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INTRODUCGTION

The age and sex of a patient be-
ginning orthodontic treatment with a
Class II, Division 1 malocclusion may
determine his potential for certain
quantitative changes in the hard and
soft tissue profiles of the face. This re-
port concerns some of these growth and
treatment changes in boys and girls at
various ages. The data were secured
from cephalometric headplates taken
before and after orthodontic treatment
and the information obtained there-
from supports our concept of treat-
ment timing,

Most of us agree that both age and
sex may determine the potential for
improvement during treatment. That
potential, of course, is growth along
with a plasticity of the alveolar process
that apparently is not as great when
growth slows or ceases. How growth
occurs and where it occurs are well
documented ; but we have only an edu-
cated guess as to how much will occur
and specifically when. We know that
the timing of growth differs according
to sex. We can visualize how growth
helps in our concept of treatment for
Class 11, Division 1 malocclusions; but
knowledge of the amount and timing
of this growth is nebulous. In analyz-
ing quantitative changes as they relate
to the sex and age of the patient, it
may. be possible to anticipate what
changes to expect in treating Class II,
Division 1 malocclusions at a given
age in boys and girls. A knowledge of
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possible quantitative growth and treat-
ment changes for various ages may pro-
vide a rational basis for timing the start
of orthodontic treatment.

REVIEW OF THE LITERATURE

The pubertal growth spurt has been
referred to as an aid to treatment.
Recently Graber {1955) noted that the
chances of success were greater if treat-
ment were coordinated with the puber-
tal growth spurt; but, also, he acknowl-
edged the unpredictability of growth.
He indicated that the best results were
most likely in girls when treatment is
started between ten and twelve years
of age and in boys between twelve and
seventeen years of age. In keeping with
such a concept many orthodontists plan
treatment whenever possible to coincide
with an active growth period. Yet, on
further inquiry as to when this growth
is to occur in good quantity we re-
ceive many diverse opinions.

A different approach was expressed
by Kloehn (1947) in which he urged
early treatment of Class II, Division
1 malocclusions to inhibit forward
growth of the maxillary teeth and al-
veolar process while normal growth
carried the mandible forward. He held
that early treatment was important be-
cause of a “declining rate gradient of
growth of the jaws and alveolar pro-
cess.”

Turning to the profile, Lande (1933)
made some observations regarding
males that are pertinent here. His was
a cephalometric study in which he su-
perimposed headplate tracings on the
s=lla-nasion plane at nasion. The trac-
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ings were oriented on the Frankfort
plane. He observed that the mandible
became more prognathic relative to the
brain case and the maxilla. Thus, the
convexity of the face tended to de-
crease as age advanced. Similarly,
Bjork (1947) observed that the man-
dible tended to become more prognathic
with growth in males. His study was
done with groups of males twelve years
of age and from twenty-one to twenty-
three. years of age. On the basis of
these findings it seems that the ortho-
dontist may accent and facilitate some
of those changes that are natural and
to be expected regarding a reduction
in the convexity of the face.

Epstein (1949) presented cephalo-
metric evidence of the effectiveness of
extraoral anchorage in holding back the
forward growth of the maxillary first
permanent molars. This would seem a
necessary requirement for restricting
profile points on the maxilla such as
the incisors and point A. In a ceph-
alometric study, King (1957) corrob-
orated Epstein's findings and added
that extraoral anchorage apparently
slowed the forward growth of sub-
spinale (point A). Furthermore, he
noted that a relationship existed be-
tween starting age and the quantity
of change that occurred,

MaTERIAL AND METHOD

The data in this study came from
before and after treatment headplate
tracings of one hundred and three con-
secutively treated Class II, Division 1
malocclusions. In terms of treatment,
all of the cases had a common de-
nominator; the Class II condition was
corrected by extraoral anchorage, either
a neckstrap of the kind described by
Kloehn or a few cases of headcap or
both. All cases had full or partial ap-
pliances in addition to attachments on
the maxillary molars.

The time interval between headplates
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was usually from twenty-two to twen-
ty-six months. The data derived from
these were classified according to the
sex and the age of the patient at the
start of orthodontic treatment. The
points measured appear in Figure 1
and are indicated by the heavy dots.
They are, reading from top to bottom:
nasion, subspinale (point A}, the max-
llary central incisor, and pogonion.
The soft tissue points were measured
opposite nasion, the upper lip, and
opposite pogonion. The vertical height
was the distance from nasion to men-
ton. These measurements were record-
ed in millimeters. The degree of oc-
clusal and mandibular plane changes
was recorded to check its effect on the
position of pogonion.

All headplate tracings were oriented
on the Frankfort horizontal plane. To
minimize error in each pair of tracings
the Frankfort plane was located in the
pretreatment tracing and was then
transferred to the posttreatment trac-
ing by superimposing the two tracings
on the sella-nasion plane registered at
sella.

In evaluating profile changes I have
selected nasion as the reference point,
although with growth, of course, it
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Pig. 2. Nasion planes in superimposed be-
fore and after treatment tracings.

moves forward relative to sella or regis-
tration point or basion. In assessing
the changes that occurred, a line was
drawn from nasion, perpendicular to
the Frankfort plane and extending the
full length of the face as in Figure 2.
For convenience I called this line the
nasion plane, and it served as a plane
of reference in both tracings.

The anteroposterior changes that oc-
curred at the several points mentioned
above were measured relative to this
plane. For example, in the pair of trac-
ings superimposed in Figure 2, it was
determined that nasion grew forward
three millimeters by measuring the dis-
tance between the nasion planes in the
pre and posttreatment tracings while
they were superimposed at sella. Next,
point A was measured relative to the
nasion plane in the pretreatment trac-
ing, as in Figure 3A. It was four milli-
meters in front of the nasion plane. In
the posttreatment tracing, Figure 3B,
point A is on the nasion plane. The
net change is then posteriorly four mil-
limeters which was recorded as minus
four. Changes at the other points were
recorded similarly with anterior move-
ment indicated by a plus reading and
posterior by a minus. In this instance
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point A was held back three millimeters
and moved back one millimeter.

The vertical measurement was re-
corded simply as the distance between
nasion and menton as in Figure 3. This
was of interest along with the man-
dibular and occlusal plane changes be-
cause vertical increase, change at
pogonion and tipping of the mandib-
ular and occlusal planes could all be
interrelated.

Convexity of the face according to
Downs’ (1949) analysis was measured
to provide an index of the severity of
the malocclusion. It was felt that this
would avoid errors in the conclusions
due to differences in the severity of
the malocclusions between the various
age groups. These differences were not
too significant and will not be dis-
cussed.

I shall omit tabulations of the data
for the absolute values are not as im-
portant as the general comparisons be-
tween the age groups and between the
sexes. For the sake of brevity the data
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appear in graphic form to show the
differences in behavior that occurred
due to sex and the age differentials.

FiNDINGS

Distribution of the sample is shown
in Table 1.

TABLE I

Age 8 9 10 11 12 13 14 15
Males 3 6 7 9 12 5 5 3
10 14 10 6 5 4 4

Females

The forward growth at nasion is
shown in Figure 4 and the changes
that occurred at point A in Figure 5.

Fig. 4. Forward growth of nasion.
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Fig. 5. The net posterior changes recorded
at point A.

DiscussioN

Before commenting on the findings
I want to point out some limitations
imposed by the method. In recent
years it has been popular for ortho-
dontists to present evaluations of treat-
ed cases. In this discussion it is con-
venient to present data as a statistical
analysis and herein may lie trouble,
as was pointed out by Thurow (1958).
In this study we are dealing with
averages and usually the average will
not apply to any one individual. When
evaluating treated cases it has often
been customary in the past to group
together children of several different
ages for statistical analysis and draw
conclusions from such a classification
of the data. With no standard regard-
ing age, individuals who may be grow-
ing actively and individuals who may
not be growing at all have been group-
ed together for statistical purposes. The
author did this in a paper published
in 1957. The above grouping of the



Vol. 30, No. 3

data on children using as a standard
the chronological age along with the
type of malocclusion and sex of the pa-
tient has its limitations; but some er-
rors regarding growth may be minimiz-
ed by this handling of the data.

Other variables are apparent that
could affect the validity of the results.
Some seemed practically impossible to
eliminate in a clinical study using linear
measurements. Variations in size be-
tween individuals make one millimeter
of change in a small girl far more sig-
nificant than one millimeter in a large
boy. The cooperation of the patient
in wearing the extraoral appliance or
in following other instructions can af-
fect the duration of treatment. Varia-
tions in pain tolerance affect the
amount of pressure permissible in the
appliances. Differences between in-
dividuals in the rate of growth would
directly affect the quantitative changes.
All of these factors and many more,
such as the health and well-being of
the child, size of the roots of the teeth
and even the amount of chewing func-
tion could introduce errors in the find-
ings. Above all, remember that in ap-
plying any conclusions from this study
one is playing the averages.

It is apparent that younger indiv-
iduals have a greater potential for
achieving favorable changes than old-
er ones; and, of course, boys have a
greater growth potential and thus great-
er potential for improvement than do
girls. The data lend further weight to
facts which we already know. Also,
they do provide some information
about timing treatment relative to the
quantity of change needed for a satis-
factory improvement in boys and in
girls. With older patients they may bet-
ter equip us to prognosticate those
changes that we can reasonably ex-
pect to occur during treatment.

It is not now possible to establish
exact values of expected improvement
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for any age group. However, the data,
as shown in graphic form, indicated
generally a greater amount of growth
and favorable change occurred per unit
of time in the younger age groups.
The growth process and possibility for
orthodontic improvement extends over
many years and orthodontic treatment
uses a small segment of the total. In
planning treatment relative to the
amount of change needed, a problem
with a severe denture base discrepancy
obviously would require more growth
to be treated satisfactorily than one
less severe. In the severe cases it seems
that treatment should be timed to start
carlier.

The changes that occurred -at point
A and pogonion confirmed the recom-
mendations of Kloehn regarding the
desirability of starting treatment early.
The slowing of growth with advancing
age decreased the possibility for re-
ducing the prominence of point A as
well as obtaining favorable growth re-
sponse indicated by pogonion. Further-
more, the decreasing quantity of change
that occurred as age advanced empha-
sizes the fallacy of depending upon the
so-called pubertal growth spurt to pro-
vide sufficient growth for a desirable
improvement in the more severe prob-
lems.

The findings seem to support, in
part, the observations of Graber re-
garding girls, that treatment should
start between ten and twelve years, but
they indicate inclusion of nine year
olds and possibly even younger groups.
The data do not support Graber’s state-
ment that twelve to seventeen years
i1s the best time to start boys. It ap-
pears, depending upon the severity of
the problem, that it would be desirable
to start them as early as eight or nine
years and possibly no later than thir-
teen years of age if good growth at
nasion is to accompany a favorable
change at point A and a minimum of
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unfavorable change at pogonion.

The work of Lande referred to earlier
indicated that nasion, point A, and
pogonion may grow forward simul-
taneously and in approximately equal
amounts. Forward growth of nasion
and pogonion while holding back or
moving back point A by proper manip-
ulation of the maxillary denture is per-
haps the ideal situation for optimum
improvement in treating a Class II mal-
occlusion.

Diagrammatically, nasion, point A,
and pogonion represent a triangle
standing on end as in Figure 6. Nasion
and pogonion indicate the base of it
with the apex at point A as in Figure
6A. If nasion and pogonion move for-
ward equally and point A remains sta-
tionary, the triangle has flattened much
as we would desire in treating a Class
II malocclusion, Figure 6A. If nasion
and pogonion grow forward and point
A moves back, the triangle becomes
a straight line making possible an
even better result, Figure 6B. If pogon-
jon fails to move forward, the triangle
does not change as much, Figure 6C;
but if point A moves back as well as
pogonion and no growth occurs at
nasion, we have a much less favorable
change as in Figure 6D. This is an
oversimplification of some possibilities
for changes at nasion, pogonion, and
point A; but changes at these points do
noticeably affect the results of treat-
ment.

Obviously we should plan treatment
to make the most of the favorable
changes that growth offers and also
to make the most of these changes per
unit of time expended in treatment.
To do this we must anticipate favor-
able forward growth in the upper face
indicated by nasion and in the lower
face indicated by pogonion. If change
at these points can be favorable and,
if in the middle face we can restrict
or move lingually the maxillary in-

King

July, 1960

F4

L AT EL

Po

TFig. 6.

cisors with the alveolar process indicat-
ed by point A and, if the upper lip fol-
lows along, then we have a favorable
improvement. A failure of one or more
of these factors obviously limits the im-
provement.

According to this sample of cases
the growth expectancy at nasion for
boys is reasonably good at all ages from
eight through fifteen; but more growth
apparently occurred per unit of time
in the younger age groups. We may
say that about one millimeter of for-
ward growth occurred per year at
eight, nine and ten and somewhat less
from eleven to fifteen, thirteen ex-
cepted. In girls the amount constantly
diminished from one millimeter per
year at nine years until at age fourteen
none occurred.

Pogonion is the problem. In boys,
according to Lande and Bjork, this
point should grow forward at least as
fast as nasion and perhaps slightly more
so. Under the influence of orthodontic
treatment it did not, Fig. 7. The events
surrounding this unfavorable behavior
are a separate discussion in themselves,
but some of the factors that seem to
influence pogonion during treatment
are: vertical growth, depth of the over-
bite, use of intermaxillary elastics,
facial type and severity of the maloc-
clusion. The significant fact here is
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Fig. 7. Bars on the right of the zero or base
line, which represents the nasion plane, in-
dieate the forward growth of nasion as in
Fig. 4. The bars on the left indicate the
amount by which the ferward movements of
pogonion lagged behind growth registered
at nasion.

that the changes were more unfavor-
able as age advanced.

Fortunately, one modifying circum-
stance prevailed ; to some extent the un-
favorable change at pogonion seemed
to be a reversible change. In many pa-

Fig. 8. The vertical change between nasion
and menton.
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Fig. 9. Oceclusal plane changes,

tients the mandible tended to come
forward somewhat with growth and the
settling of the teeth following ortho-
dontic treatment. A headplate taken a
year or two following treatment usual-
ly is encouraging regarding pogonion.

During treatment vertical change
tended to decrease with advancing age,
Fig. 8. Concurrently pogonion dropped
back with advancing age. It is possible
that vertical growth tended to cancel
out the bite opening that apparently
cccurred in eliminating the deep over-
bites that are a part of Class II mal-
occlusions. It may be that the alveolar
growth that occurs with increase in
height of the face facilitated correction
of the deep overbites. When alveolar
growth slowed, the bite was opened
at the expense of tipping downward the
occlusal and mandibular planes, Fig--
ures 9 and 10. As the mandible tips
downward, it tends also to drop back-
ward. We have, then, two factors
which if present may favorably influ-
ence the profile change at pogonion

Fig. 10. Mandibular plane changes.
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during treatment: namely, the forward
growth of the mandible and vertical
growth of the alveolar processes.

It is our impression that the ortho-
dontist can influence most, in addition
to the teeth, the anterior region of
the maxillary alveolar process, ap-
proximated by point A. Furthermore,
the area around point A seemed most
amenable to change when growth was
active. This point, Figure 5, exhibited
a definite pattern of decreasing change
relative to advancing age. In both sexes
the change that occurred was approxi-
mately three millimeters in the eight,
nine, ten and eleven year old groups.
At twelve years the amount decreased
slightly. At fourteen and fifteen it
dropped off to between one and two
millimeters. The younger age groups
had the advantage.

What makes these changes more sig-
nificant is that at the same time point
A is moving or being moved posteriorly,
nasion and pogonion were also chang-
ing. For example, in the nine year old
group, pogonion did not drop back
much, Fig. 7. It was growing forward
at almost the same rate as nasion, while
point A moved back approximately
three millimeters. This was a worth-
while improvement. In the thirteen
year old group, point A changed al-
most as much as at nine, but nasion
grew forward much less, particularly
in the girls. Even more striking is what
happened at pogonion. It dropped back
one and one-half millimeters in boys
and more in girls. To achieve the
same amount of profile change as in-
dicated by the three points on the tri-
angle shown earlier, point A would
need to be moved back much more.
Again the younger patients had the
advantage.

Before finishing we want to comment
briefly on the soft tissue profile, Figures
11 and 12. Those points opposite na-
sion and pogonion followed closely the
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Fig. 11. The bar graphs illustrate the
changes in the position of the upper lip
relative to the maxillary eentral incisor. The
sclid black bar represents the inecisor and
the diagonally-lined bar, the upper lip.

skeletal changes and little change oc-
curred in the thickness of the soft tis-
sue. Thus these changes were not shown
graphically with the others. Changes
in the upper lip were of interest be-
cause they bore a definite relationship
to change in position of the incisors.
Generally, for each millimeter of pos-
terior movement of the incisors, the
prominence of the upper lip decreased
about one-half millimeter. Exceptions
to this were thin-lipped children in
whom the labial change followed more,
closely that of the incisors. Conversely,
much less change occurred in prom-
inence of the upper lip in thick-lipped
children,

Specific procedures for planning
treatment, bringing into focus the
changes relative to age and sex as
described in this discussion, are beyond
the scope of this paper. The consider-
ation of age and severity of the prob-
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Females — L 8 Upper Lip

Fig. 12. The same changes indicated in Fig.
11, but for females. Bars with crossed lines
represent the upper ineisor and the diagonal-
ly-lined bars, the upper lip.

lem as primary factors in timing and
planning treatment offers many possi-
bilities regarding the prognosis and
treatment for Class II, Division 1 mal-
occlusions.

With the above facts in mind rela-
tive to nasion, point A, and pogonion
in particular, I think it is possible to
be selective in planning and timing
orthodontic treatment of Class II; Div-
ision 1 malocclusions. For cases of
moderate severity or moderate denture
base discrepancy or less, it may be ex-
pedient to let dental age determine
the time to start treatment. In many
of these moderate cases it is usually
more convenient and efficient in ap-
pliance manipulation to have most of
the adult teeth in place when treat-
ment begins. In more severe cases with
a severe denture base discrepancy, it
seems better to consider the severity
of the problem, the quantity of change
necessary for improvement, the sex of
the patient and the chronological age
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in planning treatment, rather than den-
tal age and convenience in appliance
manipulation.

SUMMARY

To summarize, the author analyzed
certain quantitative changes in the pro-
file of the face that occurred in treat-
ed Class II, Division 1 cases. The data
were classified according to sex and
the age at the start of orthodontic
treatment. Generally, the growth and
treatment changes that occurred were
more favorable in the younger age
groups. In discussing timing, ortho-
dontic treatment seemed indicated early
in proportion to the severity of the
problem in both sexes with less leeway
apparent in timing the start of treat-
ment in girls than in boys.
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DiscussionN
Dr. R. C. Thurow

Dr. King’s paper will be discussed
in detail by Dr. Brader but I would
like to touch on one phase of his ceph-
alometric evaluation. This is the fre-
quently used procedure of fixing the an-
gular relationship between the SN line
and the Frankfort plane for serial eval-
uations. The usual method of accom-
plishing this standardization is to meas-
ure the angle between SN and Frank-
fort on one film (usually the first) and
then adjust the position of porion on
the other films to maintain the same
angular relationship.

The reason for using this procedure
is twofold. First, Frankfort provides an
essentially horizontal reference plane
which maintains a natural orientation
for study. Second, porion is too vari-
able to provide a reliable reference
for measurement of serial changes.

The disadvantage in using this pro-
cedure is that we are actually measur-
ing our serial changes to SN, not Frank-
fort. What we speak of as the angle to
Frankfort is actually the angle to SN
plus or minus the angular correction
which has been applied. This means
that it is impossible to evaluate any
changes which might be influenced by
a change in the relationship between
the Frankfort plane and the SN line.

It seems to me that it would be very
useful to make a new effort at locating
a posterior point on the Frankfort
plane, or a plane closely approximating
Frankfort. Ricketts uses the external
auditory meatus which would be much
more desirable than a part of the head
positioning apparatus. Brodie has men-
tioned work done at Illinois using a
point on the internal surface of the
cranium in the same general area. If
adequate reliability could be establish-
ed for either of the points, or for some
other point, it should be a definite im-
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provement over our present methods.

As one of the few cephalometric
planes with a direct relationship to the
integumental face, Frankfort deserves
serious attention and study. Its impor-
tance is obvious from the very fact
that it is found to be useful in a large
number of studies even with its present
limitations.

Dr. Allen C. Brader

We are listed on this program as dis-
cussers. Now, to me the word “discus-
sion” does not necessarily imply the
application of favorable comment. Per-
sonally, I do not subscribe to the prin-
ciple of burning souls for their own sal-
vation. In any event, by agreeable divi-
sion of the material, I have the pleas-
ure of discussing Doctor King’s work
primarily. Like all good studies and
like the work of all good students the
report which he rendered poses many
additional questions.

I do not purport to know the answers
to these questions; however, I feel that
scientifically there is enough reason-
able doubt as to the positiveness of
some of these statements to cast them
into the air for your consideration.

Doctor King spoke in his introduc-
tion about the plasticity of the alve-
olar process being less when growth
slows or ceases. Perhaps this is a sem-
antic problem, but I think that the
choice of the word “plasticity” leaves
that open to some question. Whether
the statement is true or not may be a
matter of interpretation. For example,
we are all aware of the differences in
treatment that we experience when
treating children as opposed to treat-
ing adults, yet we all treat adults; and,
in most instances, it has been my clin-
ical experience and I think yours, that
the adult patient is frequently render-
ed a successful service.

Also, there is a tremendous difference
while we are thinking about plasticity,
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whether we are thinking of moving in-
dividual teeth or groups of teeth. I am
not sure what I gathered from the use
of the word “plasticity.” I think that
King was implying greater osseous
change than we have been accustomed
to thinking about heretofore. Certainly
Doctor Ricketts bore on that subject
too, when he spoke about the extensive
changes which he felt he observed,
particularly within the maxilla, un-
der the application of strong extraoral
forces. These are things which I think
we were not considering following the
Brodie, Downs, Goldstein and Myer re-
port of some years ago.

Now, as far as growth is concerned:
this implies quantity, time and place.
You divide quantity by time and you
get rate, and the dynamics of growth
implies direction. I would like to pose
this question: Can we assume that
growth is always in a favorable direc-
tion for the individual? There is little
evidence, I think, in the reports given
that we are capable of changing quan-
titative growth, that we are capable of
changing the time at which it occurs,
or therefore the rate. There is definite
indication, however, that we may be
able to alter the direction of growth.

There is at least one view of growth
which is held by some of our colleagues
in orthopedics who hold that growth
is an almost immutable expansive force.
Orthodontists are in the habit of speak-
ing rather glibly about restraining
growth and this is an alien concept to
at least one of our allied fields.

Again, what is the evidence avail-
able to show that the degree of im-
provement with treatment is greater
in quantity if the cases are treated dur-
ing active growth spurts? T suggest that
it is possible that treatment duration
may be reduced by treating during
these accelerated growing periods, giv-
ing us a mental picture of greater
change only because the same quantity
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occurs within a lesser time.

Now, about the timing of treatment,
I would like to cast this question into
the air: Do untreated Class II, Divi-
sion I cases routinely get worse in in-
creasing annual increments following
the establishment of occlusal interdigi-
tation? Do Class I1 cases become “more
Class IT” after molar relations are es-
tablished? There have been numerous
reports, Lande, Bjork, Ricketts and
others, that the angle SNA remains
constant. This would not imply a wors-
ening of the situation. Furthermore,
Ricketts reported that the angle SNPo
improved one degree in his untreated
sample.

How much is one degree? I think
this is a related question. We measure
these angles in degrees, but they are
not the same thing when applied to
various areas of the face. For example,
an angle measured from nasion to point
A would have a leg of about fifty-five
or sixty millimeters in length. By actual
measurement the chord of a one-de-
gree angle at fifty-five or sixty degree
length is one millimeter, and on this
basis I think Doctor Ricketts felt that
he could translate directly linear meas-
urement in millimeters from point A
to his facial plane to an equivalent fig-
ure in degrees; however, if that same
angle of one degree is extended to the
area of pogonion, which is, in the usual
face, a distance of 115 to 125 milli-
meters, we then find that the chord of
a one-degree angle is the equivalent
of two millimeters. This means the
same number of degrees needs inter-
pretation, I think, when you are re-
porting these figures.

With regard to the matter of timing,
if these untreated cases do not be-
come worse with increasing age, then
it would seem to me that timing of
treatment is not necessarily geared to
our knowledge of growing, but that it
is possible that the peripheral consider-
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ations may deserve added weight, for
example: the availability of tooth
material, the longterm effect of mus-
cular imbalance, the degree of the
severity of the problem, parental pres-
sure and other factors. It appears to
me that too early treatment of the so-
called borderline case risks prejudg-
ment of the child with respect to the
eventual facial outline, the severity of
the problem, and perhaps even the
amount of arch length deficiency. It is
conceivable that after additional growth
the treatment plan may require a
change.

With respect to the data which Doc-
tor King reported, I would like to say
that the observed changes in selected
points along the profile, such as point
A, T found a bit confusing. This appears
to be a matter of change in which point
A is posterior relative to the plane,
but is anterior relative to its original
position. Simultaneously the change in
point A is an absolute one with respect
to its original spatial orientation, and
of course this leads to some confusion.
The way it was explained to me, such
change occurred something in this
fashion: Consider a man called “A”
on a station platform who boards a
train which we might call the anterior
facial plane, and as soon as he boards
the train he proceeds toward the rear
of the train to his compartment.

At the time he begins his steps to-
ward his compartment the train pulls
out of the station. Now, his position
relative to the train is becoming more
posterior. His position relative to the
station is vastly anterior to what it had
been. The important thing is not what
direction the train travels or how far or
fast it goes toward its destination, but
whether the man is on the train when
it gets there. So then, there appears
to be a decided relationship between
point A and the facial plane which we
are setting as an objective in treatment.

King

July, 1960

About Doctor King’s grouping in the
slides which he showed, I would like
to inquire if the age classes listed were
determined by the age of the original
headplate. This is the way that it seem-
ed to read to me and, if that would be
true, the changes recorded over the
twenty-two to twenty-six months re-
ported would not be attributable to the
group age posted on the graphs. It
might be necessary to select the median
age or change the age in some manner
to improve relation to the interval
which it represented.

Of course, the class sample size was
small. 1 say this very kindly because
anyone who has undertaken to do such
work understands very clearly the prob-
lems involved in accumulating massive
samples for evaluation.

Again with regard to the graphs
which were shown I would like to in-
quire whether the recorded changes
represented the total change occurring
over the approximately two-year inter-
val. It seems to me that they did. if
that were true, I think that the findings
might be more valid or more useful,
perhaps, if they had been reduced to
annual increments. I think that this
would contribute to the objectives to-
ward which these people are working.
King and Ricketts have been working
along a definite line — I think that they
are trying to eventuate a degree of pre-
diction, or a state of knowledge which
would give them a reasonable anticipa-
tion for the behavior of future patients.

About the slides which Doctor King
showed, the slide on point N indicated
that the magnitude of the rate change
is about a half a millimeter from the
age of eight or nine to thirteen. I
would suggest that the quantity is with-
in the range of experimental and op-
erator error. I don’t feel that this is a
quantity of change which is significant.
As to his slide on point A, the max-
imum rate change between eight and
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fifteen is the order of about one milli-
meter, Again, 1 question the signif-
icance of such a quantity, although
there did appear to be a definite trend
established.

As far as Doctor Ricketts’ paper is
concerned, I shall mention it only in
so far as there was a relationship be-
tween both of the papers presented;
it is very difficult to discuss raw re-
ported data, of which there were
volumes; however, I think Ricketts’
paper is an attempt to quantitate the
necessarily dynamic situation of growth
and treatment and to compare the
natural happenings with those which
are affected by treatment procedures.

The utilization of knowledge of an-
nual incremental change at selected
points for which there is a reasonable
degree of expectancy would appear to
be a valid system to use in some effort
to predict, estimate or assess the fu-
ture possibilities of our problems; how-
ever it is considered, I think that all
treatment planning, all analyses, en-
compass in some degree and in some
manner an effort to evaluate the fu-
ture of the patient. I can’t conceive of
a treatment plan which does not at-
tempt to evaluate what will become
the frame of reference within which
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we will eventuate our dental arrange-
ment. It seems to me that Doctor
Ricketts’ work is a noble effort to quan-
titate what has been heretofore largely
a subjective procedure with most us.

Doctor Krogman once said to me,
“We must recognize the frailties of
techniques,” and surely any effort to
predict the framework for the future
of our patient has many frailties. I am
sure that Doctor Ricketts and Doctor
King would both readily admit to this.
It was Krogman’s further suggestion
that we must temper our techniques
with a kind of reasoning that permits
us to be practical about things. He sug-
gested that, “Idealism may be our wish,
but adequacy is our goal,” and I think
there is much truth in this notion.

In closing, I think that there might
be some comment made about the fu-
ture of these studies. It would be in-
teresting, for example, to observe what
would be the longterm effects of these
treatment procedures and, to note
whether or not the treated case would
tend to return in the direction of its
original pattern. These are suggestions
for additional studies which surely
must follow the fine papers presented
by King and Ricketts at this meeting.
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