati\·cl:· later. 

I ,ikc man and apes, every species of 
mammal is ch;iractcrizccl bv a sc9ucncc 
in \\'hich teeth erupt into· the mouth. 
Compared \\'ith those of reptiles, these 
se9ucnccs arc usuallv vcrv irregular: 
for example, in man,' if th~ permanent 
teeth within a jaw 9uadrant arc num
bered I to 8 from the front, they erupt 
in the se9ucncc 6, I, 2, 4, 5, 3, 7, 8, ---

nr. J. \V. Osborn's scholarh· paper, "The 
FYolution of Dentitions", fir;t appeared in 
A1i!cric1111 Scie111ist 61, 1973. Both he and 
the publisher ha,·c gracioush- granted pcr-
11:is~ion for rcprinti,~g the pa.pc; in the Vir
~ 111111 De111,1/ fo11n111!. 

Figure l 

with minor variations. Because this se-
9uencc is repeated in all humans it is 
c\·idenrlv aencticallv controlled, but 
its partfcul:r signifi~ancc in terms_ of 
development, function, and cvol unon 
is not kno,\·n. To unravel this prob
lem it is necessary to trace the evolu
tion of recent ~1ammals from their 
reptilian ancestors of the Permian, 
about 300 million vears ago. 

Unlike mammais, which arc hctcr
odont (rhc teeth have different shapes) 
and diphn>dont (the:v have onl:· 2 
clentitions.-mil k, or deciduous, and 
permanent), reptiles arc usua_ll y hom
odont (all the teeth arc alike) and 
pol:7ph:·odont ( the teeth a re co~stant
h· being replaced throughout life). It 
!~as been calculated (]) that an elderly 
crocodile mav have replaced its front 
teeth about 50 times. It is intriguing 
that the teeth of most submammalian 
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vertebrates, including reptiles, arc re
placed in the following complex but 
regular sequence. Suppose that one 
side of a jaw contains 20 teeth and 
that a new tooth now erupts at the 
back of the jaw to become the first 
tooth to occupy the 21st tooth posi
tion. Soon after this the odd-numbered 
teeth are replaced in the sequence 19, 
17, 15, 13, and so on. At about this 
time a tooth appears in the 22nd posi
tion, to be followed by replacement 
of teeth 20, 18, 16, 14, and so on. These 
replacement waves continue to be in
itiated and to sweep from the back to 
the front of the jaw through alternate 
positions throughout life (Fig. 1). 
However, in some animals ( for ex
ample most snakes) the replacement 
waves sweep through alternate posi
tions in the opposite direction, from 
the front to the back of the jaw. 

Because mammals evolved from rep
tiles it is evident that, somewhere 
along the line leading toward recent 
mammals, the eruption sequence 
changed. By studying the fossil rec
ord between reptiles and mammals it 
should be possible to plot the way in 
which mammalian eruption sequences 
evolved. And if we can understand 
how the regular reptilian eruption se
quences are controlled, it should then 
be possible to understand how the ir
regular mammalian eruption sequences 
are controlled. 

Three theories have been put for
ward to explain the general relationship 
between the dentitions of reptiles and 
mammals: the Odontostichi (2), Zahn
reihe (3), and Tooth Family (4) 
theories. These theories will n~)\\- he 
considered. 
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Figure 2 

Three dentition theories 

The Odontostichi theory was orig
inally concerned with tooth replace
ment in the clasmobrnnchs. Bolk in 
192 2 (2) noted that in these cartilag
inous fish, the even-numbered teeth 
are all replaced at about the same time, 
later to be followed by replacement 
of the odd-numbered teeth and so on 
(Fig. 2). He recognized two types of 
dental units, an odo11tostichos, which 
is a "horizontal" unit consisting of al
ternate teeth, and a tooth family, 
which is a "vertical" unit, consisting 
of all the teeth which successively oc
cupy a tooth position (Fig. 3A). Bolk 
concluded that the pattern of tooth 
replacement in elasmobranchs is due 
to the existence of two types of odo11-
tostichi, the even and the odd-num
bered odo11tostichi, which he incor
rectly concluded had significantly dif
fere~t developmental sites. All the 
tooth families within an odontostichos 
contribute their replacement teeth to 
the dentition at the same time, there
by accounting for the strict alternation 
with which teeth arc replaced in clas
mohranchs. 

• 



Bolk now concluded ( without evi
dence) that reptiles replace tc.et!Y' in 
the same pattern as clasmobranchs. 
And he further concluded (again 
without evidence) that diphyodont 
mammalian dentitions have retained 
the t\\'o odo11tostichi present in reptiles 
(and fish and amphibia): one odo11-
tostichos has been pushed together to 
produce the deciduous tccrh and rhc 
permanent molars, and the other odo11-
tostichos has been pushed together to 

produce the replacement teeth ( Fig. 
3 B). This theory no\\' seems most im
probable because it docs not account 
for the sequences in \\'hich teeth arc 
initiated and erupt in either reptiles or 
ma111111als. 

\Ve no\\' turn to the Za/.111reibe 
theor!·. \ V:n·c rcpl:1ecment of :1lter
natc teeth, as opposed to the strict 
alternation ohscn·ed h,· Bolk, \\·as 
originalh· described in ,; mammal-like 
reptile o·f the earl\' Tri:1ssic ( 5"). It \\'as 
later described in. Permian pcl_\'cosaurs 
(6) and suhsec1ucntly extensively doc
umented for fossil and recent subma111-
111alia11 vertclirates Ii,· Fdmuncl (3). 

It must be noted that Fdmund's o,\·n 
observations were confined to rcplacc-
111ent \\":l\"es in :1dult dentitions. I lcl\\·
evcr, \Vocder111;111 (7) had alrc:1d:, ck
scribed the dc\·clopment of the denti
tion in crocodile cmhn·os. Basing his 
cone I usions on \ \' oederm:111 's dat:1, to

gether \\"ith so111e previous observa
tions on tooth de\·elop111cnt in fish, 
hlinund comrructed the Zal.111reihe 
theor~- (in 1')60) ro :1ccounr for the 
\\':i,·c rcplace111c11t of :1lrern:1tc teeth. 

I le supposed that rhere exists :it the 
fronr of :1 rcptili:111 j:1\\' :1 region in 
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Figure 3 

which impulses arc generated at regu
lar intervals of time (Fig. -J.A). Each 
impulse leads to the propagation of a 
stimulus which s\\'ccps from the front 
to the back of the jaw at a regular 
speed. When the stimulus reaches a 
tooth position it causes a new tooth 
to he initiated. Surprising though it 
may seem, despite the fact that rows 
of teeth arc initiated in sequence from 
front to back, such a system can read
ily lead to the wave ·replacement of 
aitcrn:1tc teeth from the back to the 
front of the jaw (Fig. 4A). Since its 
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formulation, Edmund's Zalmreihe 
theory ( each row of teeth developed 
in response to a stimulus is called a 
Za/mreihe) has dominated research 
into the control of tooth replacement. 

Edmund ( 3) now suggested that 
mammalian dentitions are equivalent 
to two reptilian Zalmreihe11 (Fig. 413). 
This seemed to provide the answer 
to the relationship between reptilian 
and mammalian dentitions until it was 
pointed out (8, 9) that mammals nei
ther develop nor erupt teeth in the 
front to back sequence predicted b:, 
the Zalmreihe thcorv. And later ( 10) 
it was also shown that no studv of 
tooth development in an:-· vertehratc 
cmhr:-·o (including reptiles) supports 
the thcorv either. 

The T~oth Famil:-· theory will onlr 
be briefly outlined at this point. lt 
supposes that the tooth fomil y rather 
than the tooth row or Zalmreihe is the 
important unit of dentitions-in other 
words, that the rate of tooth replace
ment is "vcrticallv" controlled within 
each tooth famil~ rather than "hori
zontally" along tooth ro\\"s. In order 
to understand the thcon· it is neccssan· 
to present the data on dental develop
ment in reptiles. 

Dental development in reptiles 

The cmbr:-·ogenesis of reptilian den
titions has been described for Spl.ie11-
orfo11 ( ll), the crocodile (7), and the 
common li7.ard, Lacerta ,..'ivipara ( JO). 
Of these studies the last is the most 
comprehensive because ever:-· develop
ing dentition (totaling 25 lower ja,,· 
quadrants) was reconstructed in full; 
in neither of the other studies were the 
dentitions reconstructed. From m\· 
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own data (10) I concluded that it is 
very difficult, if not impossible, co 
rec~gnize equivalent tooth germs in 
different embryos unless the whole 
dentition is reconstructed. 

The jaws of Lacerta vivipara hatch
lings are about 2 mm long, each quad
rant containing about 30 teeth at dif
ferent stages of development (Fig. 
5D). It appeared certain that the pre
cision of the tooth replacement waves 
in the hatchling was achieved by an 
equivalent precision during develop
ment. But such precision makes it dif
ficult to account for the tiny rudimen
tary teeth which arc frequently pro
du~cd in the apparently random posi
tions 3, 5, 8, 10, and 13 (Fig. 50). The 
solution to this problem became ap
parent only when the teeth in all the 
reconstructions had been corrccr-1 y 
numbered. The probable SCCJUCncc of 
development is shown in Figure 6. 

The first tooth bud to he initiated 
is at the back of the embryonic jaw 
in what ultimately becomes position 
11. This first bud will be called the 
"dental determinant." From the den
tal determinant, buds arc initiated in 
SCC]ucncc toward the front and the 
back of the jaw. However, those buds 
anterior to the dental determinant arc 
progressively separated b:-• interstitial 
rrrowrh of the cmhrvonic 1· aws, with 
~ . 
the result that space is created between 
them for the later development of an 
intervening row (Fig. SA, TI). Thus, 
the first row becomes separated and 
ultimate!)' occupies positions 11, 9, 7. 
5, and 3 (buds a in Figs. 5 and 6), 
while the second intervening row oc
cupies positions 12, I 0, 8, 6, 4, and 2 
(buds b in Figs. 5 and 6). Interstitial 



growth of the jaw now ceases, but 
anteriorly a little further room is cre
ated for a final tooth to develop with 
the 3rd row; this is position l (Fig. 
5B). 

It is now possible to explain why 
rudimentary teeth are produced in po
sitions 3, 5, 8, I 0, and 13. This distri
bution seems to be related to the time 
required for the tooth-forming tissues 
to achieve the competence ( in an em
bryological sense) to contribute to 
tooth development. During the forma
tion of the earliest buds, none of the 
tissues is yet capable of laying down 
mineral; therefore the ea.rlicst buds 
( 11 a, 9a, 7a, and 12b in Fig. 6) arc 
rudimentary and regress (they are not 
seen in Fig. 5A). The mesodc~mal cells 
of later initiated buds become com
petent to lay down dentine but the 
associated c;rnmel organs ca,nnot yet 
lay down enamel. The teeth initiated 
during this time arc rudimentary 
tcct_h_: those which ultimately occupy 
pos1t1ons 3, 5, 8, 10, and 13 (3a, Sa, 
8_b_, I Oh, 13c in Fig. 6). However, po
sit1ons 3, 5, and IO sometimes contain 
rudimentary buds, and occasionallv 
position 6. contains a rudimentary 
tooth. In all later developed buds bod1 
the dental papilla and the enamel or
~an arc competent to lay down dcn
tmc and enamel respectively: all these 
buds become fullv developed teeth. 

It remains to explain how the above 
sequence is controlled. The back-to
front sequence in which the buds of 
the first tooth row (buds II, 9, 7, 5, 
and 3) arc initiated is related to the 
direction in which neural crest cells 
migrate into the developing jaws. 
These neural crest cells which have 
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been shown (12 and /3 among others) 
to be responsible for initiating tooth 
buds, migrate forward from the de
veloping neural tube through the jaws. 

Finally, it is necessary to explain 
why tooth buds arc evenly separated. 
It seems probable (JO) that a tooth 
bud generates around it a zone of tis
sue in which the initiation of another 
tooth bud is temporarily inhibited; 
were this not the case, one massive 
fused tooth would be produced which 
would extend the whole length of the 
jaw, because all the relevant jaw tis-
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sues ( even the lip ectoderm, 14) arc 
potentially competent to take part in 
the initiation of teeth. The separation 
of the first row of tooth buds due to 
interstitial ja,v growth (Fig. 5A, B) 
allmvs the intervening tissues to escape 
from the inhihiton· zones around each 
of the buds in the first tooth row. The 
scqucnti;1l ( as opposed to alternate) 
initiation of buds behind the dental 
determinant (Ila, 12b, 13c, I-+d, 15c 
in Fig. 6) is due to the presence of tip 
rather than interstitial growth of po
tential tooth-forming tissues in this 
region. 

W c have now accounted for the se
quence in which tooth families arc in
itiated in a homodont reptile. It is evi
dent that the observed sequence (Fig. 
6) cannot be explained by either the 
Odomostichi (Fig. 3) or Zalmreihe 
(Fig. 4) theories. However, the Tooth 
Family theory, with which they have 
been compared, was originall_v pro
posed ( 11) to account for the manner 
in which the wave replacement of al
tcrn~tc teeth is controlled, not the se
quence in which tooth families are in
itiated. 

Tooth replacement 

ln order to understand the control 

of tooth replacement it is ncccss:1r,· 

to understand wh:-; teeth arc replace:!. 

The most commonly accepted reason 

for the multiple tooth replacements in 

reptiles is that the:, compensate for the 

,,-car and accidental loss of teeth. 

However, although the prob:1bh· care

less and imprecise eating habits ~f rep

tiles do often lead to accidental tooth 

loss, this is unlikclv to he the reason 
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for mammalian tooth replacement be
cause the firmly rooted teeth of mam
mals are very rarely lost accidentally. 

What is more likely is that tooth 
replacement is part of a growth proc
ess, at least in mammals. The small 
teeth that can be accommodated in 
the small jaws of a child would he 
quite inadequate in the large jaws of 
the adult. Unfortunately, with fe\\' 
exceptions such as the rodent incisor 
and some canines, teeth cannot grow 
once they have erupted, and so in 
order to increase tooth size it is neces
sary to replace a smaller tooth h:• a 
lnrgcr tooth. I suggest that the same 
explanation is true for the multiple 
tooth replacements in suhm:1mmali;in 
vertebrates. A ,·oung crocodile, for 
example, rcl1uircs small tcc~h. 
Throughout life its lengthening jaws 
require progressive!:· larger teeth if 
the two arc to be cfficicntlv matched. 
It must therefore rcplac~ its teeth 
throughout life. 

If the alHl\'C explanation is true of 
all suhmammalian vertebrates (and it 
is supported hv the fact that the teeth 
which the:· sl~ccl with such apparent 
waste arc often rcmarkahh· little 
worn), then whv do mammal~ not re
place their teeth more frcqucnrh·; 
This question is particularh· relevant 
when it is rc:1 I izcd that th~ dentition 
is one of the weakest "links" in the 
"chain" of most mammals' lives: foil
ure of the dentition rapid!:· leads to 
death. To anS\\Tr the above question 
it is ncccss:1n· to look at the differences 
hct\\'ccn to~th function in m:1mm:1ls 
and reptiles. 

The upper and lo\\·cr teeth of most 
reptiles cannot he hroug·ht close ro-



gcther when the jaws are closed be
cause the lower teeth are set inside 
the upper teeth and the lower jaw 
cannot be moved sideways sufficiently 
to bring them into contact. The teeth 
of reptiles function merely to hold 
food before it is swallowed. But the 
teeth of mammals shear across each 
other to grind food before it is swal
lowed. The grinding mechanism is ef
ficient because the upper and lower 
sets of shearing phmcs developed on 
each complex tooth mutually wear 
against each other to produce a pre
cise fit. If teeth were always being re
placed, the preciselv matched she;ring 
planes would constantlv be disrupted 
(15). Therefore, in order to maintain 
the advantages of an efficient shearing 
dentition, the permanent teeth of 
mammals arc not replaced. To offset 
the wear problem the teeth arc firmlv 
rooted and arc covered with a thick 
!aver of verv hard enamel. Tooth re
placement i~ all animals is prohahly' 
a growth phenomenon, and its con
trol must be looked for in terms of a 
growth control. 

Replacement control 

Manv growth processes can be ex
pressed by' a power equation of the 
form T = xe11L, where T is time, L is 
length, and x and 'Y arc constants. Tf 
the addition of ne,~ tooth families at 
the back of the dentition is a rrrowth 
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phenomenon ( equivalent to growth in 
length of the dentition), it seems prob
able that it could be expressed by· an 
eq • uat1on of the form T,,,, = pe<m, 
Where T,,,, is the time at which the 
17th famil:,· :ippears at the back of a ja,,· 

quadrant, 11 is the number of the fami-
1 y, and p and q are constants. 

If tooth replacement is a growth 
phenomenon ( equivalent to growth in 
height of the dentition) and it is con
trolled within the tooth familv, then 
it might he expressed by the equation 
T,r1 = ve 10 r, where T 11•1 is the time 
at which the rth replacement erupts 
in a particular family and v and w arc 
constants related to the familv. 

The above two equations ·can he 
combined to produce the equation 

T,nlr = kear + bn (I) 

where T 1n 1r is the time at which the 
rth replacement erupts in the 11th 
family· (T,n," is the time at which the 
11th family' appears in the mouth), and 
k, a, and b are constants. Theoretically 
this equation can fully describe tooth 
replacement in a reptilian dentition 
( 16). Provided teeth arc replaced at 
less than 4 times the rate at which new 
families are added to the hack of the 
dentition, there is a greater than 4: I 
chance that teeth will he replaced in 
wa,·es that sweep through alternate 
tooth positions even if no other form 
of control were present ( 16). 

From equation (I) the time taken to 
add the 11th tooth familv to the denti
tion is given hy 

T11>11J - T,n-1\n = 
kebn _ keb(n - 1) = keb(?I - I) (eb _ 

I ) = T 'n - I ) n ( eb - I ) 

In other words the time taken to 
add the 11th fa mil v is a constant ( eb -

I) times the age ~f the animal at which 
the adjacent anterior family was added 
to the dentition (T111-1ln). This re
sult can be explained in terms of the 
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inhibitory zone which it \\·as earlier 

suggested temporarily surrounds a 

newly initiated tooth; it takes progres

sively longer to add new tooth families 

because, in conformit:, with the prog

ressive decrease in the rate at which 

the jaws grow in length, it takes prog

ressively longer for the potential 

tooth-forming tissues to escape from 

the inhibition of the anterior! y ad ja

ccnt tooth family. 

Also from equation (I), if N is a 

particular family, the time taken to 

replace the rth tooth is given by 

T1.\')r ~ I - T,.\.)r = 
kea(r+l)+l,N _ ke11r+li1\' = 

kear+liN(e" - 1) = T1s11·(e« I) 

In other words, the time taken to 

replace a tooth is a constant ( e" - I ) 

times the age of the animal when its 

predecessor erupted. And in terms of 

inhibition, each tooth inhibits the in

itiation of its replacement for a con

stant times the age of the animal when 

the tooth itself was initiated. lt \\·ill 

also be noted from the above result 

that every family initiates replacement 

teeth at a rate which differs from all 

other families because the value of 

T,s)r in the expression T1.\'Jr (e" - I) 

is different for every familv. 

The Tooth Fami.ly the~rv is best 

summarized by the original· equation 
T,n)r = kear + bn_ Tooth replacement 

involves two controls: an overall con

trol represented by ear which is the 

same for every family (it is independ

ent of n), and a family specific con
trol, ebn, which differs for every family 

(because n is different for cve~v fami-
ly). • 

Finally, if the addition of ne\Y tooth 
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families represents growth in length 

of the dentition and tooth replace

ment represents growth in height of 

the dentition, then the pattern of un

cruptcd, erupting, and functioning 

teeth represents the two-dimensional 

shape of the dentition-a shape which 

is expressed as the wave replacement 

of alternate teeth. The maintenance 

of this shape h:v two control constants 

(a and b) is as easy (or as difficult) 

to understand as the maintenance of 

the shape of a bone during the growth 

of an animal. 

Tooth initiation in recent mammals 

, ow that we have explained the 

pol:·ph_vodomv of suhmammalian ver

tebrates as the expression of a growth 

phenomenon controlled by a tooth 

family specific and an ovcr;ll control, 

it is necessary to look at the evidence 

of tooth initiation in recent mammals. 

The ancestral cuthcrian mammal is 

generally considered to have possessed 

3 incisors, a canine, 4 premolars, and 

3 permanent molars in each jaw quad

rant. With very few exceptions ( for 

example, the aquatic mammals), re

cent cutherian mammals either possess 

this dental formula ( expressed as 13, 

CI, Pm-+, i\'13) or have lost one or more 

teeth. What \\'as the sequence in which 

teeth were initiated in the ancestral 

cuthcrian mammaP To answer this 

question it is necessary to look at the 

data for recent mammals, in particular 

those which still possess the full eu

therian complement. 

The most accurate method of as

sessing the sequence in which teeth 

arc initiated is to reconstruct the de-



vcloping dentitions of serially sec
tioned, closely timed embryos. Ho\,·
cvcr, the earliest mammalian cmhrvos 
in which tooth buds arc found nc~rlv 
always seem to contain a newly i~
itiatcd incisor, canine, and deciduous 
molar. This is true even of a very 
closely timed series of human embry-
os (77). • 

In the absence of carlv embryos it 
is probably safe to assun;c that ~vhcrc 
two teeth arc at different stages of 
development, the more developed was· 
the earlier initiated, particular!!, if the 
relevant teeth arc each at a stage be
fore the onset of mineralization. Using 
this criterion, data for the mole (IN, 
19) seem to indicate that the 3 de
ciduous incisors and 3 permanent 
molars arc each initiated in scciucnce 
from the front to the hack of the jaw, 
whereas the -+ deciduous molars arc in
itiated from the hack to the front of 
the jaw (Fig. 7 A). lt will be noted 
that the mole dentition is one of the 
few which has maintained the full cu
thcrian dental complement. 

However, most studies (including 
the above study of the mole) hav~ 
not been spccificallv concerned with 
the sequences of to.0th initiation. For 
example, despite his own data for the 
117olc ( 19) Ziegler constructed n theory 
to expbin the Lcvolution of mammalian 
dentitions which assumes that the 
~e~t_h of all reptiles :ind mnmmnls :ire 
1111ti;1ted in sequence from the front 
to the back of the jaw (20). In fact 
nearl!· nil the data for insectivores (27) 
show the snmc scc1ucnccs as those of 
the mole (Fig. 7B). I nm preparing a 
paper in which these data will be dis
cussed, but for the moment it will be 

assumed that in the ancestral euthcrian 
mammal, just as in the mole and most 
other recent cutherian mammals, the 
deciduous incisors were developed in 
front-to-back sequence, the deciduous 
molars developed from back to front, 
and the permanent molars developed 
from front to back. 

It has already been stated that the 
earliest embryos in which tooth for
mation is evident usually contain n 
deciduous incisor, canine: and molar. 
These teeth will be called the incisor, 
canine, and molar determinants, rc
spcctivel y. It will be noted that in the 
ancestral cutherian mammal, Dm4 (the 
-+th deciduous molar) wns probably 
the molar determinant. In the reduced 
postcaninc dentitions of most cuthcr
ian mammals the only difference is 
that the penultimate rather th:111 the 
most posterior deciduous molar may 
sometimes be the molar determinant. 

Reconstructions of developing in
sectivore dentitions (21) seem to show 
that room for the deciduous incisors 
and molars is created in the embryonic 
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To date, the public health measure 
which most effectively reduces the in
cidence of dental cari.cs is the addition 
of the fluoride ion to drinking water 
supplies. Although water fluoridation 
mav have some postcruptivc effect, its 
major cariostatic action results from 
ingestion of the fluoride during tooth 
development and calcification. Since 
the adoption of communal fluoridation 
in the I 940's, a myriad of studies has 
been conducted to cv:iluatc the effects 
of various supplemental S:'Stcmic 
and posteruptive fluoride therapies. 
These efforts have included tc~ting of 
measures designed to supplement the 
effects of communal fluoridation, :is 
well as measures designed for use in 
areas where water fluoridation is either 
unavailable or not feasible. Esscntiall:· 
these additional fluoride therapies in
clude the prescribing of s;-·stcmic 
fluoride supplements; the topical ap
plication of fluorides as either solu
tions, gels, proplwlactic pastes, or 
ll1outh rinses; and ·the use of fluori
dated dentifrices. 

This effort is intended to be a parfr1l 
review of the literature concerning 
the various fluoride trc:itmcnts other 
than communal fluoridation. This re
view is directed to the clinician to 
provide him information about the ,1d
vantagcs, disadvantages, indic:itions, 
contraindications mechanisms of ac
tion, cfficacv, a-~d techniques of ad
ll1inistration ·of each of the agents men
tioned. 

SYSTF.\IIC FLUORIDE 
SDPPJ ,F,\ IFNTS 

The daih· administration of systemic 
Auoriclc supplements, :is sodiu1~1 fluor-

idc, has been demonstrated to reduce 
the incidence of dcnt:il c:irics :imong 
children living in arc:is where the 
drinking w:itc~ supplies :ire deficient 
in fluoridc 1- 8 . The m:iin mcch:inism of 
:iction of the s,·stemic fluoride supple
ments is proh:ibl v the s:imc :is the 
mech:ini~~ of commun:il fluorid:ition. 
A partial substitution of fluoride into 
enamel apatite during tooth formation 
and c:ilcification results in an apatite 
which is less soluble in decalcifving 
acids. 

S\'Stemic fluoride supplements ma,· 
he administered in at least three forms 
-tablets, lozenges, and as a solution. 
The clinician should consult Acce/1terf 
Drntal Therapeutics for a list of the 
accepted svsremic fluoride supplement 
preparationsn. 

The cariostatic effectiveness of s,·s
tcmic fluoride supplements appears to 

he less than th:it of commun:il fluorida
tion. A consensus of the literature cited 
appears to indicate that the daih· use 
of these supplements over a long peri
od of time ma,· result in 30°~ to 35°~ 
reduction in the incidence of dental 
caries in children. No evidence is avail
able which would indicate anticario
o-cnic effectiveness in adults. Tn fact, 

~fter the age of I-+, the patient prob

ahlv dcriv~s little benefit from this 

thcrapv. Although one verv limit~d 

Stl1dv 10 suo-o-csted a small benefit 111 
• bb 

the ~hildrcn of mothers who received 

these supplements during pregnanc:v, 

the usefulness of prescribing fluorides 

to preo-nant females has not been clear

Iv dc~rnnstrnted, and the Food and 

f)ruo- Administration has stated that 
b 

prenatal fluoride tablets should not he 

19 



prescribed until additional information 
is available 11

. 

The dosage of systemic fluoride sup
plements to be prescribed is dependent 
upon the amount of fluoride present 
in the home water supply and the age 
of the patient. In order to avoid the 
possibility of dental fluorosis, the dos
age should be adjusted downward in 
proportion to increases in the concen
tration of the fluoride present in the 
drinking water supply. Table I. de
picts an empirical adjustment that 
should provide a conservative allow
ance of fluoride for children of vari
ous ages. As illustrated in this table, 
no specific daily allowances arc sug
gested for children under age two. 
For these children it is suggested that 
their drinking water and formula be 
prepared by mixing 1.0 milligram of 
fluoride in 1.0 liter of water, thus pro
viding 1.0 ppm 9 . Supplemental fluo
rides should not be prescribed when 
the home water fluoride concentration 
is 0. 7 ppm or greater. Obviously the 
exact amount of fluoride pres;nt in 
the home water supply must he deter
mined prior to prescribing these sup
plements. In most cases, these analyses 
may be obtained at nominal cost. If a 
source for water analysis is unknown, 
the practitioner might consult his state 
dental public health officials. 

As a safety factor, large quantities 
of fluoride should not be stored at 
home. Therefore, it is recommended 
that no more than 264 milligrams of 
sodiu~ fluoride should be dispensed 
at a given time. Additionally, the con
tainer should be marked: ·"Caution
storc out of the reach of children". 

Katz, McDonald and Stookev1 1 
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called attention to another major fac
tor which must be considered in pre
scribing fluoride supplements-the con
scientiousness of the patient and 
parent. This therapy requires that the 
patients consistently ingest one dosage 
each day. Failure to do so mitigates 
against significant anticariogenic ef
fectiveness. Theoretically, it could be 
more convenient for parents if their 
children ingested preparations contain
ing sodium fluoride and vitamins in 
combination. Studies 2•8 have demon
strated a cariostatic effect following 
the ingestion of vitamin-fluoride prep
arations; and a number of these prod
ucts are commercially available. How
ever, there is no evid~nce that the vita
mins enhance the effectiveness of the 
fluoride. Also the fixed proportion of 
ingredients in the combination makes 
adjustment of the dosage more difficult 
in areas where the drinking water con
tains substantial, hut inadequate levels 
of fluoride. Consequently, the Council 
on Dental Therapeutic; has not ac
cepted preparations containing vita
mins and fluoride in combinationn. 

TOPICAL FLUORlDF. 
APPLICATIO S 

Within the last three decades, num
erous fluoride compounds have been 
evaluated for their anticariogenic ef
ficacy when applied topically to the 
dentition. Historically, thre~ topical 
fluoride compounds have received the 
most attention and application in den
tistry-sodium fluoride stannous fluo-. ' 
ride, and the acidulated fluoride-phos-
phate systems (APF). Additionallv, 
Sha_nnon12

• 1~ has recently suggest~d 
topical application of the latter two 



agents to be used sequentially in com
bination. 

ln one respect, the mechanisms of 
action of sodium fluoride, stannous 
fluoride and the acidulated fluoride
phosphate systems are identical. As a 

result of topically applying either of 
these agents to enamel, a la\'er of cal
cium fluoride is formed on the surface 
of the tooth. The fact that calcium 
fluoride is less soluble than apatite in 
decalcifying acids, to a large extent, 
explains their cariostatic effect. In the 
case of sodium fluoride, this is prob
ablv the sole mechanism of action. 

1·11 addition to the fluoride's· action, 

it hns been suggested thnt the stannous 
ions in stannous fluoride have a cario
static effect. These ions react with 

enn1_11el, particular!:, the phosphate ions 
of 111cipient carious lesions, to form 
insoluble, tenacious, and adherent tin 
phosphates or tin fluorophosphates 11 . 

The tin phosphntes or fluorophos
p_hates mny prevent further progres
sion of the decalci fication process and 
~hus result in arrestment of the incip
ient carious lesion. Tin fluorophos
phates also ma:i,' be a reaction product 
of stannous fluoride with noncarious 
enamel, especially when the stannous 
fluoride is appli~d in a proph:vlactic 
paste. 

In the case of the acidulated-fluoride 
phosphate s:i,·sterns, it has been sug
gested, that application of APF to 
ena111c] results in the formation of a 

fluoride substituted apatite. Prohahh
~opica] application of this ag·ent results 
111 the formation of both calcium fluo
ride and "Auorapatite". 

A Tl~e application of all of the topical 
uondes-sodium, stannous and the 

acidulated fluoride-phosphates-must 
be preceded by a prophylaxis with 
either zirconium silicate, lava of pum
ice or a similar prophylactic paste. The 
technique of topically applying sodium 
fluoride was developed by KnutsonH. 

This technique requires the application 
of a 2.0°/4 sodium fluoride solution to 
the teeth for a period of 4 minutes. A 
total of four such applications are re
quired over a three week period. The 
acidulated-Auoride phosphates are 
available as either solutions, gels or 
proph:i,,]actic pastes. All of these forms 
contain approximate! y 1.2 3 °~ fluoride 
as sodium fluoride and hvdrofluoric 

acid. Additionally, they usually con
tain 0.98°~ phosphoric acid. The APF 
solutions and gels may be applied with 
a swab. A preformed tray also ma:i,· 
he used for applying the gels. A treat
ment time of 4 minutes is recom
mended and this therap_v should he re
peated at six-month intervals. The pa
tient is advised to refrain from con
suming food or drink for 30 minutes 
following treatment. When thev are 
incorporated in a prophylactic paste, 
the standard prophvlaxis technique is 
utilized in appl:,ing both APF and 
stannous fluoride. Although a series of 
in vitro studies 11 indicnted that manv 
of the APF prophylactic pasres had 
little effect in reducing the solubility 
of enamel in organic acids, n recent 
report 1~ revealed nt least one of these 
pastes to he significantlv effective as 
a cariostatic agent in children. Stan
nous fluoride mav he applied as either 
an aqueous solution or a prophvlactic 
paste. While 10°/,, stannous fluoride 

solutions have been applied to the 

teeth for 30 seconds, the current sug-
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gcsted procedure appears to be use of 
an 8% solution for 4 minutes. This 
single treatment procedure should be 
repeated at six-month intervals. Stan
nous fluoride prophylactic pastes may 
be prepared in the opcratory by mix
ing the agent with lava of pumice or 
zirconium silicate. At least one stan
nous fluoride prophylactic paste is 
available commcrciall y*. It contains 
approximately 9.0°~ stannous fluoride 
and 9.0% sodium dihydrogcn phos
phate. In addition to operator applica
tion of this paste, studies 10-rn have been 
conducted evaluating supervised pa
tient self-application of the agent. This 
method of applying the paste has been 
reported to be an effective caries pre
venting measurern- 18 . In suggesting 
APF ;md stannous fluoride to he used 
sequentially in combination, Shan
non 12

• 
13

• 
20

, 21 • 22 recommends prepa
rations with decreased stannous fluo
ride concentrations, to be used fre
quently. Additional to the 1.2 3° 1 

APF, he recommends a gel and a solu
tion each containing 0.5% stannous 
fluoride, a prophylaxis paste containing 
2.0°~ stannous fluoride, and a 0.1 °~ 
stannous fluoride mouthwash. The 
mouthwash is in a glycerin base, rather 
than an aqueous solution. This investi
gator further recommends that when 
using APF and stannous fluoride sc
(lUCntially, the APF treatment should 
:1 lwavs precede the stannous fl uoridc 
application. 

In comparing the efficacies of the 
various topical fluoride agents, the in 
vitro studies demonstrating sodium 
fluoride, stannous fluoride, the acidu-

•Zircate Treat111e11t Pastc-f.D. Caulk, 
Milford, Delaware. 
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Litcd-fluoride phosphate systems, and 
the combined use of A PF and stannous 
fluoride, each to be significantly ef
fective in decreasing the solubility of 
enamel in organic acids, arc too num
erous for discussion. Likewise, count
less laboratory studies have shown 
topical applications of each of these 
agents to result in increased fluoride 
uptake by the enamel surface. While 
in vitro studies arc useful in evaluating 
the cariostatic effects of fluorides, the 
exact relationship between their cri
teria and the actual development of 
caries has not been fullv established. 
DcPaola 2~ cone! udcd that the present 
in vitro tests arc not good indicators 
of clinical efficacy, and that findings 
from clinical fluoride trials have not 
been consistent with those from in vi
tro tests. Shannon/' as well as others, 11 

has concurred with this op1111on. 
Therefore, further discussion of the 
efficacies of the various fl uoridc com
pounds will be limited to the results 
obtained from human clinical trials 
conducted under vanous environ
mental conditions. 

When topically applied to the den
tition of children residing in areas 
where the water supplies arc deficient 
in fluoride; sodium fluoride, stannous 
fl uoridc, and the acidulated-fl uoridc 
phosphates, all have demonstrated sig
nificant effectiveness in reducing the 
incidence of dental carics 1:;· 2~,-:i(:. 

However, a review of the literature 
indicates that consistent!\' lesser de
grees of caries protection have been 
observed following the use of sodium 
fluoride than following stannous fluo

ride or acidulatcd phosphate-fluoride. 
Topical stannous fluoride and APF 



therapies appear to be equally effective 
when rendered to children living in 
non fluoridated areas. 

When topically applied to the den
tition of children living in areas where 
the water supplies contain optimum 
fluoride levels, sodium fluoride appears 
to provide little additional cariostatic 
effect. The findings of Downs and 
Pelton:n, Galagan and Vermillion~H, 
and McDonald and Muhler:rn, seem to 
substantiate this conclusion. Several 
reports 30 - 4 1 have indicated that topical 
applications of stannous fluoride pro
vide additional anticariogcnic benefit 
when rendered to children living in 
fluoridated communities. In some in
stances, these treatments were rendered 
as stannous fluoride solutions; in other 
cases stannous fluoride prophylaxes 
were tested; and in still other trials, 
hoth vehicles were cvalunted. When 
rendered under these conditions, stan
nous fluoride appears to provide an ad
ditional cariostatic benefit of 40°~ to 
45°~. Only one clinical study 4 " in
volving t~pical application o( acidu
latcd phosphate-fluoride to the teeth 
of children living in a fluoridated area 
has hecn reported. During the "school 
:V~ars," this agent in gel form was ap
plied to the children's teeth three times 
a Weck for 30 months. The results ap
peared to indicate reductions in the 
incidence of dental caries of 25°/,., to 
3_0%. Thus it appears that the prncti
tioncr's choice of topical fluoride 
agents may he somewhat decrensed 
When tre;tino- 11aticnts living in a A . b '-

uoridatcd communitv. 

When rendering ·topical fluoride 
th crapv to adults, the clinician's choice 
of ;igc;its mav he further limited. The 

results of human clinical trials with 
sodium fluoride have failed to show 
any cariostatic benefit when the agent 
was applied to the dentition of 
adults 4 G-" 11. Conversely, several arti
cles" 1

-" 7 have reported stannous fluo
ride to have a caries preventing effect 
when applied as topical solutions, 
prophylactic pastes, and dentifrices, 
either singly or in combination, to the 
adult dentition. To date, no clinical 
studies evaluating the effect of the 
acidulated fluoride phosphate systems 
on the incidence of dental ca~ies in 
adults have been reported. Although 
lack of studies does not preclude the 
possibility of cariostatic benefit in 
ndults, data in this regard arc clearly 
needed hcfore the use of APF in treat
ing this age group can he recom
mended. 

A 1 though several in vitro 
studies 12 • H, 20 , 21 have demonstrated 
significant reductions in enamel solu
hilitv and increased enamel fluoride 
uptake following the topical admin
istration of APF and low concentra
tions of stannous fluoride sequentially 
in combination, there appears to he a 
hick of articles reporting the effect of 
this treatment in human clinical trials. 
There is a need for carefully con
trolled clinical studies evaluating the 
effect of this ther:ipy on the incidence 
of dental caries in adults and children 
living in both fluoridated and non
fluoridated communities. 

Tt must be pointed out that under 
different environmental and patient 
age conditions, the various topical fluo
rides appear to have other advant:iges 
:md disadvnntagcs when compared. 
Stannous fl uoridc is not stable in water. 
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Hence, 8° 0 and 10° c al]Ueous solu
tions of this agent intended for topical 
application must be fresh!:· prepared 
for each patient. When the commer
cial I:· available stannous fluoride pro
ph_\·lactic paste is used, stabilit_\· is not 
a problem. Likewise, the APF gels and 
solutions arc stable preparations. Since 
the stannous Auoridc gel, solution and 
moutlrn·ash suggested b:,-· Shan
non 1~· i::. ~"-~1. ~~ arc prepared in gl:,-·c

crin rather than water, stabilit\· is not 
a problem. Although the mo.re con

centrated stannous Auoridc solutions 
hayc an unpleasant taste, this docs not 
appear to be a problem \\·ith the acicl
ul:ltcd A uoridc phosphate s:·stcms. On 
a fc\\' occasions, minor and reversible 
soft tissue reactions have been reported 
following the application of stannous 
A uoridc solutions. H m\·cvcr, these re
actions have occurred onh- when there 
has been an existing gingivitis in the 
arc:1 where the agent \\·as applied. 7';o 

soft tissue reactions have been noted 
following the use of A PF. A light tan 
staining of the enamel in areas of in
cipient carious lesions following :1p
plication of stannous Auoridc solutions 
has been reported;;.,_ It is bclic\·cd, 

IHJ\\'C\·cr, that this is an effect of the 

tin ion and denotes caries arrcstmcnt 
of those lesions. At least three rc
ports'•n-ni have indicated the role of 

stannous Auoridc in arresting incipient 
carious lesions. Even though the acicl
ulatcd phosphatc-Auoridcs do not 

cause pigmentation of cn:1111cl, there 
have been no suggestions that the\' 
arrest existing carious lesions. It h:;s 

been suggested that the sc(1ucntial 

combined use of A PF and Im\· conccn

tr:ition st:111nous Auoride might incor-
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poratc the advantages, and m1111mizc 

the disadvantages, of both agents. 
It is important to note that in ad

dition to the therapies which have 
been discussed, other Auoridc com
pounds continue to be studied to de
termine their feasibility for use as top
ical agents. For example, in vitro 
studies evaluating the effects of titan
ium tetra A uoridc have been rc
portcd 11~- c:i_ Other rcportsr. 1-nr. of in 

vitro and clinical studies have indi
cated that certain amine Auoridc com
pounds arc effective in reducing the 
incidence of dental caries. The amine 
Auoridcs arc of interest because, addi
tional to the Auoridc action, thcv mav 
have plaque inhibitor_\' effects. ·Ho\~
c,·cr, current!\' none of these Auoridcs 
is commcrciallv available in this 
countn·. For a listing of the accepted 
topical Auorillc preparations, the prac
titioner is referred to Accepted /)e11-
trr! Therrrpeuticsn. 

Dl·'.'.'-.'TIFRICFS C07';TA 17"17"C 
Fl .L'ORIDF.S 

011 the basis of laboratory and clin
ic:11 studies, t,\·o dentifrices· containin~· 

fluoride have been accepted b\· th~ 
American Dental . .\ssociation's C:oun

cil on Dental Therapeutics as being 
cffccti,·c in helping to prevrnt dent:11 
caries. One of these contains o.+0 

stannous Auoridc* and the other con
tains 0.76° sodiu111 111onofluorophos

phatc**. The mcch:rnisms of action of 

the stannous Auoride dentifrice arc 

• <:rest 1001/.•Ji,utt·-'f'lx l'roctor ,111d (i,m1-
/,/c Cm11J1,rny, <:i11ci1111,1ti, 0/.1io 

''Co/g,11,: .~·it/., .\!Fl' /l11oridc Colg,11,·
l'.1/1110/h:c <:rn11/1,111y, Ne.~· Vorl·. NY 

( Co11ti1111ed 011 page 63) 



THE PATIENT'S RESPONSIBILITY TO THE DENTIST 

From the day he registered as a 
freshman in dental school, every den
tist has been made aware of his many 
responsibilities to his patient. Now is 
the time for all agencies of dentistry 
to acclaim publicly that the dentist
patient relationship is a mutual one, 
with the patient having his obligations 
as well as the dentist. 

\Vith third parties involving thcm
scl vcs in dental care, a new kind of 
patient now occupies the dentist's 
chair. As a newcomer to denti~trv, he 
docs not know how to behave· as a 
patient nor has anvone ever made an 
effort to inform him that as a patient 
he, too, has certain obligations that 
affect the dentist-patient relationship. 

Patients must he made aware of 
what dentists expect of them relating 
to the dental appointment, who the 
appointment is for, general patient be
havior, and financial responsibilit:\'. 

The patient has the responsihilin· of 
kc_cping his dental appointment. If he 
fotls, without aclcciuate prior cancella
tion notice, his privilege to receive 
further dental care should he denied. 
The dentist rightfully should expect 
t h • 0 c compensated for the time he lost 
cine to the absent patient. 

Dental auxiliaries should not he ex
pected to double as hahv-sittcrs. The 
dut_v of the dental assist~nt is to assist 
th c dentist at his chair. 

The patient should know that the 
?cntist takes pride in his profession and 
111 the phvsical set-up of his office. "No 
;

11~king" signs should be honored. 

h
at,ents should not dispose of cigarette 
llt ~ 

ts and cand:' wrappers in a potted 

plant. Office furniture should be re
spected. Loud talk and horesplay b!· 
,hose in the w:iiting room distract the 
dentist and disturb other patients. 

The individual financiall!· respon
sible for the patient's account must be 
a\\·are of that rcsponsihilit_v before the 
first appointment. 

Represcnt:itives of organized den
tistry should be included on panels of 
social service workshops and conven
tions, so that the voice of dcntistrv 
mav be heard hv the social worker. . . 

The philosophies of the practicing 
dentist pertaining to patient relations 
should be publicized during the next 
National Dental Health 1\fonth. 

All insurance companies, dental 
service corporations, and similar agen
cies providing fee schedules should sec 
that such schedules cont:iin this mess
age: "This carrier will not he finan
ciallv responsible for :'Our broken dcn
t:il appointment." 

,\ ledic:iid and Veterans Administra
tion administrators should educate 
their own eligible clients relative to 
the broken-appointment problem. 

The American Dental Association 
should take the lead in extracting the 
dentist and his auxiliaries from their 
part-time roles as social workers, 
lawvers. and hill collectors, and return 
tllCI~ to the dent:il chair where thev 
belong. [i\1cCracken, Stewart C. 42 
Ridrre\vood Terrace, Springfield, Mass. 
Th;patient's responsibilit; to the den
tist. J /\'lass Dent Soc 22: 99- JO 1 Spring 

19731 
From /)entrrl A bstrrrcts • December 

1973 

25 



Enlarged Styloid Processes As A Complication In 
Mandibular Prognathism Surgery: Report of a Case 

by 

Alan M. Padgett, D.n.s. • 
Shelley W. Caulder, D.M.D., M.S.D. 0 

Peter F. Taylor, D.D.S., M.S.D. 0 • 

Joseph R. Prestifilippo, n.n.s. •0
• 

Fig. 1 Pdnorex radiograph revealing bilaterally enlarged styloid processes. Note arrows. 
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An 18 year old male, seen on routine 
dental examination, was referred to 
the Oral Surgery Clinic for evaluation 
of possible surgical correction of man
dibular prognathism. After proper 
work-up and model surgery, it was 
determined that a bilateral vertical 
sliding osteotomy in the ramus of the 
mandible would enhance the patient's 
occulsion and esthetics. The patient 
was receptive to the proposed pro
cedure and was scheduled for surgery 
after psychiatric consultation con
firmed his understanding of the pro
cedure. 

Radiographs revealed an enlarged 
mandibular canal, and bilaterally hy
pertrophied styloid processes, extreme
ly elongated, but not quite represent
ing the classical "Eagles ·syndrome" 
described in the literature. 

On 20 April, 1970, in the operating 
r?om under general anesthesia, the pa
tient underwent surgery for cor
rection of the mandibular deformity. 
A vertical sliding osteotomy was per
formed bilaterally. 
. Following this part of the procedure 
it was found that the mandible could 
not be repositioned posteriorly due to 
the close proximity of the styloid 
processes. The extraoral wounds were 
reentered and the styloid processes 
Were isolated by blunt dissection and 
fractured, using mallet and chisel. Ex
posure and identification of the styloid 
processes was facilitated by utilizing 
a nasal speculum as a retractor. This 

allowed a satisfactory posterior reposi
tioning of the mandible, and satisfac
tory occulsion was obtained. This oc
clusion was maintained initially by in
termaxillary elastic traction. The in
cisions were closed, and the usual pres
sure dressings were applied. 

The fixation appliances were re
moved in six weeks, and recovery was 
uneventful. The patient had good 
mandibular function with no limitation 
in range of motion. 

SUMMARY 

An operative complication of en
larged styloid processes was encoun
tered during a surgical procedure for 
correction of mandibular prognathism, 
and a solution to this problem was de
scribed. We were concerned about 
mandibular function postoperatively 
due to the proximity of the ramus to 
the styloid processes. This was not a 
problem. 

The proximity of vital structures 
(internal carotid artery and jugular 
vein) to the styloid process must be 
kept in mind. To minimize the possi
bility of violation of these structures 
men'tioned, the process was fractured 
near the base of the skull. 

Preoperative considerations are an 
important part to any surgical proce
dure. The styloid processes should be 
scrutinized and considered as a pos
sible complication 111 prognathism 
surgery. 
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Fig. 2 Right Styloid Process. 

Fig. 3 Left Styloid Process. 
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~;· d\ Line drawing demonstrating position of the styloid process to Posterior border of the 
n I le, as determined by cephalometric rc:d,ograph. 
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E. Eugene Best, D.M.n. 

McGuire Veteram Administration Hospital 
Rich-mond, Virginia 

The time-honored concept of den
tistry has been contained in the two 
admonishments: "Brush after every 
meal," and "Return to the dentist 
every six months." Unfortunately, 
even people who did follow this ad
vice were not without their problems. 
Teeth were still lost due to caries and 
periodontal disease. 

The only thing that was well served 
by this advice was the ego of the den
tist. He alone was responsible for sav
ing the patients' teeth. This made him 
feel like a great savior. These egos 
suffered a periodic deflating, however, 
because teeth were still lost. Overall 
results of the Old Philosophy were 
poor. As a result of the Old Philoso
phy, attitudes of patients were nega
tive. Patients felt dental work was fu
tile and they were all doomed to den
tures. They felt dental work wasted 
their money. They felt dentists were 
generally dishonest and mercenary. 
This philosophy left something to be 
desired from the dentist's viewpoint 
also. 

Following the dentist's advice was 
no guarantee the patient still wouldn't 
develop pain. When he did, it seemed 

This is a review of a lecture presented at 
the State Meeting of the Virginia Dental 
Assistants Association in Arlington, Va. 011 

September 30, 1973. 
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it was always after hours and resulted 
in an emergency appointment. Dental 
failures were always blamed on the 
dentist. Because these toothaches were 
the "dentist's fault," people were less 
willing to pay for treatment. Many 
of those who did pay, did so grudging
ly, in order that a dentist would be 
willing to see them during their next 
emergency. 

We arc still very much in the shad
ows of the Old Philosophy. Patient 
comments that we hear every da:· arc: 
"I brush my teeth three times a day, 
but I still get cavities," "J\ily teeth arc 
soft, they won't hold filling~," "Every
one in my family has dentures so you 
might as well take all my teeth • out 

,, "I , . now, can t sec wastmg money on 
fillings, why don't you just pull them," 
"I used to go to Dr. Doe, but all his 
fillings fell out, so I came here." These 
comments indicate that preventive 
dentistry has not yet arrived completc-
1 v. 

The new concepts of preventive 
dentistry change things around com
pletely. Dental problems arc now rec
ognized as a disease which must be 
controlled before treatment can begin. 
As members of the dental profession 
we have two basic aims: (I) to restore 
the patient to a condition of oral 
health, (2) to maintain that oral health 



once established. Unfortunately, nei
ther of these can be accomplished b:-, 
the dental profession alone. If the pa
tient cannot or will not control his 
disease then all treatment is doomed 
to failure. The patient must assume re
sponsibility for the control of his dis
ease. 

What is our responsihilit:-, then? On 
an individual patient basis it becomes 
two specific functions: ( 1) repair dam
age al ready done ( restorations, partials, 
etc), (2) make changes necessary for 
continued maintenance (perio-surgery, 
occlusal adjustment, teaching hy
giene). We also have a responsihilit:-· 
to the population as a whole. 

Dentistry is striving to reach an ever 
increasing percentage of people in this 
country. As the population increases 
this becomes an ever increasing num
ber of patients per dentist. There are 
only two ways to meet the increased 
demand: ( 1) • increase the amount of 
Work done by each dentist, (2) de
crease the amount of work needed h\· 
~ach patient. Both of these require a·n 
increase in the number of assistants 
used in a practice. The first method 
calls for improved efficiency and the 
use of chairside assistants. The second 
clearly calls for preventive dentistry. 

With the amount of work done b\· 
each dentist increasing, the time r~
niaining does not afford the luxury of 
a one to one ratio of dentist to patient 
for teaching oral h:-rgiene. Part of this 
te1ching will have to he relegated to 
an assistant. This person will he the 
preventive assistant. As time goes on 
th is will be recognized as a specific 
pan of a dental practice, just as we 
110

\\· recognize a chairside assistant. 

Those assistants who become pro
ficient in teaching preventive dentistry 
will become a valuable part of the 
dental practice. Next to the dentist 
they will be the most valuable persons 
on the dental staff. We may further 
expect that this value will h~ve to be 
retlected in their salaries. 

What will an assistant need to know 
to teach oral hygiene? The following 
is a basic outline. 

I. Normal Oral Anatonw 
Teeth, tongue, palate, uvula, lip 
and huccal mucosa, frenums, 
salivary glands, exits of Whar
ton's and Stensen's ducts. 

II. Normal aw1chment mechanisms 
of a tooth to include: ( 1) epi
thelial attachment, ( 2) peno
membrane, ( 3) bone. 

III. Plaque (I) general t_\·pes of or
gamsms involved, (2) specific 
damage done h:v perio disease 
and how, (3) damage done by 
caries and how. 

IV. Plaque control ( 1) Floss-ex
planation, demonstration, pa
tient training, (2) Toothbrush 
-explanation, demonstration, 
patient training, ( 3) Mouth
wash containing various agents 
-explanation only, ( 4) Effects 
of fluoride on plaque and teeth 
-explanation only. 

V. Conditions affecting oral tissues 
Teeth-Caries and stains 
Gingiva-Gingivitis, periodon

titis, leukemia, Dilantin 
Tongue-Vitamin deficiency, 

antibiotic therapY 
Bone-Abscesses, diabetics 
Mucosa-Leukoplakia, leukoe

dema 
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VI. Gross characteristics of cancer 
and treatment ( l) raised rolled 
red border (2) induration (3) 
immobility ( 4) duration-over 
3 weeks, (5) time is essential
treatment must be rendered as 
soon as possible, never to ex
ceed 90 days. 

VII. Principles of teaching and mo
tivation ( l) Communication
understand principles of Johari 
Window, (2) Instruction tech
niques-small step size, patient 
participation, immediate feed
back, accurate pacing, ( 3) Mo
tivation-understand principles 
of Maslow's Heirarchv, ( 4) 
Sustained motivation ..:_ recall 
based on patients' dental and 
psychological needs. 

To some this may appear to be an 

excessive amount of information, but 
several things should be kept in mind. 
First, the patients will be asking many 
related questions that a preventive as
sistant should be prepared to answer. 
Second, because the assistant may be 
seeing a patient before the dentist docs 
on a recall visit, she should be able to 

recognize gross pathology. No one 
will expect an assistant to attempt a 
definitive diagnosis of any pathology, 
but she should recognize any gross 
swelling or lesion and call them to the 
attention of the dentist for evaluation. 

This only represents a basic outline. 
A great volume of information mav 
he accumulated in any of the cat~
gories listed, and certainly it is never 
impossible to know too much. To he 
an effective preventive assistant a gen
eral knowledge of all the aforemen
tioned subjects is essential. 

THE VDA LIVING ENDOWMENT FUND 
Recently the VDA contributed a check for $2,000 to the Dean of the ~IC\' 

School of Dentistry. This contribution, arranged by the Student Loan and 
Scholarship Committee, will he earmarked for worth~ students of Dentistry at 
MCV. This money will he matched ten-to-one by. the American Fund· for 
Dental Education, so it represents $20,000 made available hv vour Association! 

This LIVING ENDOWME T FUND is an easy way i~ which vou can 
~on~ribute to the education of Dental Students in \ 1irgi1,'ia during :-,·c;ur own 
lifetime. Also, upon the death of a member anyone can contribute to this fund 
so matching money can he obtained through the Central Office in memory of 
the deceased. • 
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COMPONENT NEWS 
_, - ·- ~ -......... . -:::-:::,.....

(._ -- - ,_. 

At our February meeting, the fol
lowing men were elected to com
ponent membership: Andrew J. De
Lislc, Quincy B. Gilliam, Jr., Bernard 
E. Glover, Allan C. Sundin, Albert L. 
Vogel, Jr. 

Continuing Education marches on in 
Tidewater. The Willy Cappem Res
torative Society announced that its de
votees of inlay: fixed bridges have de
veloped their techniques to the point 
where their prostheses last almost six 
months before marginal leakage is de
tectable and up to eighteen months 
before symptoms of pulp exposures 
arc noticeable. 

On a higher plane is the following 
report from i\ lanny Michaels, Presi
dent of the VTDA. Foundation: 

"The Virginia Tidewater Dental 
Association Foundation has presented 
to the members of Component # I 
three evenings of video-cassette-TV 
continuing education programs. F.ach 
program was attended by a good audi
ence, about 50-70 peopi'c, and elicited 
a good deal of interest and comment. 

"A video program is planned for the 

COMPONENT I 

VIRGINIA TIDEWATER 
DENTALASSOCIATION 

Cecil J. Carroll 

Associate Editor 

first Thursday night of every month. 
We are indebted to the School of Den
tal Hygiene at Old Dominion Univer
sity for their cooperation and for the 
use of their equipment and facilities. 

"We see the need in our continuing 
education curriculum for a steady but 
varied series of presentations from 
which the practitioner can choose 
what interests him and suits his needs. 
The video cassette provides this with 
case and at a minimal cost. We do not 
sec this as a replacement for the tra
ditional lecture because it is imper
sonal, and there is no way to obtain 
that intangible quality which is im
parted by a live presentation. The 
media does not allow a chance to ques
tion the speaker or a way in which to 
absorb the enthusiasm that is generated 
in a face to face confrontation. How
ever, the video cassette places the 
viewer in a position to see a procedure 
from chairside and yet magnified to 
provide a bigger than life picture. '!'he 
range of titles on tape is fast growmg, 
and probably will he unlimited from a 
practical standpoint." 
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If you haven't tried it, do. It's just 

like in the books and movies. ~1embers 

of the Executive Committee of the 

Peninsula Dental Society met in an 

honest-to-goodness smoke filled hotel 

room with our local legislators. The 

other health oriented guests were dif

ficult to discern across the room, hut 

their voices indicated an interest in the 
loc;i] health departments. We found 

our representatives very attuned to 

health needs ( other than lung cancer) 

and State budgeting. We dentists felt 

good about letting our positions be 
known. 

34 

COMPONENT II 

PENINSULA DENTAL SOCIETY 

Mayer G. Levy 

Associate Editor 

Our neighbors at the Fort Eustis 

Dental Clinic hosted another outstand

ing dinner meeting featuring Col. Bass 

on chemotherap)'. I Jc early pointed 

out the dangers of allowing infection 

to travel through facial pathways and 

of using drugs with known side ef

fects. A prime example is Ilosone, 

which may have untoward sequela 

with impai.red hepatic function and in 

pregnancy. 
Component Two has begun arrang

ing for the 1975 V.D.A. meeting at 

the Hampton Roads Coliseum. 'Mem

ber now, y'all come. 



COMPONENT Ill 

SOUTHSIDE DENTAL SOCIETY 
Edward G. Howe, Associate Editor 

An unexpected snow and ice storm 
dampened our component mid-winter 
meeting in more than one way. Many 
dentists were forced to stay home and 
cancel their plans to attend, several 
dentists were forced to leave the meet
ing early, and those who braved the 
storm spent many long minutes scrap
ing windshields free of ice and frantic 
moments just to get out of the parking 
lot. 

The meeting had its bright side 
through the forms of Dr. Robert R. 
Waller and Diane Holland. Dr. Waller 
is director of the Dental Team pro
gram at the M.C.V. School of Den
tistry and Ms. Holland is associated 
With J. Sargeant Reynolds Community 
College. Their topic was dental auxil
iary utilization and their lecture in
c_ll;ded how to increase office produc
tivity, expand the duties of auxiliary 
personnel, methods to achieve in
creased efficiency, and insights as to 
t_he future role of practitioners in de
livering health care. For those of you 
:vho missed this meeting, much o{ the 
Information will he repeated in a 

-............,__=---

course to be given at the Medical Col
lege of Virginia in 197 5. 

Dr. Tom VanKeuren conducted a 
short business dinner meeting during 
which Dr. Jimmy Boyd related infor
mation concerning Dr. Earl Strick
land's meeting of the Dental Executive 
Council. 

Our next meeting will be held on 
April 8, 1974, at Petersburg General 
Hospital. Personnel from the depart
ment of anesthesiology and the medi
cal staff will conduct an all day par
ticipation course in cardiac pulmonary 
resuscitation. Dental staff personnel 
arc also cordially invited. 

Dentists and dentistry. I want to 
know what's going on within my com
ponent and I want to know who's 
doing what. When something is hap
pening I want to know about it. To 
this respect I am no different than any 
other dentist within our component. 
So please, call me when there is news 
that I can pass on ro others. We will 
all enjoy reading about our colleagues 
and the news they're making in Com
ponent III. 
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February has been described as the 
month that never ends; Component 
Four kept its members busy at meet
ings and accomplished many things 
during this traditionally dreary period. 
Dr. Manuel Marks of the School of 
Dental Medicine of the University of 
Pennsylvania gave us a thoughtful, 
practical, all day session on "Inte
grating Adult Tooth Movement into a 
Comprehensive Treatment Program" 
on February 21. He thoroughly dis
cussed diagnosis, indications for ther
apy, and the difficulties in adult ortho
dontic patient management. At the 
evening meeting, our State President 
and Component member, Dr. Jason 
Lewis, along with Mrs. Pat Watkins, 
State Executive Secretary, informed 
us of VOA activities and areas of con
cern. The Delta Sigma Delta fraternitv 
at MCV invited our membership t·o 
hear Dr. Abraham Hadded of the 
Tufts School of Dental Medicine speak 
February 27 on "Occlusal Adjust
ment, a technique and rationale as re
lated to recent telemetric research." 

Also in February, Dr. Cary Bryant 
of Dillwyn was instrumental in estab
lishing an in-school program of oral 
hygiene instruction in Buckingham 
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COMPONENT IV 

RICHMOND DENTAL SOCIETY 

Francis F. Carr, Jr., Associate Editor 

County. Sponsored by the Bucking
ham Jaycees, Dr. Bryant and his staff 
instructed all the third grade teachers 
in Buckingham County on proper 
techniques for the children to learn 
and on motivating them to continue 
these good habits. Over three hundred 
rural school children benefit from this 
program; Dr. Bryant visits the classes 
periodically and maintains followup 
training for the teachers and aides. He 
reports of enthusiasm in the program 
and of community acceptance of the 
effort. The project was financed by a 
$ I 00.00 grant from the Richmond 
Dental Society. We are glad to join 
other Components who also sponsor 
community preventive programs. 

In March, Dr. James Boykin, Al
fred Blake Professor of Real Estate at 
VCU, spoke to our dinner meeting 
on Real Estate Investments. His wide 
ranging presentation covered numer
ous types of land dealings; his pro
fessional approach to this complex 
field was enlightening. 

We welcome to membership Doc
tors Michael Glinka, Roy Oettinger, 
Jr., Kent Palcanis, Alan P~dgett, Ralph 
Navon, Charles Hutchinson, Frank 
Angus, Bill Angus, and Jim Redwine. 



A pilot program for controlling den
tal disease at the grammar school lc,·cl 
has just been successfull:,, completed 
in the Roanoke \ ·allC\·. Known as 
Toothkeeper, wiih nece.ssar:· aids sup
plied b:-,· the Dental-Eze Corp., the pre
ventive progr.1rn makes use of floss, 
dry brushing, disclosing tablets, and 
inouth mirror. 

The Roanoke \'allc:· Toothkeeper 
Project "·as instigated b:· Dr. Ralph 
Greenwav of \'inton with Dr. Bill 
Swann of Roanoke acting as co-pro
nioter. Endorsed b,· The Roanoke 
Valle:• Dental Societ~•, and gi,·en $700 
h:• that group. the promoters quickl:,
raisecl a total of $3000 "·ith the help of 
Other organizations and business con
cerns \\.i;h \\·hich to start the program. 

School officials were contacted and 
~nthusiastic approval \\·as given for the 
idea. This resulted in nine schools 
Participating at the fourth grade lcnl, 
representing about 900 students (5 
count:· sch~ols, 2 city schools, and 2 

COMPONENT V 

PIEDMONT DENTAL SOCIETY 

W. C. Williams 
Associate Editor 

private schools). Two four hour work
shops were held to instruct the teach
ers and aides involved with Dr. vV. 1\I. 
.\lartin and Dr. Orin Clifton supervis
ing the instruction. The School of 
Dentistry, 1\I.C.\1., sent representatives 
to examine the children before pre
ventive care was begun. 

At the completion of a four months 
period of preventive care the pupils 
were reexamined with a 36°~ decrease 
in gingival inflammation noted and a 
27°/4 decrease in plaque formation ob
served. An interesting feature is that 
a dry brushing technique was used
no messy dentifrice, spilt water, etc., 
was involved. 

All parties-school officials, teachers, 
dentists, aides, hygienists, etc., were 
very enthusiastic about the program 
and considered the results verv worth 
while and rewarding. 

In fact, plans are being made to 
bring all fourth grade classes in the 
n1lle:-,· under the program next year. 
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COMPONENT VI 

SOUTHWEST VIRGINIA 
DENTAL SOCIETY 

David A. Kovach 

Associate Editor 

The spring meeting for Component 
Six will be held May 9 and l 0, 1974. 
Due to the severe shortage of fuel and 
the long distances that some of our 
members have to travel to attend meet
ings we have eliminated the June meet
ing and made our spring meeting a two 
day affair. 

Most of the dentists in the state 
have received information from the 
Virginia Heart Association concern
ing the cardiopulmonary resuscita
tion clinics which are being held 
around the state during the coming 
months. 

The spring meeting in our compo
nent is being held in conjunction with 
the Virginia Heart Association so as 
many of our members as possible can 
avail themselves of the training clinic. 
Very few of us ever encounter a se
vere cardiac problem or emergency 
in our office, but all of us should be 
well prepared for such an emergency. 

The cardiopulmonary resuscitation 
clinic will be held in Blacksburg at the 
Marriott Motor Inn. Anvone who 1s 
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not a member of our component who 
wishes to attend should contact Dr. 
David Wallace or Dr. Wallace Huff 
in Blacksburg. The information from 
the Heart Association listed the loca
tion as l\ larion, Virginia which was 
erroneous. 

Several members of our component 
attending a course in nitrous oxide an
algesia given by Dr. Kenneth Ford
ham. Ors. Jon Sanders, R. L. Brown, 
\Villiam Armentrout and myself en
joyed learning the technigues utilized 
in administration of medicated air 
(adults) or "goofy gas" (children) 
whichever you prefer. 

National Children's Dental Health 
Week is now behind us, but it cer
tainly would be advantageous if we 
all treated every week as if it were 
National Children's Dental Health 
Week. Prevention and attention to 
good oral hygiene on the part of our 
younger patients is so very important 
but it seems that we all tend to empha
size it too little. Keep prevention in 
mind throughout the coming year! 



The Northern Virginia Dental So
ciety met on a snowy Wednesday at 
the Airlie Estate in January for an all 
day meeting with Daniel Garliner on 
Myofunctional therapy. Dr. Albert 
Weihrecht brought the experience of 
fifty-eight years' practice from Wis
consin and presented the Crozat Tech
nique of orthodontic treatment. Doth 
areas are controversial and provided 
stimulation for the nearly 100 mem
bers and guests. 

February saw Or. Charles Clough 
driving th~ough the snow and solving 
the gas situation to present an all day 
seminar on what to really do in an 
office emergency. Nearly fifty mem
bers met at the Fairfax Hospital for 
the meeting. 

The l\ lcdical College of Virginia 
periodontics department came into 

COMPONENT VIII 

NORTHERN VIRGINIA 
DENTAL SOCIETY 

S. Weldon Brown, Associate Editor 

town with their Kodachrome trans
parencies in tote and stayed for two 
days. The all day March meetings 
dealt with new concepts in the field 
of surgical periodontal therapy. Again 
we found it most informative in these 
days of prevention. 

The April meeting saw members 
traveling to Richmond with auxillarie~ 
to learn how to cope with and how to 
utilize them under the expanded du
ties allowed hy the State Board. 

TRAVEL NOTES: 

The two trips in February to Italy 
for skiing and for touring were can
celled. Severn! members were seen in 
Colorado skiing the Rockies instead 
of the Alps thanks to being rescued 
bv the Canadian and North-American 
1,1edical-Dental Societies. 
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MCV NEWS 
DR. FELIX E. SHEPARD, Associate Editor 

The final phase of the revised den
tal curriculum at J\ICV will be realized 
hv next vear's senior class. Since indi-. . 
vidual students have varied needs and 
goals, the School of Dentistry will of
fer a fully elective senior year other 
than the clinical experience. 1\ lore than 
fort:,·-fivc elective courses and pro
grams have heen developed so that 
~tudcnts will not have to adhere to a 
rigid curriculum in their pursuit of 
compctcnc:,· in particular areas of in
terest. J ,ikcwisc, students without de
fined goals, and students who feel or 
exhibit a lack of competency in ccr
t:iin areas will have an opportunity 
to develop through their exposure to 

additional academic experience. 
The present junior class received 

the elective catalogue in Fchruar:,·. 
They have the opportunit:,· to review 
the elective courses and programs of
fered hy the School of Dcntistr:,·, the 
School of Graduate Studies :rnd the 
Academic Campus. The students ma,· 
elect to register for elective cours~s 
and/ or repeat dental courses for 
remedial purposes. A ftcr the student 
has developed his course plan, and re
ceived approval of his facult,· advisor. 
he will submit a course rc<1~1cst form 
to the Academic Affairs Committee. 
At that time, review of the program 
and assignment of classes \\'ill he com
pleted. Modifications of prog-rams ma,· 
have to he made b:,r the ... committ~e 
in view of ovcrsubscription to certain 
courses. Students interested in pro
grams or cxtcrnships outside the 

school will have to receive clearance 
from the Academic Performance 
Committee that they arc not in aca
demic difficulty. 

An I mer-Departmental Workshop 
on Pulpal Therapy was held in Fcb
ruarv at the School of Dentistry. The 
Dcp~rtmcnts of Restorative, Pediatric 
Dentistry, Oral Pathology and En
dodontics participated on three eve
ning sessions in seminar and discussion 
groups. The program was developed 
h:,· Dr. Dan Green, Chairman of the 
Department of Endodontics. 

The objectives for the workshop 
were to increase inter and intra-de
partmental communication, to expose 
faculty members within the involved 
departments to various theories on di
rect and indirect pulp treatment, to 
discuss various therapeutic procedures 
related to pulp therapy for the pur
pose of resolving differences and un
derstanding departmental positions and 
to act as an inscrvicc training progr:im 
for the focultv. 

There was exhibited ciuite tangibl:,· 
a varied degree of pro and con feeling 
between and within departments about 
\1·hen :111d \1·hcn not to institute direct 
and indirect pulpal thcrafn·. Ho\\·cvcr. 
most agree that keen clinical judg111ent 
derived from clinic:il experience and 
empath:-· is cssenti:il :is \1·ell as an expo
sure to reliable research data in the 
rendering of thcrap:,·. 

The Division of Dental H vgicnc 
held its Capping Ccrcmonv for the 
Dental H:,·gicnc Class of 1975 on Sun-



day, November 18, 1973 at the Larrick 
Student Center. Dr. John A. DiBiag
gio, Dean of the School of Dentistry, 
addressed the students, parents, 
friends, and faculty who attended. 
The program was planned by the Den
tal Hygiene Class of 1974 who served 
refreshments following the presenta
tions. 

Following diligent deliberation, a 
search committee, chaired by Dr. 
George Burke, recommended to Dean 
DiBiaggio in January that an oppor
tunity be afforded Dr. John W. Witt
rock to become Chairman of the De
partment of Restorative Dentistry at 
M.C.V. On a second visit to Rich
mond, Dr. Wittrock accepted the of
fer effective July 1, 1974. In the in
terim Dr. J. Robert Eshleman, Asso
ciate Professor of Restorative Den
tistry at M.C.V., has assumed the re
sponsibilities of department chairman. 

Dr. Wittrock was originally from 
Kansas where he earned the Doctor of 
Dental Surgery Degree from the 
School of Dentistry, University of 
Missouri. He later ·achieved a ·M.A. 
degree in Education from San Fran
cisco State College. Following his for
mal education, he received the aca
demic appointment of Instructor in 
the Department of Restorative Den
tistrv, Univcrsitv of Kcntuckv at J ,ex-. . . . 
1ngton. 

Prcscntlv, Dr. Wittrock is an As
sociate Pr~fcssor at Kentucky with a 
curriculum vitae to exemplify nine 
r~ars of service, teaching rcsponsihil
itics, research and publications which 
<]ualifics him for the position at M.C.V. 

In September, 1972, the Faculty Pri-

vate Practice Program began with 
three modestly equipped operatories 
and three dental assistants on the 

orth wing of the third floor in the 
Wood Memorial Dental Building. Fa
cilities were greatly expanded when 
the new private practice Suite was 
completed and opened for business in 
January, 1974. Lecture rooms on the 
South wing of the third floor were 
completely dismantled to provide area 
for the modernized suite. 

The general, fully carpeted, layout 
provides space for five modular op
eratories, sterilizing alcove, waiting 
room, business office, consultation 
room, prevention area, and laboratory 
space. In the very near future an x-ray 
area will be added. Each operatory is 
furnished with equipment conducive 
to sit down, four-hand dentistry. Per
meating the environment is the sooth
ing effect of FM music which comple
ments the general mood of the dental 
surrounding. 

The four operatories on the North 
wing arc utilized primarily hy the De
partments of Prosthodontics, and En
dodontics. 

There are presently six dental as
sistants of whom Dixie Jones, CD.A., 
is the supervisor. A full-time recep
tionist maintains a central patient ap
pointment hook and will he respon
sible in the near future for a central 
hilling and charting service. 

Approximately fifty facultv mem
bers from the School of DcntistrY par
ticipate in the Intra-mural Private 
Practice Program. F.ach dentist is per
mitted to pr;cticc a maximum of eight 
hours per week. 
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At its December 197 3 meeting, the 
Council on Dental Education of the 
American Dental Association adopted 
a resolution to grant "preliminary pro
visional approval" to the J. Sargeant 
Reynolds Community College dental 
assisting and dental laboratory tech-

nology programs. The programs are 
physically located in the School of 
Dentistry, Medical College of Vir
ginia. The dental laboratory tech
nology program originated in Sep
tember 1972 and the dental assisting 
program started in September 1973. 

DENTAL HYGIENE CLASS OF 1975 LEFT TO RIGHT 
Front Row-Josephine Scher, Susan Caudill, Joyce Birchfield, Suzanne Montgomery, Gerry 

Godfrey, Pamela Lindsay, Sheryl Fineman. 
Second Row-Jayne Klotz, Barbara Smythe, Susan Havnaer, Janis Zimmerman, Linda Cronk, 

Carol Nibley, Patricia Dew, Marilyn Vergara. 
Dianne Holland, C.D.A., instructs dental assisting students in clinical procedures. There are 
currently 15 students enrolled. 
Fred C. Ulmer, S.S., M.S.A., C.D.T., directs a class of 12 students in dental laboratory 
technology. 
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VIRGINIA DENTAL 

SERVICE PLAN 

WE POINT WITH PRIDE 

The Board of the Virginia Dental Service Plan is composed of ten dentists 
and five non-dental members who give much volunteer time and talent in be
half of dentistry. Mr. Godfrey L. Smith, III, Chartered Life Underwriter for 
Mutual of New York, has served on the Board of the Virginia Dental Service 
Plan since 1969 and is currently Chairman of the Personnel Committee and a 
member of the Executive Committee. Mutual of New York recently honored 
Godfrey with his induction into MONY Hall of Fame. 

An indication of the high respect accorded Mr. Smith can be clearly seen 
by the many professional groups who depend on him for advice and counsel. 
He is Past President of the Peninsula Association of Life Underwriters; Past 
Pre~ident of Big Brothers of Hampton, Inc.; Past President of Mercury Lions 
Club; Past President of Peninsula Sports Club; President-Elect of the Peninsula 
Randolph-Macon Alumni Association; Chairman, Education and Training Com
mittee for the Virginia State Association of Life Underwriters; Member of the 
Board of Directors of the Peninsula Chapter of Chartered Life Underwriters; 
Secretary of the Peninsula Estate Planning Council; State Chairman of the 
Membership Relations Committee of the Million Dollar Round Table; a mem
ber of the Association of Advanced Life Underwriters. He is a member of 
Trinity Methodist Church, Captain in Wythe Volunteer Fire Department and 
ll1ember of the Wythe Rescue Squad, and is Vice-Chairman of the Peninsula 
Salvation Army Advisory Board. He is currently serving on an advisory com-
1nittee to the Virginia State Legislature on Insurance Matters and Consumer 
Affairs. He is the recipient of Hampton Roads Jaycees Outstanding Young 
Man of the Year Award for 1971. Many other honors have been accorded God
~r~y Smith by his profession and communit_y. The Virginia De1~tal Service Pla_n 
1s Indeed fortunate and honored to have him as a member of its Board of Di

rectors. 
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AL ~ REPORT OF EXECUTIVE COUNCIL 
MEETING 

January 6, 1974 
Hotel John Marshall 
Richmond, Virginia 

EXECUTIVE COUNCIL SUMMARY IN BRIEF ... 

I. Approved appointment of Bank of Virginia-Potomac as Corporate Trustee 
of the Balanced Retirement Plan Trust. 

2. Approved authorization of a Pension Committee to serve as advisors to 
Trustee and Administrator of Balanced Retirement Plan Trust. 

3. Approved that Component Patient Relations Committees send to Execu
tive Committee by May I, 1974 breakdown on complaints received, and 
that Chairmen of Patient Relations Committees meet at June Committee 
meetings. 

4. Approved increase in mileage allowance from 10¢ to 15¢ a mile for officers. 
5. Approved June 1 and June 2 as dates for VOA Committee and Executive 

Council Meetings, to be held at Mariner at Virginia Beach, or if energy 
crisis makes it advisable at the John Marshall in Richmond. 

6. Approved two-weeks South American Adventure to Quito, Buenos Aires, 
and Rio de Janeiro and two-weeks Orient Adventure to Tokyo and Hong 
Kong for 1975, as proposed by INTRAV. 

7. Received Report of State Board of Dentistry. 
8. Approved that VOA support amendment of § 54-17 5, Issuance of license 

to practice, as proposed by the State Board of Dentistry. 
9. Approved that VOA legal counsel investigate structure of State Health 

Department to determine, if possible, that Dental Division can become 
autonomous, answerable to Commissioner of Health. 

I 0. Approved establishment of a membership category for Retired Dentists at 
reduced membership fee of $25 per year. • 

11. Approved Advisor:, Committee's recommendation to Constitution and 
Byla,\·s Committee that membership of Advisor:,· Committee be increased 
to 9 members. 

12. Approved recommendation of Advisorr Committee that VOA continue 
to elect 7 ADA Alternate Delegates and that thev be reimbursed on same 
basis as ADA Delegates. • 

13. Approved that action be dela:,·ed until next meeting of VDA House of 
Delegates on two 197 3 adopted resolutions concerning changes in Deneal 
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Practice Act to allow for election of members of Board of Dentistry by 
all registered dentists and to add at least two additional dental members 
to the Board. 

I -f. Received Report of MCV School of Dentistry. 
15. Approved that letter be sent from Executive Council to Chairmen of Sen

ate Finance and House of Delegates Appropriations Committees in sup
port of 1974-76 MCV School of Dentistry budget request. 

16. Approved sending to VDA House of Delegates, without recommendation, 
resolution of Continuing Education Committee requesting authorization 
for State Board of Dentistry, in conjunction with Committee, to prepare 
a resolution pursuant to institution of mandatory continuing education re
quirements for relicensure. 

17. Tabled action on Medicaid Program participation until June 2, 1974 meet
ing of Executive Council. 

18. Approved Dental Education Committee's recommendation for 1974 Den
tal Extern Program. 

19. Approved that 1974 Senior Dental Students Luncheon be held. 
20. Approved recommendation of Financial Investments Committee that 

VEPCO Preferred Stock be sold and proceeds plus 1973 surplus be placed 
in Certificates of Deposit. 

21. Approved recommendation of Hospital Dental Service Committee that Blue 
Cross-Blue Shield Liaison Committee be expanded to include representa
tives from all specialty fields and not less than two persons engaged in prac
tice of general dentistry. 

22. Received as i11formatio11 progress report of Peer Review Committee. 
23. Received as i11for111atio11 Public Information Committee's report concerning 

progress being made in the continuing In-the-Classroom Program of Pre
ventive Dental Education for Children. 

24. Received as i11formatio11 report of the Dental Trade and Laboratory Rela

tions Committee. 
25. Approved that Continental Casualty Company be requested to increase 

1\Jajor Medical maximum benefit from $100,000 to $250,000 and offer 

$15,000 deductible plan, effective February 15, 1974. 
26. Received as i11f ormatiou report of the Student Loan and Scholarship Com

mittee. 
27. Approved that Committee Chairmen and representatives be thanked for 

time and effort put forth on meetings. 
28. Recei'l.:ed as i11f ormatio11 report on financial aspects of Delta Dental Plan 

and ADA's purchase and resale of Delta Plan's stock. 
29- A ppro,z;ed that 1974 Annual leering Presidential Banquet be programmed 

as "l lonorirw Dr. and f\lrs. Jason R. Le\,·is." 
3o. Recei'l.:ed as i11for111atio11 report of ADA 1973 Annual Session. 
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DENTAL MEDICAID 

by R. L. Kiefer, D.M.D. 

Because of the misunderstanding and 
misinterpretation voiced by some of 
the dentists of Virginia, the next series 
of articles will address those concerns 
that have been brought to the atten
tion of the Medicaid Dental staff, and 
an attempt will be made to resolve 
them. 

CONCERN: Specialists are receiv
ing higher fees than general practition
ers for the same services. 

FACT: The Medicaid Dental Pro
gram reimburses for services regardless 
of the performing practitioner accord
ing to each practitioner's usual and 
customary charges as submitted to the 
Program. 

CONCERN: Certain dental pro
cedures are limited and can only be 
practiced by specialists. 

FACT: The Medicaid Dental Pro
gram recognizes that Virginia's Den
tal Laws allow a licensed dentist to 
perform any service within the scope 
of his license. Coverage or exclusion 
of any dental service is determined by 
the nature of the service alone and is 
not affected by the professional desig
nation. 

CONCERN: Participating dentists 
are only receiving 75% of their usual 
and customary fees. 

FACT: The Medicaid Dental Pro
gram established its allowable fee 
schedule by obtaining the usual and 
customary fees from each enrolled 
provider on a geographic basis. The 
Program reimburses the practitioner's 
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usual and customary charges up to the 
7 5th percentile of the fees submitted 
by his peers. 

CONCERN: The Dental Medicaid 
Advisory Committee is not representa
tive of dentistry in Virginia. 

FACT: This committee is made up 
of representatives from the Virginia 
Dental Association, the Old Dominion 
Dental Society, the Medical College of 
Virginia School of Dentistry, the State 
Health Department, the Board of Den
tistry and the Medicaid Dental Pro
gram. 

CONCERN: There has been no 
effort to inform the public of the den
tal program. 

FACT: When the Medicaid Dental 
Program began on July l, 1973, news 
releases were sent to. all the major 
newspapers in the state. In addition, 
when Program recipients receive their 
Medicaid cards, they are advised of 
their dental benefits· by means of an 
insert that explains the Program. This 
began July I, 1973, and remains in ef
fect. 

The computer kickbacks resulting 
from forms being improperly filled out 
are lower than the medical portion of 
the Program even though it has been 
in operation for several years. Chap
ters V and VI of the Medicaid Dental 
Manual have been revised and soon 
will be in the hands of the providers. 
This will clear up many of the prob
lems providers have had in the past 
in filling out the forms. Medicaid also 
has Program representatives who have 



the primary function of calling on our 
providers when problems occur. All 
that is required for these services is a 
call to the Medicaid Dental office. 

Considering the complexity of the 
Medicaid Dental Program and the fact 
that it is an entirely new concept to 
the members of the dental profession, 
it may he said that the Program is 
functioning smoothly and is accom-

plishing the task for which it was 
originally designed. This task is to pro
vide dental care to Medicaid recipients 
under twenty-one years of age for 
whom these services might not other
wise be available. 

The outlook for Medicaid Dental is 
optimistic, and its staff stands ready 
to assist all dentists with any prob
lems that may arise. 

READY FOR TH IS? 

"Doctor, if you had only told me 
that the medicine was so dangerous, I 
would have kept it locked away from 
my children." 

Arc you ready to hear that? 
One of the most common medical 

emergencies among children is the ac
cidental ingestion of substances around 
the home, pnrticularly medicines. 

1 n 1972, more thnn 160,000 cases of 
accidental ingestions were reported
the mnjority involving children under 
5 ;,'Cnrs of age. Estimates nre thnt onl;,' 
0 nc in seven is reported, mnking the 
actunl number close ton million a year. 

Dentists in particular, knowing the 
Psychology of the mouth, can explain 
Whv. Pnr~nts will he grateful to you 
for presenting this informntion to tl~em 
When vou prescribe medicines for 
thcni o·r for their children. 

Children from the time of their 
hirrJ, · 1 ·fi • • experience om grat1 cation. 
Rorr]c :incl breast feeding arc only the 

early factors in the developmental pat
terns that place emphasis on the 
mouth. 

The infant grabs someone's finger
and into the mouth it goes. A baby 
rattle, almost any plaything, ends up 
the same way. 

It is no surprise, then, that an infant 
starting to crawl finds things beneath 
the kitchen sink or near the bathroom 
floor which end up in his mouth and 
arc often swallowed. 

The toddler, able to stand, can reach 
pills inadvertent! y left on the night
srnnd or an open purse left on the hed. 

The young child who has learned 
to climb has the medicine cabinet 
within reach-and the aspirins, the 
drugs :ind other medications. 

Counseling pnrents on the dangers 
of misusing medicntions should include 
informntion on the renrrnngcment of 
storage. Most bathroom medicine cnh
inets do not lrnvc locks. Better nlternn-
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tives are lockable cabinets, drawers, 
linen closets and even fishing tackle 
hoxes. Further: 

-Medicines should never be ref erred 
to as "candy." 

-Parents should not take medicines 
in the presence of children. Chil
dren are notorious imitators. 

--Medications should be disposed of 
after the condition for which thev 
are prescribed has passed. 

-Dark rooms are no place to give 
or take medicines. 

-Labels should be read paying close 
attention to recommended dosages. 
And always, medicines should be 
kept in the correct containers. 

-Medicines should never be set aside 
while you answer a telephone or 
the door. 

You can insist that your pharmacists 
place medications you prescrihe in 
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new safety containers which are now 
standard. It is essential that your pa
tients not ask pharmacists to suhstitutc 
conventional-type packages unless 
some condition, such as arthritis, re
quires it. 

In order to be "child-resistant," the 
container must he effectively closed 
after use. In most cases, this is a matter 
of properly closing the cap. 

Safety packaging is not a "cure-all" 
for poisoning. The container is only 
expected to keep the contents secure 
from most children. Some children, 
because of their ingenuity and manual 
dexterity, will succeed in opening the 
package. 

National Poison Prevention Weck 
was observed March 17-2 3. It is a good 
time to re-examine our prescribing 
procedures to he certain we are doing 
our part to help prevent accidental 
ingestions. 



FOi MEETING IN LONDON 1974 

The British Dental Association is to 
be host to the 62nd Annual World 
Dental Congress of the Federation 
Demaire Internationale which will be 
held at the South Bank Arts Centre 
in London from Sunday, September 8, 
to Saturday, September 14, 197-+. Her 
i\lajcsty Queen Elizabeth II has gra
ciously consented to be Patron of the 
Congress. FDI business and Commis
sion meetings will be held at the Wal
dorf Hotel, London, from Tuesday, 
September 3, 1974. • 

Scientific Programme 

The main theme of the scientific 
programme is "The Dentist's Role in 
a Changing Society," which will be 
examined in more than purely dental 
terms during three morning sessions 
of the Congress. The first session will 
he devoted to "Society's Expectations 
of Dentistry," the second to "Current 
Attempts To Satisfy Society's Needs," 
and the final session will consider 
"Meeting the Challenge of a Changing 
Society." Distinguished speakers from 
all parts of the world arc being invited 
to contribute to the main theme, hut 
individual dentists may take part in 
the scientific program~,c in the free 
communication sessions and in the 
presentation of table demonstrations. 
films and video-tapes which are a large 
and important feature of the Confer
ence. 

Social Programme 
To allow those attending the Con

gress to meet and relax in interesting 
surroundings, cocktail receptions will 

be held on the first evenmg of the 
Conference in several of London's his
toric buildings. On the Monday eve
ning of the Congress there will be a 
visit to a musical show at the famous 
Drury Lane Theatre. A special Con
gress Symphony Concert will be pre
sented at the Royal Festival Hall by 
the ew Philaharmonia Orchestra 
with the celebrated pianist, John Og
den, as soloist. And since no visit to 
London would be complete without a 
trip on the River Thames, evening 
excursions on river boats have been 
arranged, to allow visitors to see the 
glittering lights of London by night, 
while dining and dancing on hoard. 
The FOi Supporting Members' Ball 
will be held on the Thursday evening 
at two of London's famous hotels, and 
many other receptions will be ar
ranged by various societies and insti
tutions in London. 

Enrollment 

Provisional Programmes and appli
cation forms can be obtained on re
quest from FDI, '74 Congress Office, 
Conference Services, Ltd., 4 3 Charles 
Street, London WIX ?PB, U. K. In
formation on the scientific programme 
may he obtained from the Organizing 
Se~retary, 64 Wimpolc Street, Lon
don W 1·M 8A L, U. K. 

The London Organizing Committee 
hopes that dentists throughout the 
world will find this programme attrac
tive. Thev look forward to meeting 
and entct:taining vou in London in 

1974. 
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(Continued from page 17) 
jaws by interstitial growth between 
the incisor and canine determinant, 
and the canine and molar determinants, 
respectively (Fig. 7B to E). This ac
counts for the sequences in which 
teeth develop in these regions: just as 
in reptiles, a new bud is initiated when 
the presumptive tooth-forming tissues 
have escaped from the inhibitory re
gions generated around a developing 
tooth. For the same reason the perm
anent molars develop in front-to-back 
sequence as space becomes available 
posteriorly in the growing jaws. How
ever, it will be noted that no explana
tion has yet been offered for the early 
appearance of the three determinants. 
In terms of development I have no 
data or solution to this problem; any 
sequence appears possible, including 
all three arising at the same time. But 
if ontogeny can be compared with 
phylogeny, the canine is the most 
likely to be initiated first. 

Dentition in mammal-like reptiles 
Before suggesting how mammalian 

dentitions may have evolved it is 
necessary to look at data for the mam
mal-like reptiles which bridged the 
gap between reptiles and mammals. 
Obviously we can only surmise the se
quences in which teeth were initiated 
in embryos of these animals, but give11 
a complete enough growth sequence 
it is possible to deduce the sequences 
in which teeth were replaced. And it 
so happens that there is a good growth 
sequence of the early Triassic mam
mal-like reptile Thri11axodo11, which 
is generally believed to have been 
close to th~ line of mammal evolution. 
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Both the pre- and postcanines in 
the small, almost certainly carnivorous 
Thrinaxodon were replaced in waves 
which swept through alternate tooth 
positions: the large canine was regu
larly replaced. To this extent Thri11-
axodon had a dentition like that of a 
homodont reptile, with the exception 
that it had evolved a canine tooth. 
However, the postcanine dentition 
was graded anteriorly from rather 
simple conical teeth (but more com
plex than those of the earlier reptiles) 
to complexly cusped posterior teeth 
(Fig. 8). Thrinaxodon's heterodont 
postcanine dentition makes it an im
portant link between reptiles and 
mammals. 

Figure 8 

No matter what size of Thrinax
odo11 jaw is studied it nearly always 
contains a developing or • erupting 
tooth at the back of the dentition. 
This also is like a primitive reptile. 
But despite the constant addition of 
new tooth families, no dentition seems 
to contain more than about 7 post
canines ( 6 or 8 may be present). The 
answer to this problem is that when 
a tooth was added to the back of the 



dentition, one was generally lost from 
the front of the postcanine dentition 
(23). 

The 7 postcanine teeth of Thrinnx
odon consist of 3 different tooth types 
referred to as P, M, and A types ( 4) 
(Fig. 8). These symbols represent pos
terior, middle, and anterior, the posi
tions in which the different tooth 
types are invariably situated. Because 
new P types were always erupting at 
the back of the dentition, while A 
types were being lost at the front, it 
might seem that an old animal would 
have possessed a postcanine dentition 
consisting entirely of P types. But in 
fact all jaws contain about 3 A types 
followed by 2 M types, 2 P types, and 
an erupting P type. The way in which 
this dentition was probably maintained 
is shown in Figure 9. 

Every postcanine tooth position was 
successively occupied by P, M, and A 
types. This result provides excellent 
support for the concept that the tooth 
family is the unit of dentitions, the 
postcanine unit being a P, M, A se-
9uence. Furthermore it is also clear 
that tooth reph1cement in Tbri11nxodo11 
served to increase the size of the teeth 
in the dentition so that they would 
match the size of the growing jaw 
and the re9uirements of the growing 
animal. 

/)indemodon, a gomphodont cyno
dont of the Triassic, also had a heter
odont postcanine dentition in which 
teeth were prohahly constantly heing 
replaced in response to the require
ments of the growing animal. Each of 
20 or more postcanine tooth families 
sequentially added to the hack of the 
dentition ~ontained 6 different tooth 
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types replacing each other in a care
fully timed sequence which led to a 
gradual increase in the surface area 
for crushing food, matched by the 
increase in jaw length. Just as for the 
maintenance of wave replacement of 
alternate teeth, so also for Diade111-
odon's postcanine dentition it can be 
shown mathematically that the rate of 
tooth replacement was probably re
lated to a tooth family specific and an 
overall control ( 24). 

In Diadernodon, the 6th tooth in 
each postcanine family appears to have 
been "intentionally" removed from 
the jaw and replaced by· bony tissue 
called a plugged socket. Increasingly 
large replacement canines encroached 
on the potential space created at the 
front of the postcanine dentition. 
However, in Thri11axodo11 it seems 
possible either that anterior postcanine 
families were finally suppressed owing 
to the proximity of developing canines 
(25') (Fig. 9) or that the families were 
more intentionally lost, as in Diade111-
odo11. 

There remains the evidence of the 
Upper Triassic (Rhaetic) Eozostro
do11, the earliest known animal pos
sessing a sufficient number of mam
malian characteristics to he called a 
mammal. For example, its jaw joint 
was partly mammalian, and it was al
most certainly diphyodont (26). It 
appears to have had 5 upper and -+ 
lower premolars together with -+ and 
sometimes 5 permanent molars. The 
premolars ( which replaced deciduous 
molars) were themselves lost and re
placed hy plugged sockets like those 
of Diademodo11. Rather surprising]:,;, 
some molars also appear to h:n·e been 
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replaced by plugged sockets m older 
(larger) animals ( 26). 

From the Upper• Triassic through 
to the Tertiary there is remarkably 
little data on tooth replacement in 
mammals. However, as will now be 
shown, we have sufficient data from 
the above animals, together with the 
data on recent reptiles and mammals, 
to be able to outline a plausible se
quence in which the dentitions of 
mammals evolved. 

Tooth initiation in submammalian 
vertebrates 

In the earliest vertebrate dentitions 
which have so far been studied, teeth 
appear to have been replaced in waves 
which passed from the back to the 
front of the jaw. It seems probable 
that these teeth were initiated in the 
same sequence as those of L. vivipara 
( /0). The sequence is shown in Figure 
6, and the adult pattern of tooth re
placement is the same as that of the 
hatchling (Fig. 5D). Although the 
regularity of the replacement waves 
shows little trace of the sequence in 
which tooth families were initiated 
in the embryo, it is evident that there 
is an important difference between the 
alternating sequence in which families 
were initiated in front of the dental 
determinant and the se9uential initia
tion of families behind the dental de
terminant (Fig. 6). 

Wave replacement of alternate 
teeth in front of the dental deternii
nant was initiated before anv teeth 
were replaced (rows a and b. in Fig. 
6): it was the outcome of the alter
nating se9uence in which families 
were initiated in this region. Rut rhe 



rate of tooth replacement needed co 
be controlled in order for wave re
placement of alternate teeth to develop 
between the sequentially initiated 
families behind the dental determinant 
(Ila, 12b, 13c, 14d, 15e in Fig. 6). 
And a more widespread overall con
trol of tooth replacement was required 
for the waves passing through the 
families behind the dental determinant 
to blend into the waves already present 
in front of the dental determinant 
(16). 

The earliest heterodont dentitions 
often contain one or two enlarged 
teeth in the middle, or anterior to the 
middle, of the maxillary bone: for ex
ample, the Carboniferous reptile Hyl
onomus and the upper Carboniferous 
captorhinomorphs. The same is true 
of the Permian pelycosaurs. What was 
the most probable sequence of tooth 
initiation? 

In terms of function the jaws were 
by now separated into three distinctly 
different regions. The precanines cap
tured food, the canine was a weapon, 
and the postcanines immobilized prey 
or food prior to swallowing. It seems 
likely that teeth were replaced at a 
diff~rent rate in each region; in par
ticular, the large canine would have 
been more slowly replaced because it 
took longer to ~lcvclop. It is surclv 
more probable that these di ff crcnces 
in function and the rntc of tooth re
placement \\'ould evolve from, rather 
than he separately superimposed on, 
the pre-existing dental as_vmetry pres
ent in emhr\'OS of the homodont an
cestors. r n ·other words, the canine 
evolved at the site of the dental de
terminant, the precanines were initi-

ated in alternation toward the front 
of the jaw, and the postcanines were 
initiated in sequence toward the back 
of the jaw. This may not have been 
the only site at which a caniniform 
tooth evolved, but it is certainly the 
most satisfactory functionally and one 
which probably had the greatest po
tential for subsequent evolutionary 
change. To understand this it is neces
sary to turn again to Thrinaxodon. 

In order to understand tooth re
placement in Thrinaxodon we must 
first seek the selective advantage con
ferred by its dentition. It seems likely 
that, together with the canine, the 
simple A types found toward the front 
of the postcanine dentition either 
punctured or held prey. The shape of 
the P types indicates that their primary 
function was not to hold or puncture 
struggling prey; A types would have 
been more efficient for this purpose. 
What seems possible is that these teeth 
were used to crack hones. For this 
purpose a moderately serrated surface 
was required in order to prevent the 
bone's slipping (large spaces between 
slender cusps or teeth, such as between 
the A types, would have been much 
less efficient), and the bone-splitting 
teeth needed to be sited where maxi
mum jaw power could be developed. 
In order to brca k bones it did not 
matter that the upper and lower check 
teeth could not be brought together 
(as in mmt reptiles). However, it was 
necessary that the P t_vpes should he 
firmly ~noted (as arc all the teeth in 
Thri11axodo11). The intermediate M 
tvpcs could function either with the 
A or P t_vpcs. 

Tt is not difficult to visualize ho\\· 
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the dentition of Thri11axodo11 might 
have been initiated. The canine re
mained the dental determinant sepa
rating two developmentally different 
jaw regions. The families within the 
precanine region were still initiated 
in alternation toward the front of the 
jaw, and those in the postcanine region 
might still have been initiated in se
quence toward the back of the jaw 
(but see below). The major innova
tion was the distinct change in shape 
of successive teeth in each postcanine 
family. This evolutionary step will 
now be considered. 

Changes in shape 

In many recent Lacertilia the earlier 
members of each more posterior fami
ly (perhaps those behind the dental 
determinant) have rather small an
terior and posterior accessory cusps 
situated on the flanks of the major 
cusp ( 27). The posterior and then the 
anterior cusps are gradually lost by 
successive replacement tectl{, with tl{e 
result that the tooth families now pro
duce unadorned conical teeth. It can 
be virnalized that, owing to the pres
ence of incipiently tricuspid teeth, the 
short dentitions of the young are rela
tively more serrated than the longer 
dentitions of the adult. Presumablv 
the 3-cusped teeth of the young hav"c 
the advantage that fewer arc required 
to produce the same number of grasp
ing serratio11s as simple conical teeth. 

The above type of dentition in 
which the accessory cusps of hatch
ling teeth are gradually lost by suc
cessive replacement teeth is exactlv 
what might be predicted for an a1~
cestor of Thri11axodo11. Those animals 

54 

with larger accessory cusps were se
lected for in successive generations, 
with the result that the complex P 
type evolved. However, in conformity 
with its ancestors, successive replace
ment teeth were less complex. Indeed 
the maintenance of this characteristic 
had a selective advantage because it 
resulted in the anterior, and therefore 
older, postcanine families containing 
puncturing conical teeth, while the 
newly initiated posterior families con
tained complex "crushing" teeth. 

It was now an advantage to reduce 
the rate of tooth replacement in the 
postcanine region. Too rapid a rate 
of tooth replacement would have re
sulted in the rapid loss of crushing P 
types and a postcaninc dentition which 
contained nearly all puncturing A 
types. However, too slow a rate of 
tooth replacement would have re
sulted in too few A types anteriorly. 

It will be noted that the above evo
lutionary step implies that the tooth 
family with its P, M, A sequence was 
a genetic unit of Thrinaxodon's denti
tion. If one postcanine family was 
changed then all postcanine families 
were changed. In terms of morphogen
etic "coding" it was possible to evolve 
differences between precanine, canine, 
and postcanine families by taking ad
vantage of the fact that each of these 
ma_jor units was contained in a devel
opmentally different part of the jaw. 
However, the following analysis sug
gests that the :interior postcanine fami
lies in Thri11axodo11 may have differed 
from the posterior post~anine families. 
The data to support this suggestion 
come from l)iade111odo11. 



The evolution of a 
molar determinant 

It will be recalled that most of the 
20 or so postcanine families in Diade
modon each contained 6 teeth. How
ever, a very small (very young) Dia
demodon jaw contains 5 postcanine 
teeth, which are the 5th, 5th, 5th, 5th 
(gomphodonts), and 4th (intermediate 
gomphodont) teeth, respectively of 
the 6-tooth sequence. Due to the very 
small size of this jaw, the implication 
is that, unlike the remaining postca
nine families, the anterior postcanine 
families did not develop the first 2 
or 3 replacement teeth ( 28). The ab
sence of these earlier teeth from the 
anterior postcanine positions would 
have been an advantag-e because the 
5th tooth in the 6-tooth sequence, the 
large grinding gomphodont, appears 
to have been the most useful postca
nine tooth: a newlv hatched (prob
ahlv herbivorous) Diademodon whose 
short postcanine dentition contained 
onlv the first 3 teeth in the 6-tooth 
sequence, which were slicing (secto
rial) teeth, would have been unable 
to grind food. 

Suppose that a newly hatched 
Thri11nxodo11 also required a miniatur
ized version of the adult dentition
sav, a P type in postcanine position 3, 
M tvpe in position 2, and A type in 
position 1. If all postcanine families 
Were alike, this would have required 
P and M types from position 1 and an 
M tvpe from position 2 to have been 
developed and iost before hatching. 
?ne way to achieve this would he to 
initiate the anterior P types at a stage 
hefore the dental tissue~ were compe
tent to la,· down mineral. In other 

words, the relevant buds were coded 
for P types but regressed like the 
earliest developed buds in L. vivipara. 
However, it seems possible that an
other method may have been evolved. 

Although this is not the place for a 
detailed discussion of the determina
tion of tooth shape, it is necessary to 
draw attention to the fact that the 
( mesodermal) dental papilla rather 
than the ( ectodermal) enamel organ 
of tooth germs is probably responsible 
for determining tooth shape in mice 
(and presumably all mammals) (14). 
For example, an incisor enamel organ 
grafted onto a molar dental papilla 
produces a molar tooth. Even small 
fragments of enamel organ or lip ecto
derm grafted onto a papilla result in 
the formation of a tooth whose shape 
is the presumptive shape of the tooth 
germ from which the papilla was 
taken. Therefore tissue derived from 
the jaw mesoderm probably deter
mines the shape of a tooth. This sug
gests that the changes in jaw meso
derm responsible for sequentially pro
ducing the P, M, and A types in each 
postcanine family of Thrinaxodon 
were triggered by the initiation or de
velopment of the preceding tooth 
type. 

Suppose that Thrinaxodon, like re
cent mammals, possessed a molar de
terminant-in other words, that the 
3rd postcanine family was initiated 
adjacent to the canine and that the I st 
and 2nd tooth families were initiated 
in succession, following interstitial 
growth between the canine and molar 
determinants. Just posterior to the ca
nine, jaw mesoderm generated the P
type shape of the molar determinant 
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(Fig. lOAi). This newly differentiated 
jaw mesoderm was not only respon
sible for generating the papilla of the 
replacement for this P type but also, 
by interstitial growth of the jaw, for 
g~nerating the papilla of the tooth an
terior to the molar determinant which 
was therefore also an M type (Fig. 
lOAii). 

Jaw mesoderm which had generated 
an M type was triggered to continue 
by generating an A type. Therefore, 
further interstitial jaw growth resulted 
in the formation of an A type in the 
newly initiated family posteriorly ad
jacent to the canine. Thus the 3 an
terior postcanine positions of the 
hatchling would be occupied by A, 
M, and P types, respectively, without 
any tooth having been replaced. Each 
family continued by developing the 
next tooth in the P, M, A sequence 
(Fig. JOA iii). However, the anterior 
postcanine families sometimes replaced 
A types with even more diminutive 
teeth ( 4). The above explanation car
ries the implication that tooth families 
are the genetic units of dentitions. It 
should be noted that, behind the molar 
determinant, P types started molar 
families because the associated meso
derm was newly differentiated. 

The above technique ma:,· or may 
not have been evolved bv Thri11ax
odon; juvenile Thrinaxodons were so 
small that it is unlikely sufficient num
bers will ever be found to test the 
theory. It is even less likely that suf -
ficient early mammals wili" be found, 
because although Thrinaxodo11 \Vas 
not large it was a giant compared with 
Eozostrodon (26), the earliest un
doubted]:,, diphyodont animal. Tt took 
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over three years of sifting through a 
truckload of rubble to find the 4 or 5 
jaw fragments (the largest being about 
½ cm long) that firmly established the 
diphyodont nature of Eozostrodon 
( 26). It is therefore unlikely that we 
will ever find much evidence for the 
sequences in which the teeth of early 
mammals were replaced, let alone in
itiated. But it seems improbable that 
postcanines were initiated in sequence 
from the front to the back of the jaw, 
as Ziegler has suggested ( 20), not only 
for Mesozoic but also ( contrary to the 
data which are available) for recent 
mammals. 

This is not the place for a detailed 
discussion of fossil data, which are so 
limited that they could probably be 
used to support several theories. But 
if the concept of a molar determinant 
is accepted, it is possible to explain 
most of the available data for recent 
::md extinct mammals. Reduction in 
the rate of tooth replacement can ac
count for the diphyodont nature of 
Eozostrodon's dentition (Fig. lOB). 
Just as in Thrinaxodo11, the anterior 
postcanines were initiated in sequence 
anteriorlv in front of the molar deter
minant, ·and the morphological gra
dient was similar. The premolar sock
ets were plugged, usually in sequence 
from the front of the jaw, but occa
sionally more irregularly (26). It ma:v 
be that the l st deciduous molar was 
not replaced, as in recent mammals, 
accounting for its early plugging ( c.f. 
the 1st postcanine in Thrinaxodon). 
Further irregularities could be ac
counted for if Dm4, rather than Dm3. 
was occasionally the molar determi
nant, implying ~-ariation in interstitial 



jaw growth. The decrease in number 
of molar families as compared with 
Thrinaxodon was related to a reduc
tion in posterior jaw growth. 

Further increase in interstitial jaw 
growth between the canine and molar 
determinants, together with the loss 
of one or two molar families from the 
back of the dentition, can account for 
the sequence of tooth initiation in re
cent cuthcrian mammals (Fig. lOC). 
The euthcrian postcanine dentition 
may have evolved by a progressive in
crease in interstitial jaw growth to
gether with loss of molar families. 

The precanines 

W c now return to thl: sequences in 
which precanincs were initiated. Be
cause in Thri11axodou the prccanincs 
were alternately replaced, like those 
of its ancestors, it seems probable that 
thcv were also initiated in alternate 
scc:iucncc from back to front, also 
like those of its ancestors (Fig. IOA). 

The incisors of recent cuthcrian 
inammals arc generally initiated in se
ljucncc from the front to the back of 
the ja,,·. However, in a recent marsu
pial it appears that, of the 5 upper 
incisors, I I and 15 arc the last to be 
developed (29). For convenience I 
have incorporated this latter SC\]UCncc 
1n the dentition of F,oc:;ostrodrm (Pig. 
_'(lB), although this animal had 4 lower 
incisors (26). Thus I3 was the incisor 
dctcrininant; 14 and 15 were initiated 
1n a region of interstitial jaw growth 
and I I ,llld I2 in a rccrion of anterior 
tip growth. In terms ~>f what is bio-
1'.>gicall.' possible, this is no more dif
ficult to Kccpt than the equivalent 
evolution of a molar dctcrmin:1nt. But 

just as for the molar determinant, so 
also for the incisor determinant it is 
necessary to find a selective advantage 
for the new sequence in which incisors 
may have been initiated. 

Although there can never be any 
supporting evidence, it seems possible 
that the earliest newborn mammals 
would have become firmly attached 
to the mother's nipple, rather like re
cent metatheria, but that when released 
from the nipple they would immedi
ately have had to forage for them
selves. Intermittent suckling on de
mand would probably have evolved 
separately and later. If this is true, 
just prior to being released from their 
mother's nipple the earliest infant 
mammals, like newly hatched reptiles, 
would have required a functioning 
dentition. Apart from the anterior in
cisors, all the teeth could have erupted 
before the infant was released because 
thcv formed the side walls of a tunnel 
which surrounded the nipple. But 
eruption of the anterior incisors must 
have been dclavcd in order to provide 
the space thr<;ugh which the nipple 
entered the mouth. 

It is of interest here that Mills (30) 
states there is a particularly large mid
line cliastcma between the upper in
cisors of Morgmmcodrm ( = Eo;:,o
strodrm). If this is true, then the requi
site space for the mother's nipple may 
h:1vc been provided bv inserting it be
tween the position of the lost upt1cr 
anterior incisors (suppressed during 
evolution) and the procumbcnt lower 

anterior incisors. 
It is cvi dent that the SC\] ucncc of 

incisor eruption implied for Eoz.ostro
dou (Fig. !OB) would have :1llowcd 
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the anterior incisors to erupt after the 
remainder of a functioning dentition. 
The evolution of this sequence is no 
more difficult to accept than that given 
for the evolution of the molar deter
minant. It will be noted that in both 
cases the teeth initiated following in
terstitial jaw growth were initiated 
and erupted earlier than those initiated 
following tip growth. 

There would now have been a se
lective advantage for evolving differ
ent suckling periods which were 
matched to the physical development 
of different species of infant. Too 
short a time would have led to the 
wasteful death of many infants that 
were incapable of foraging for them
selves. This led to the evolution of a 
behavior pattern which permitted 
suckling on demand by an infant that 
had earlier been releas~d from the nip
ple. However, too long a suckling time 
would have involved the mother in 
w:isting energy on suckling infants 
that were physically capable of for
aging for themselves; in terms of se
lective advantage the energy would 
hav(; been better employed in breeding 
a new generation. 

This latter argument can account 
for the evolution of the eutherian in
cisor formula and pattern of tooth 
eruption. By prolonging the time i11 

11tero, the cutherian infant was better 
protected than the metatherian infant. 
Since :ill suckling is intermittent in 
cuthcrian mammals, it was an advan
tage to erupt the incisors as earlv as 
possible in order th:it the infant c;iuld 
supplement its milk diet. Provided the 
mother continued to permit suckling 
until the infant was capable of forag-
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ing enough food by itself, those in
fants (presumably insectivorous) pos
sessing an uninterrupted span of inci
sors at the front of the jaw would 
have had a selective advantage when 
foraging. This ultimately led to the 
loss of the 2 late-developed anterior 
incisors, with the result that the earliest 
initiated (and erupted) incisor, the in
cisor determinant, became sited to
wards the midline of the jaw (Fig. 
I OC) and the ancestral 2 anterior in
cisors were Jost. 

"Irregular" sequences 

Now that we have arrived at the 
earliest cutherian dentition consisting 
of 13, CI, Pm4, M3, it is worth sum
marizing how the initiation of such a 
dentition may be controlled. The em
bryonic jaws of mammals contain 
th~ce major developmental segments: 
incisor, canine, and molar segments. 
F.ach segment is provided with genetic 
coding for a paradigm tooth shape. A 
first tooth, the determinant, appears in 
each of the three developmental seg
ments at about the same time during 
development. Each generntes around 
it a zone of tissue in which further 
initiation of teeth is inhibited. The in
cisor and molar jaw segments ( not the 
canine segment) arc potentially capa
ble of expanding :interiorly and pos
teriorly, thereby generating new j:i\\' 
tissue for the initi:ition of further 
teeth. However, tip growth of the i,_1-
cisor region has been suppressed 111 

most cutherian m:imm:ils, with the re
sult that the most anterior incisor is 
the incisor determinant and 12 and 13 
arc developed following interstiti:il 
jaw growth between 11 and the canine. 

• 



The molar region grows both by ex
pansion between the canine and molar 
determinants, which provides space 
for deciduous molars to be initiated 
in sequence forward, and by expansion 
posteriorly, which provides space for 
the permanent molars in sequence pos
teriorly. Successive dental papillae de
rived from a single colony of jaw 
mesoderm retain successively less abil
ity to generate the paradigm molar 
shape, with the result that they are 
less complex. Thus Dm3, Dm2, and 
Om l are progressively less complex 
because they are derived in ("hori
zontal") sequence from jaw mesoderm 
which has already generated Dm4. 
And for the same reason their ("verti
cal") replacements, the premolars, are 
even less complex. The permanent 
molars are sequentiallv initiated in 
newly differentiated jaw mesoderm 
behind the molar determinant. There
fore each has a shape which is closer 
to that of the paradigm molar than 
the deciduous molars are. 

We can now give an explanation for 
the irregular sequences in which the 
teeth of eutherian mammals erupt. The 
irregularitv is due to the existence of 
four developmental regions: the in
cisor, canine, and anterior and poster
ior molar regions. Within each region 
the teeth develop in sequence. For ex
ample, if we number the 8 deciduous 
teeth and 3 permanent molars of the 
n1ole in sequence from the front to 
the hack of the jaw (i.e. the teeth in 
the first mammaiian Znhmeihe of Ed
n1und), thev are initiated approxi
n1atclv in th·e sequence 1, 4, 8, 7, 2, 6, 
3, 9, ·10, 5, 11 (31). When separated 
into developmental regions, the se-

quences are 1, 2, 3 (the deciduous in
cisors); 4 ( the canine); 8, 7, 6, 5 ( the 
deciduous molars); 9, 10, 11 (the 
permanent molars). It is only because 
all four regions are developing at the 
same time that the integrated sequence 
appears to be so irregular. 

In a later paper ( in preparation) 
many of the irregularities in mam
malian dentitions will be discussed. 
The present model suggests that sev
eral currently accepted tooth homol
ogies may not only be inaccurate hut 
also very misleading in evolutionary 
terms. For exa.niple, if the above e~
planations are accepted, the molar de
terminant is presumably homologous 
between different dentitions. In many 
primates the so-called Dm3 (the pen
ultimate deciduous molar) is the molar 
determinant. If this tooth is homolo
gous with the ancestral molar determ
inant, it should he designated Dm4, 
in which case the ancestral Ml is now 
replaced by a Pm5. However, this 
heresy will be shelved for the present. 
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Fellowsbip in Dental Surgery of The Royal 
College of Surgeons while building a part
time dental practice. However, in 1964 /Je 
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HAVE YOU HEARD THE LATEST ABOUT THE BEES 
AND THE FLOWERS? ..... . 

"Said a wise old bee at the close of day, 'The colony business does not pay. 
I put my honey in that old hive that others may eat and live and thrive; And 
I do more work in a day, by gee, than some of the other fellows do in three. 
I toil and worry and save and hoard, and all I get is my room and board. It's 
me for a hive I can run myself, and me for the sweets of my hard-earned pelf.' 

So the old bee flew to a meadow lone and started a business of his own. He 
gave no thought to the buzzing clan, but all intent on his selfish plan, He lived 
the life of a hermit free-'Ah, this is great,' said the wise old bee. 

But the summer waned and the days grew drear, and the lone bee wailed as 
he dropped a tear; For the varmints gobbled his little store and his wax played 
out and his heart was sore; So he winged his way to the old home band and 
took his meals at the Helping Hand. 

Alone our work is of little worth; together we are the lords of the earth; 
So it's all for each and it's each for all-united we stand, or divided fall." 

Be(e) Wise, Sunshine Magazine, August, 1973 
Questions from consumer groups and increasingly burdensome governmental 

regulations indicate to us that there is an immediate need for clarifying some 
facts and exposing misconceptions regarding the professions and professional 
services. For this reason it is vital this very year that we stand together to work 
for improving the professional image before it is undeservingly to~ple_d. 

Because of the growing popular belief that no individual org_an'.zat1011 can 
eff~ctively police itself, the freedom of individual professional soc1et1es to make 
th eir own decisions is in danger of being extinguished. Through V AP, however, 
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these individual societies and their members can communicate, exchange ideas, 
and support each other in the furthering of outstanding professional conduct, 
continuing professional development, and concern in the public interest-demon
strating to each other and to the public their professional competence, their 
sincerity in serving society, and the absence of need for their being reviewed 
by outside regulatory bodies. 

You can fill a vital role in VA P's efforts to enhance the professions by joining 
the Virginia Association of Professions, using the application below: 

1974 DUES NOW PAYABLE .................................... $15.00 
Return with your remittance to: 

VIRGINIA ASSOCIATION OF PROFESSIONS 

308 W. Cary Street 

Richmond, Virginia 23220 

Attached is my check in the amount of $15.00 _____________________ _ 

NAME __________ _ PROFESSION ______ _ 

ADDRESS _____________________ _ 

CITY, STATE, ZIP __________________ _ 
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(Continued from page 24) 

probably the same as those of the stan
nou~ fluoride solutions and prophy
lactic paste. It has been postulated that 
sodium monofluorophosphate reacts 
with enamel to produce some form of 
calcium fluorophosphate or apatite 
fluorophosphate. 

The degrees of effectiveness of fluo
ridated dentifrices appear to be di
rectly related to the frequency of their 
us_e. Increased f~eq_uency of brushing 
with these dent1fnces appears to in
crea_se the degree of cariostatic pro
tection. When used by children, the 
stannous fluoride dentifrice and the 
so_dium monofluorophosphate denti
frice appear to be equally effective. 
Several reportsG 7- 7r. have indicated 
15 0 {, to 30% reductions in the inci
dence of dental caries when the stan
no~s fluoride dentifrice was used by 
children consuming fluoride-deficient, 
as well as optimally fluoridated water. 
~t least three reportsGG. 7c. 77 have in
dicated that the stannous fluoride den
tifrice provides cariostatic benefit 
when used by adults. Similar percent
age reductions in dental caries inci
dence among children using the sodi
um monofluorophosphate dentifrice 
have been reported 7r., 78 - 82 . One of 
these studies 7" was conducted in a 
communitv with fluoridated water. 
There appears to be a lack of clinical 
studies evaluating the cariostatic ef
fect of the sodium monofluorophos
phate dentifrices among adult subjects. 

In ;iddition to these two dentifrices, 
another commerciallv :w:iilablc denti
frice containing sodium fluoricle 0

• 
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.. *Glee-;;; l!-T/.,c Proctor rmd G11111hlc 
Crn11/M11y; Ci11ri1111ari, Ohio. 

!1as been the subjec~ of extensive study 
m recent years. Smee there is some 
indication . th~t this product may re
duce the mc1dence of caries in chil
dren, it is possible that it may be ap
proved by the Council on Dental 
Therapeutics in the near future. 

MULTIPLE FLUORIDE 
THERAPY 

It is obvious that no single fluoride 
treatment procedure is totally effective 
in eliminating the development of den
tal caries. Therefore, the maximum 
cariostatic benefit for patients can 
probably be attained through use of a 
multiple fluoride therapy approach. It 
has been suggested that this multiple 
approach should consist of: (I) com
munal water fluoridation; (2) the 
semi-annual application of a stannous 
fluoride prophylactic paste, immediate
ly followed by; (3) semi-annual top
ical application of a stannous fluoride 
solution; and ( 4) the daily home use 
of a stannous fluoride de~tifrice 11 . In 
clinical studies43, 54, r.G, GG. r.1. B3 con-

ducted in both fluoridated and non
fluoridated communities, use of the 
three topical therapies in combination 
has demonstrated significant effective
ness in children and adults. Reductions 
in dental caries incidence of 7 5% to 
85°/4 have been observed when the 
studies were conducted in fluoridated 
communities. Slightly lower percent

age reductions were noted when the 
study sites were nonfluoriclated areas. 
While use of the multiple fluoride 

thernpy will not completely elimin:ite 
the development of c:irious lesions, it 

would :ippear to be more effective th:in 
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the use of any single fluoride treat
ment. 

The use of stannous fluoride as the 
topical component in multiple fluoride 
therapy does not indicate that the 
combined use of other agents lacks ef
fectiveness. However, there arc no re
ports of clinical investigations evalu
ating possible cariostatic effectiveness 
resulting from the combined use of the 
sodium monofluorophosphate denti
frice, topical applications of the vari
ous acidulatcd fluoride-phosphate solu
tions and gels, and/or sodium fluoride 
topicals. Further research is needed in 
this area. The results of such investi
gations might increase the clinician's 
flexibility in the selection of agents for 
use in multiple fluoride treatments. 

SUMMARY 

A review of a number of articles re
porting the results of laborator:· and 
clinical studies indicates that there arc 
several approaches open to the clin
ician in rendering supplemental sys
temic and postcruptivc fluoride treat
ments to his patients. In all probability, 
the most effective fl uoridc therapy" is 
one of a multiple nature. Complicating 
the problems of choosing the best 
therapy for patients is the fact that 
at present there is an altllost infinite 
number of supplemental s:·stcmic and 
topical fluoride preparations COllllllCr
ciallv available to the dentist. In the 
case of many of these prcp.1r:1tions, 
the in vitro and clinical dat:1 dclllon
strating; their cariostatic effectiveness 
arc sufficient and irrefutable. Concern
ing other commcrciall_,· available fluo
ride products, the Lick of sufficient 
laborator:· :md/or clinical dat,1 pre-
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eludes recommendation of their use at 
the present time. 

In selecting fl uoridc agents for treat
ment of his patients, the dentist should 
exercise sound professional judgment 
and base his therapy upon the patient's 
needs, age, history of water fluoride 
consumption, and susceptibility' to 
dental caries. He should be aware of 
the efficacies of the fluoride agents he 
dispenses. Certainly, in choosing a 
fluoride preparation, the dentist should 
place greater emphasis on sound scien
tific literature, including Accepted 
f)emnl T/.Jernpe1ttics, than on commer
cial advertisement. 
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It's all here, Doctor, at your local Litton Dental branch -
the products and services you need to save time and money. 

We provide little things and big things to aid your practice. 
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Call us or see us for the best quality and best buys in 
consumables and equipment ... expert office planning 
and design ... vital maintenance and repairs [8 
... payment plans to suit your needs. Our ser-
vice helps you have a happy day, every day. 

"Growth through Service" 

Try us. Litton LITTON DENTAL PRODUCTS 

NORFOLK 
3305 Croft Street 
(804) 853-7623 

RICHMOND 
4116 Fitzhugh Ave. 

(804) 353-2766 

ROANOl<E 
3026 Wentworth Ave., N.W. 

(703) 362-1664 

LAUREL. MD. 
3200 Laurel-Fl. Meade Rd. 

(301) 792-7845 
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POWERS & ANDERSON 
DENT AL SUPPLY 

YOUR FULL SER VICE SUPPLIER 

SERVING YOU FROM 

1519 CHAMIJERLA YNE A VE., RICHMOND, VA. 

129 THURSTON ST., . E., ROANOKE, VA. 

HEAL THCO, INC. 

World's Largest Dental Supplier 



Comparison of physical properties of 
Howmedia ill Alloy and Type ill casting gold 

Howmedica 111 ALLOY I TYPE 111 GOLD 

83,000 
ULTIMATE TENSILE 

63,000 
FURNACE STRENGTH (PSI) QUENCHED 

HEAT 37,000 
PROPORTIONAL 

30,000 (A SOFT 
TREAT ANO LIMIT (PSI) TYPE Ill 

QUENCH 25 ELONGATION (%) 39 GOLD) 

150 BRIN ELL 110 

77,500 
ULTIMATE TENSILE 

87,000 STRENGTH (PSI) 
- HARDENED 

BENCH 42,500 
PROPORTIONAL 

45,000 (A HARO 
COOLED LIMIT (PSI) TYPE Ill 
~ - GOLD) 14 ELONGATION (%) 20 - -

160 BRINELL 200 
SPECIFIC GRAVITYt 

7.9 (GM/CC) 15.6 -- f-

THERMAL 

0.014 
CONOUCTIVITYtt 

0.117 (CAL. CM/CM'. 
SEC. °C) 

WEAR RESISTANCEttt 
4.25 VITALLIUM "' ALLOY 5.95 

(VITALLIUM=l) 

I Astuenal //4 Gold Used 

tt Thermal conductivity was obtained by measuring electrical conduc1iv1ty and 
converting to thermal conduct1v1ty per the Wiedemann-Franz-Lorenz law. Gold 
Sample was Austenal //4. 

t t t When results were obtained by comparing volume loss of equal size alloy samples 
of Howmed1ca 111,Auslenal //4 and V1tallium,.tJ.Numbers indicate relative volume 
of malerial losl as compared 10 V11all1um alloy {Vi1allium =11-A slandard abrasive 
paper was used. 

Tincher Dental Laboratories, Inc. 
225 Ha le Street 

Charleston, West Virginia 

Call Collect 304-343-7571 



Just what the doctor ordered. 
The Annual Purchase Plan. 

Together, you and your Codesco representative design a specific 
plan for the needs of your practice. It's your own personal shopping 
list. Everything you'll need in the way of consumables for a year. 

And then Codesco delivers on your demand. Items arrive as you 
need them during the year. This eliminates storage problems and, at 
the same time, assures you of always having a fresh supply of 
consumables on hand. 

Under the plan, you contract for consumables at maximum 
discount prices (and with price protection guaranteed). Which, of 
course, saves you money. The entire amount of your purchase may be 
deducted in the year you entere,d the contract, ottering you a tax savings. 
And we can arrange an advantageous time-payment program 
through our financing subsidiary, giving you the opportunity 
to free up cash. 

As an additional benefit, your unpaid 
balance is protected by a life insurance policy 
at no cost to you. 

Your Annual Purchase Plan saves you 
time, eliminates inventory problems, and, 
above all, saves you money. All of which is just 
what the doctor ordered. 

-Codesco Dental Supply Centers 
BRISTOL RICHMOND WASHINGTON 

1740 Euclid Ave. 2110 Maywi/I Street 5852 Columbia Pike 
Bristol, Va. 24201 Richmond, Va. 23230 Falls Church, Va. 22041 
Ph. (703)466-2114 Ph. (703)359-9217 Ph. (703)820-9181 



Micro-Bond: 
Hi-Life· Smile 

For a "true-to-life" restoration such as this patient wears, involving 
both centrals and the right lateral, prescribe Micro-Bond Hi-Life 
from-

®HOWMCT CORPORATION 

VIRGINIA DENTAL LABORATORIES, INC. 
130 WEST YORK ST., NORFOLK, VIRGINIA 



TAKE A 2 MINUTE 
DENTURE QUIZ 
0 Which denture material is most 

resistant to wear? 

Which denture material absorbs less 
moisture, causing less odor? 

□ Vinyl 
D Acrylic 

□ Vinyl 
D Acrylic 

Which denture material is less likely to D Vinyl 
cause tissue inflammation? D Acrylic 

e Which denture material is dimension- 0 Vinyl 
ally stable, with virtually no shrinkage? D Acrylic 

0 Which material is considered the "pre- D Vinyl 
mium" denture material and is more D Acrylic 
resilient, virtually resisting breakage? 

Answer: 
Laboratory tests show that if you answered Vinyl to 
every question, you score 100%. But remember 
only Luxene is the "original" and proven premium 
vinyl denture material. 

These laboratories 
can provide you with 

LUXENE. 
-Original Vinyl Formula 
Dentures 

ACME DENTAL 
LABORATORY 

5509 Lakeside Avenue 
P.O. Box 9552 

Richmond, Va. 23228 
804 266-8791 

DANVILLE DENTAL 
LABORATORY 

747 Main 
P.O. Box 151 

Danville, Va. 24541 
804 793-2225 

SAUNDERS DENTAL 
LAB., INC. 

a Medenco laboratory 
11 0A W. Church Avenue 

P.O. Box 840 
Roanoke, Va. 24004 

703 345-7319 

VIRGINIA DENTAL 
LABS., INC. 

130 W. York Street 
Norfolk, Va. 23501 

804 622-4614 

Howmedica, lnc. 
DENTAL DIVISION 

5101 South Keeler Avenue Chicago, Illinois 60632 

@Howmcdl,a, In~. 



It's Dentillium CB and we have it. The 
non-precious alloy that's as good as gold 
in many respects. 

Its great strength results in crown and 
bridge restorations that are thinner and more 
delicate than those prepared from gold. 

Its hardness is similar to extra hard gold 
alloy, but less than natural tooth enamel. 

Its platinum hue is aesthetically pleasing 
- and stainless. 

And the processing system, the 
AccuMetric System for Dentillium CB, is a 
proven technique that aids our technicians 
in providing you excellent restorations -
consistently. 

Call us for more information. 

AccuMErR1c® 
~STEM 

V for Dentillium®ce 
SAYLORS DENTAL LABORATORY, INC. 

Your Recognized Central-Operating Laboratory for Dentillium CB 

9010 East Quarry Street 
P.O. Box 410 

Manassas, Virginia 22110 
Phone: 703-361-417 6 



blWIMMIMIMMM~IMf~IMIMl~IM~ 

J. MINOR STURGIS 
PORCELAIN LABORATORY 

BAKED PORCELAIN AND ACRYLIC RESTORATIONS 

Cast Crowns and Gold Fixed Bridge Work 

* * * 

Quality and Service 

AIR MAIL ASSURES PROMPT SERVICE 

* * * 

PHONE: AREA CODE 404-873-6241 

P. 0. BOX 1404 

ATLANTA, GA. 30301 

Established 1928 

t] ~Ji1tili1\11®li'Ki!m\Jm!1mlli1Mdlli'&i®1~l®l®irh~i'd i 



the relaxing, natural, warm, com
fortable, and confident, Ticonium 
smile. 

ii . . The result of your consummate skill 
as a dentist. 

ii. ~ Superior Ticonium alloys, skilled 
dento-artisans, practical Ticonium tech
niques. 

COMBO-CLASP 
A flexible and esthetic distal extension im
provement . . . combined Ticonium 
wrought wire and cast partial. An artis
tically ingenious achievement for your·pa-

• tients comfort. 

Ask your local 
Ticonium Laboratory 
for additional information. 

HARRIS-WILLIAMS DENTAL LAB., INC. 
407 Lee Med. Bldg., 1 805 Mon. Ave 
RICHMOND, VIRGINIA 23220 
359-4697 

NORFOLK DENTAL LABORATORIES, INC. 
702 Professional Arts Building 
NORFOLK, VIRGINIA 23510 
MA 2-1242 

SAYLORS DENTAL LABORATORY, INC. 
901 0 East Quarry St., P. 0. Box 4 10 
MANASSAS, VIRGINIA 22110 
361-4176 

iiiconium 



VITA-VMK68 
Degudent/Universal Porcelain to Gold Technique 

Doctor, we are proud to present to you a superior Porcelain for your patients' 
restorations, VITA-VMK68. Specifically designed for multi-unit and full mouth 
rehabilitation, VITA-VMK68 is unsurpassed in its life-like vitality. 
VITA-VMK68 offers excellent adhesion to Degudent/Universal alloy as well as other 
suitable alloys and exhibits unequalled retention of form and color even after 
multiple firings. 

Simple, reliable adjustments of completed restorations are facilitated as this 
perfectly balanced system of Porcelain/Gold completely eliminates cracking, 
crazing or discoloration during soldering. 

Exclusive "Lumin Vacuum Shade System" 
VITA Porcelains have been carefully matched to natural tooth colors and are 
keyed to the "Lumin Vacuum Shade System." This is a simplified color system, 
prepared under carefully controlled conditions, to close color tolerances. This 
means that you may specify a color from the shade guide and be confident that the 
corresponding color in the Dental Laboratory will have the same hue, chroma and 
value. 

More Lifelike Restorations 
The light reflecting properties of VITA-VMK68 provide an impressive image of 
living teeth. In fact, restorations of VITA-VMK68 are hard to distinguish from 
natural dentition, which will please both you-and your patient. 

915 NORTH STAFFORD STREET ARLINGTON, VIRGINIA 22203 
PHONE 525-3771 

TECHNICIANS FOR DISCRIMINATING DENTISTS 

I 
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Serving MARYLAND :ASHINGTON, D.C. AREA 
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au111111 Tours 10 a SUCcesahll rrac11ce AFTCO DENTAL SUPPLY 

Opening a new ofl1ce or expanding your exIs1Ing one? 

Call the Equ1pmen1 Spec,allsts - Allco Dental Supply 
WASHINGTON, D.C. OFFICE 

-•for professional guidance ,n selling up your ofhce 11701 ROBY AVENUE. ■ BELTSVILLE, MD. 20705 

■ TELEPHONE: (301) 937-3370 
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if your family is 

like most fa mi lies • • • • 
You're probably constantly looking for better ways to provide for 
them ... now and in the future. This is indeed, a great and grow
ing job! 
And, to help you better provide for the future financial security of 
your family, your Association has made arrangements with North
western National Life Insurance Company to make available a low
cost practical approach to adequate life insurance protection ... 
exclusively for members of the Virginia Dental Association. 

IF YOU HAVEN'T YET ENROLLED, CONSIDER THE OUTSTAND-
ING FEATURES OF THE VOA-SPONSORED INSURANCE PLAN: 

• Waiver of Premiums for Total Disability • Available to Age 70 

• Individual Non-Cancellable Policies • Double Indemnity 

• Very Low Premiums, Family Insurance Rider 

• Future Purchase Privilege 
• Convertible to Whole Life or Endowment Plan without Evidence 

of lnsurability 

For pennies a day, you can't afford to deny your family the impor
tant protection that the VDA Insurance Plan offers. For personal 
service or information, ca II: 

SUTER ASSOCIATES, INC. 
Insurance & Retirement Plans 

2425 Wilson Boulevard Arlington, Virginia 22201 
703 / 525-6700 



Go ahead. 
Bend it. Adjust it. Over and over. 

Durallium LG by Jelenko feels like gold. 

You'll be amazed and impressed at its 
toughness. LG's high ultimate tensile strength 
and high elongation makes clasps last longer. 
It offer.s a significant increase in ductility that 

sacrifices no strength or resiliency. And its low 
surface hardness minimizes abrasion of tooth enamel. 

LG adjusts with a handpiece at the chair. 
It has lasting luster. Durallium LG by Jelenko

a new high-heat cobalt-chromium alloy that 
allows you to adjust clasps with confidence. 

Let us tell you more. 

This product appears on the American Dental Association 
List of Certified Dental Matcria/5. 

DURALLIUM .L,G. sv JELENK□ 
Patent No. 3,544,315 

l ~ __ c...,_U_L_L_I_V_A_N---.).tBORATORI E: ) 

1314 I St., N.W. Ph. 202-628-6442 

Box 1823 

WASHINGTON, D. C. 



ar But C<;)I~sider this, Doctor: The only genuine Bioform Tooth Shades 
e the ongmal shades made only by Trubyte'*. 

g ~d ~e only crown and bridge porcelain with these same 
enume B1oform Tooth Shades is Dentsply' Biobond·. 

So there's only one way to be sure ... 

"'lrubyte . Dentsply lnlernat1onal, York. Pennsylvania 

some . B1oforrn To 
Porce"rnes even to t 0th Shades are the most popular ,n the world And of cour~e they are 1m1laled. 

that l_a,n With the he extent of copying the 81oform shade numbers Bui theres only one crown and bridge 

twen~1ves You tirnegenuine B1oform Tooth Shades-BIOBOND And there·s only one crown and bridge porcelain tr y four Pre after lime match to your Bioform Shade Guide-BIOBOND 81obond Porcela1n-

·rnixed shades. precisely formulated by the people who invented them' 

( 191• Oentll,pty lnt.,nll,o,,al IIIC. 
-'11•,0hll•• .. ~ 
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