0w v

TR Sy g - r

The Canine Teeth--

S, CA STATE DeNT- Assoa, T

APRIL 1958
VoL ,70//\/0"{

reTicE: THIS MATERIAL MAY BE PROTECTED

£ oPyRISHT LAW (TITLE 17 U. S. CODE).

Normal Functional Relation of the,‘,;”!,3 S, - AMER, DENL SS9 - 26 -0

Natural Teeth of Man (continued)

ANGELO D'AMICO, D.D.S.

THE EpncE-To-EnGE BITE: REsorvrioN Or Its DEVELOPMENT

The very changes that Hector Jones
has seen in his study of the primitive Aus-
tralian aboriginal and present living descen-
dants, I likewise have seen in my study of
the pre-white and present California In-
dian. He has seen the change in the func-
tional relation of their teeth, i.c., the exten-
sive attrition and edge-to-edge bite of the
“primitive” to the overbite of upper in-
cisors and overlapping and interlocking up-
per canines as seen in those living today in
an environment of Western European cul-
ture.

Practically all writers agree that the at-

on the transverse ridges of the buccal cusps
of the lowers, the abrasive nature of the
food hastens the wear of those cusps. This
action rapidly eliminates cuspal interfer-
ence thus permitting wider horizontal lati-
tude in mandibular mevements.

Attrition of the occlusal surfaces pro-

gresses guite rapidly. _Actually, it starts at

the time of weaning in infancy in the de-
“ciduous_dentition. _Due to the fact that
man’s teeth do not possess,the compensating
factors as seen in the teeth of the herbivores,
wear of the occlusal surfaces of the oppos-
sing dentitions results in the reduction of

trition of the dentition of primitives is due™_the vertical dimension of mandible to maxil-

to mastication of a coarse, abrasive omni-
vorous diet. Most seem to agree that the ca-
nines in man appear to be casualties of evo-
lution. I believe that the attrition and edge-
to-edge bite of incisors and canines are the
result or effect of extraordinary or exces-
sive usage of the teeth. It is the result of
function in the attempt made by primitives
to adapt themselves to an extremely coarse,
abrasive diet. ‘The canines in the primitive
have been casualties of function rather than
casualties of evolution.

To increase the leverage of the mandible
in order to cut and crush hard foods more
readily, the primitive instinctively learned
to exercise the internal pterygoid so as to
move the mandible medially while the tem-
poral and masseter muscles moved it vertic-
ally. This produces a glancing shearing ac-
tion of the buccal cusps, increasing their
efficiency in function. However, as the lin-
gual cusps of the upper teeth glide laterally

“Ta._Figure 23 A illustrates the progressive
reduction of the vertical dimension as at-
trition of the opposing natural teeth pro-
gresses. The upper central incisors, line
E K, overlap the lower central incisors, line
I N. They slope downward and forward.
The lower central incisors slope forward
and upward. Point F represents the axis or
‘the center of rotation in the vertical move-
ment of the mandible. Point N represents
the anterior-inferior point of the mandible
(symphysis). The upper central incisors
are fixed to the maxilla so that the distance
of line E K to the axis is constant and fixed.
However, the lower central incisors, line
I N, are fixed to the mandible and move in
a constant arc described by the vertical ro-
tation of the mandible at its axis.

It will be noted in the diagram that the
radius F N is much greater than the radius
F E as shown by the arc D as compared to
point E. If we reduce the length of the
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" Figure 23A. Drawing . -illustrating . progressive
‘stages in ‘reduction of ‘the vertical dimension, re-
sulting dn ‘the development of the edge-to-cdge
“bite”. of the Incisors in both Historic and Pre-
Historic Man.

upper incisor from point K to poeint H, and
the length -of ‘the lower incisor from point
I to point 1, upon closure of the mandible,
point L will describe the arc B and will con-
tact line EK at point H thus producing the
edge-ta-edge bite of the incisors.

Further reduction of the distance E K
to point G and I N to point M would show
the lower incisor as being anterior to the
upper incisor. As the mandible rotates up-
ward, point M will follow the arc C and
intersect point ‘G at point X. Thus the dif-
ference in the length of the radius F ‘G to
that of F M would be equal to the distance
G X, as point G would describe the arc A
while point M would describe arc C. Arc
D would be the path of the symphysis if
it could continue its upward rotational
movement at its axis F.

In the premolar and molar areas we have

an entirely different relation. Here we see
the opposing teeth in a vertical relation to

each other, and cleser to the center of ro-
tation or axis. Although the radii of the

lower molars and premolars would be
slightly greater than that of their oppon-
ents, the difference is so slight that as the
vertical dimension is reduced the inter-cus-
pal relation would appear to be unaltered.
The cusps of the lower premolars and mol-
ars would certainly be slightly anterior of

the original inter-cuspal relation before at-

trition sets in, but hardly enough to be
noted by the naked eye.

The foregoing clearly demonstrates the
writer’s contention that there is no shifting
or change of position of the condyle in the
glenoid fossa as the vertical dimension is
opened or closed. The center of rotation is
constant. Likewise, there is no forward
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shift of the anterior teeth during the de-
velopment of the edge-to-edge bite either
_in primitive man or man as we know him
today.

The design of the diagram depicts the
relation of the incisors as seen in the paleo-
lithic type. Both upper and lower incisors
slope forward and showing a lack of de-
velopment of the chin as seen in Neander-
thal, 'Fabin and other specimens in that
category. In the neolithic type, (modern
man) we see a well developed chin with
the lower incisors either in a more vertical
position or sloping slightly lingualy. The
difference in the dimension of the radii
from the center of rotation to the upper in-
cisors as compared to that of the lower in-
cisors would be far greater than that seen
in the paleolithic type.

The presence or absence of a diastema
in man has been as fascinating to the writ-
er as has been the development of the edge-
to-edge bite in the primitive. It is the per-
sonal opmion of the writer that the pres-

cence of the diastema in the ape is due to

the articulation of the cusp of the lower
canine tooth in the embrasure between the
upper lateral incisor and canine tooth. The
cusp of the lower canine is pronounced and
serves as a wedge thus causing a separation
between the upper lateral incisor and canine.
In primitive man attrition and the edge-to-
edge bite of the anteriors has eliminated
this wedge-like relation of the lower canine
tooth. It is quite likely also that the de-
velopment of the Musculature of the upper
lip was sufficient to develop enough ten-
sion to force the upper incisors lingually,
thus bringing the upper lateral incisors in
contact with the canines.

This is strictly a personal opinion of the
writer. However it can not be too far from
the truth if we observe and study the denti-
tion seen in the “man apes’ of the Pliocene-
Pleistocene era, Plesianthropus-Transvaalen-
sis.* The morphology of the teeth is that
of an ape and the canines closely resemble
those of the chimpanzee. The extent of at-
trition in the upper and lower dentition,
showing a reversed plane of occlusion defi-
nitely indicates an edge-to-edge bite of the
anterior teeth. The wedging and leverage
of the lower canine teeth had been elimi-
nated, thus permitting the upper lateral in-

cisors to make contact with their adjacent
canine teeth,

To the writer, the edge-to-edge bite
and lack of diastema seen in Australopithe-
cinae indicates only the result of function.
It would not necessarily indicate human re-
lationship. The following is Hooton’s opin-
ion: ‘““Fhere is, in point of fact, a rather
serious disagreement as to the human or
infra-human status of the erect presumably
featherless, biped Australopithecinae of
South Africa, who almest certainly had
feet modified away from the prehensile
tvpe for support in two-legged locomation,
who probably used sticks and stones with
their emancipated fore-limbs, who satisfied
the minimal and some further dental re-
quirements for human status and yet seem
to have had such small brains that their hats
would have slipped down over the ears of
a chimpanzee. If these Australopithecinae
were men, we shall have te enlarge the zoo-
logical scope of anthropelogy.” (16)

The presence of a diastema i man to-
day is not uncommeon. Seme times it ap-
pears unilaterally, however in the majority
of cases 1t is present bilaterally. In each in-
stance, a study of the articulation of the
lower canine teeth will give us the answer
of why it is present. One of the many
cases the writer has in mind 1s Hlustrated
in figures 64 and 65.

The rapid less of tooth structure by
abrasive actien, the resulting loss of the
vertical relation and development of the
edge-to-edge bite of the incisors were the
prime factors which simplified the mechan-
ics of mastication for the primitive. The
elimimation of cuspal interference of the
premolars and molars, and the elimination
of cuspid and incisor guidance reduced the
lever action of the opposing teeth to a min-
imum when they came into functional con-
tact or articulation. We could leok upon
this change of functional relation as being
a desirable re-action to action, because the
resulting direction of the opposing applied
forces would be almost parallel to one an-
other and in line with the long axis of the
teeth. This favorable condition existed only
during the period that the flat incisal and
occlusal surfaces remained horizontal and
at right angle to the long axis of the teeth.

However, the loss of tooth structure
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not see how the biological factors control-
ling the growth, development and function
of the teeth of the three mammals cited by
Sicher are related to those of man. The
teeth of the sloth functioned in the manner
of those of the herbivor, attrition of the
softer dentine allowed the harder layer of
dentine to remain sharp for shearing while
constant eruption of the tooth compensated
for the attrition and loss of tooth structure.
Constant eruption of the incisors of the rat
also is a compensating factor to offset the

-rapid attrition of the enamel of the incisal

edges.

As to the human teeth, Sicher states
that “even in such teeth as the human teeth,
growth, though limited in rate, never stops.
The continuous growth of the cementum,
and its accentuated increment around the
root ends, is a well known fact. And as in
the case of the rat incisor, dental growth
is indivisibly linked with eruption, the lat-
ter being the visible effect of the former.
Furthermore, one must not overlook the
fact that attrition in man is at the same
time occlusal and proximal wear. As a mat-
ter of faet the latter is much more regular
than the former. And it is again by minute
movements, the well known mesial drift,
that proximal wear is compensated, that, in
other words, the teeth keep their ranks
tightly closed despite the shortening of their
mesiodistal diameter. This movement also
is the effect of differential growth, thus
also dependent on the continuous apposi-
tion of cementum. Continuous vertical

eruption and mesial drift entail, however,
also growth changes of the alveolar bone.” “ever the text woul icate to the writer
The growth_changes of the alveolar that he was describing the changes which

W- the presence of he saw in the mandibular teeth and their
he—distal wall and the pres- _associated parts. If this assumption is true,

osteoblasts on
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thus avoiding encroachment upon the peri-
odontal membrane and alveolar wall. Ac-
cording to Sicher, the foregoing biological
changes are the factors which compensate
for the loss of tooth structure both occlus-
al and proximal.

The loss of tooth structure whether lost
as a result of attrition or caries is perma-
nent. Enamel and dentine are tissues which
do not possess regenerative powers. Com-
pensation from this biologic standpeint is
completely negative. Compensation for the
loss of tooth structure by continuous erup-

“tion of The Teetiy a5 seen in the raminants

and Todents; 15also absent In man. I such

» S S
€XISt_in man,
the edpe-to-cdge bite relation of the incis-

or 3 Thitive man could have never

a bi fcphenomenon di

“beenm developed. For instance, looking at
TilTustration 23 A, if the upper incisor erup-
ted continuously to compensate for the loss
of tooth structure in the incisal area, then
the incisal edge would remain constant at
point K and the line E K representing the
length of the incisor would also remain
constant. This also would held true for
point I representing the incisal edge of the
lower incisor. The distance or radius from
the incisal edge of the upper incisor from
point K to the axis or vertical rotation cen-
ter at point F would likewise remain con-
stant. This would also apply to the radius
of the lower incisor from point I to the
axis at point F.

~JLhe published article by Sicher was not

accompanied by illustrations of either the

maxillary or mandibular segments. How:

ence of osteoclasts on the mesial wall. He  then the anatomy of the body and %

also notes a constant build-up of cementum
around the root. The presence of the osteo-
blasts would indicate an acceleration in the
regeneration or replacement of overaged
(fatigued) bone cells. Osteoclasts seen in
the mesial wall of the alveolar process
would indicate an arrest in growth of the
bone tissue, thus permitting the mesial drift
of the tooth. Sicher also states that the
vertical eruption of the tooth toward the
wider cervical parts of its socket permits
the build up of cementum around the root

process of mandible of modern man woul

be 1dentical to that of the Hﬂd&l@%

Constant bone growth of the alveolar pro-
cess, plus constant growth of the cementum
plus constant eruption of the teeth, plus
the mesial drift would certainly have pre-
vented the development of the chin as seen
in modern man. The development of the
chin in man has been at the expense of the
alveolar process. The body of the man-
dible and the distance from the posterior
angle of the ramus to the svmphisis have re-
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the same progressive change. In some senile
cases attrition had reached the point where

_the pulp chambers were completely ex-
posed, the pulps having putrified, resulting
in the formation of cysts and causing ab-
sorption of the alveolar process at the apices
of roots.

Figures 36-A to 36-G inclusive demon-
strate the advanced stages of attrition. Fig-
ures 36-A-B-&-C (U. C. Catalogue 7077.
Alameda 329-Alameda County south) are
views of upper right and left lateral sides
and the horizontal occlusal plane. The oc-
clusal plane is reversed, the occlusal surfacés
being at an angle to the long exis. Lateral
views reveal extensive fatigue and resorp-
tion of the supporting bone structure. (The
cause for this will be found in the chapter
resolving the applied forces.) Figure 36-C
reveals the result of the medial, vertical
gliding movement of the mandible.

Figures 36-D to 36-G (U. C. Catalogue
6791. Sacramento 60. Sacramento County)
are views of the dentition of another senile
pre-white California Indian. Note the re-
versed occlusal plane of both lower and
upper dentition in figures 36-D and 36-E.
The extensive attrition seen in the lingual
incisal area of the lower incisors would
indicate that the vertical relation had been
reduced to the extent that the lower in-
cisors were occluding in anterior relation
to the incisal edges of the upper incisors.
The right and left lateral views reveal the
same fatigue of the supporting bone strue-
ture. (Figures 36-F, 36-G.) -

Other specimens available included a
few Peruvian and Egyptian skulls and man-
dibles. These were not available in any
great numbers; however, those examined
portrayed the same progressive changes as
described in the California Indian. The
Peruvian were in the adult and senile stages,
but all were practically identical to the
Californian.

In the Egyptian collection there were
only two specimens of the age group close
to the ages of the young California Maidu
Indians. One specimen was a mandible with
right and left first and second permanent
molars. (Figure 35) (U. C. Catalogue 12-
4805.) The estimated age of this specimen
is approximately 14 years. Note the attri-

e
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tion of the buccal cusps and the flat horizon-
tal occlusal plane indicating the same primi-
tive translatory movement of the mandible;
also, note the occlusal plane of the second
molars following the curve of Spee. The
position and sequence of eruption is not
any different from what we see in man
today.

The second Egyptian specimen was that
of a maxilla with the six molars in position.
(Figure 36) (U. C. Catalogue 12-4822.)
The estimated age is approximately 20
years. Note the attrition of lingual cusps
of the first molars and the horizontal oc-
clusal plane. The second and third molars
follow the curve of Spee. Here again we
note that the sequence of eruption and
progressive attrition is the same as we noted
in the California Indian and the other Egyp-
tian specimen.

The features that are common and note-
worthy in all the previous specimens are
the position of eruption and sequence and
the attrition of the buccal cusps. of the
lower premeolars and melars, especially the
first molars and the attrition of the lingual
cusps of the upper premolars and molars.
Signifieant also, is the early attrition of the
deciduous teeth at which stage closure of
the vertical dimension starts. The decidu-
ous canines were never a factor in guiding
mandibular movements because being the
last to erupt, the cusps were abraded as they
came into functional ecclusion and were
never able to interlock and overlap the
lowers. The same sequence and manifes-
tation was repeated during the eruption
period of the permanent canines. Because
of this, and lack of cuspal interference,
horizontal movement of the mandible as
in the herbivor was the natural result. This,
however, cannot be accepted as normal,
since the causes were extraneous and cul-
tural.

In his article, Hector Jones describes at
great length the edge-to-edge bite of the
incisors and canines of the Awustralian
aboriginal. From his description it is evi-
dent to the writer that his observations
were from anterior to posterior and merely
saw in adult specimens an accomplished fact
due to extraordinary use and wear over a
period of vears. He failed to see the natural
















bite of the incisors and canines of these
people gradually disappeared and the over-
bite relation of these teeth became progres-
sively pronounced. Some writers state that
this phenomenon is an evolutionary change.
The writer questions such a belief or opin-
ion because evolutionary changes do not
take place in such a short period.

It is the opinion of the writer that the
gradual change from the edge-to-edge bite
of incisors and canines to an overbite rela-
tion is due to the gradual changes in the
way of living which took place in Western
Europe during the past five thousand years
or more. The introduction and use of
metals played a great part in eliminating
abrasive agents in our dietary during its
preparation for cooking and consumption.
Also, the use of clay, porcelain and glass,
and improvements in construction of shel-
ters to seal out the elements played an
important part in eliminating the causes
which brought about rapid attrition of the
dentition.

The changes in culture from the primi-
tive Stone Age to recent Furopean was
gradual. This gradual change resulted in

L. April 1vog
a change in the texture and abrasive nature

of our foods; the soft texture now being
not unlike the soft texture of the natural

dietary of the great apes; fruits and vege-

tation. Because of this, the writer believes
that had primitive man specialized in a soft,
non-abrasive dietary similar to that of the
great apes, and for which the morphology
of his dentition was intended, he would
have exhibited the overbite and interlocking
relation of the canines. To the writer, the
dentition seen in Pithecanthropus robustus

(figure 13) would be what he would ex-

pect to see in all prehistoric primitives if

they had not subjected their teeth to func-

tion for mastication and comminution of a

highly abrasive, omnivorous diet.

(Continued in May Issue)
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*Note: Since this manuscript went to press in December 1957, the writer received a letter from

Dr. J. S. Robinson of the Transvaal museum. Dr. Robinson was the associate of the late. Dr. Broom
and is now Professional Officer in charge of Department of WVertebrate Paleontology and Physical
Anthropology. In his letter, Dr. Robinson has informed the writer that “the name Plesianthropus is
no longer valid, the -only generic names now -used for the Australopithecines proper are Australopi-
thecus for the specimens from Taungs, Sterkfontein and Makapan and Paranthropus for those from
Swartkrans and Kromdraai.” The reader should keep this change in designation in mind as he re-
views and studies these specimens.
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