A Comparison Of Cephalofacial

Relationships*

Leonarp A, Avremus, D.D.S., D.Sc.**

Orthodontists are greatly interested
in the facial contours of their patients.
This is especially truc of the dental
arca. This paper is a report on the
study of the cephalofacial relationship
of a group of North American Negro
children with normal occlusion of their
teeth. This data should be useful to
the practice of clinical orthodontics.
An important part of treatment plan-
ning in clinical orthodontics is an un-
derstanding of what 1s normal. The
theory of the “individual normal” has
been recognized and accepted for many
vears. This theory emphasizes the in-
finite variety of faces which exist in
any particular racial group within a
range that can be called normal. If
infinite variety exists within any single
racial group, what must be the possibi-
lities of individual differences between
two or more racial groups? An im-
portant part of orthodontic treatment
consists of changing facial features to
improve them, especially in the dental
area of the face. The modern ortho-
dontist does not try to fit all of his pa-
tients into a single mold, in fact he has
found that he cannot do so. Instead
he seeks to reach the optimum esthetic
result consistent with good function.
We shall attempt to supply him with
some of the knowledge necessary to as-
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sist in his decisions as to what is op-
timum for North American Negro chil-
dren.

The foundation of any study must
rest on a firm knowledge of what is
normal. Therefore our initial efforts
shall be to determine what is normal
for the heads and faces of these chil-
dren, As this is a study by an ortho-
dontist and primarily for the use of
orthodontists, we have decided to use
the teeth of these children as our
criteria in the determination of normal.
A mass survey was conducted in four
junior and senior high schools of the
District of Columbia. The purpose of
this survey was to determine the fre-
quency of the incidence of maloc-
clusion in North American Negro chil-
dren. The findings of this survey have
been reported. The children who
were examined in the mass survey and
found to have normal occlusion of
their teeth were further examined at
the College of Dentistry, Howard
University. These examinations were as
follows:

1. Heights and weights

2. Hand x-rays

3. Dental models

4. Cephalometric x-rays.

From the group of children with
normal occlusion who were examined
at the College of Dentistry, a further
selection was made. Eighty children,
forty boys and forty girls of Hellman’s
dental age IV A, i.e., their permanent
dentitions were complete except for
the third molars, were selected.” Their
chronologic ages were from twelve to
sixteen years. This gave a specific
sample for further study and analysis
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and is specific for dental age and oc-
clusion of the teeth. Data are to be
presented from a study of this selected
group because it is felt that they are
representative of a very stable period
in the growth and development of the
head and face. The dentitions of this
selected group are also stable, i.e., they
are beyond the variability seen during
the period of the mixed dentition and
ahead of the possible influences of the
third molars on the occlusion.

The techniques of roentgenographic
cephalometry as originated by Broad-
bent* and refined by many outstand-
ing researchers have become one of
the most useful methods of studying
the head and face. The literature con-
tains a vast amount of information
utilizing these methods.

The cephalometric roentgenograms
used in this study were taken in a
Margolis cephalostat. Standard pro-
cedures of head positioning and ex-
posure were used. The lateral or pro-
file view alone was taken. The roent-
genograms were traced and the analyses
of Downs® and Sassouni’® were used.
Downs’ analysis gives a series of meas-
urements that can be used to appraise
the relationships of the various parts of
the facial skeleton and the relation-
ships of the teeth to the facial skeleton.
Sassouni’s analysis gives a method of
comparing the basic architecture of the
head and face and the relative pro-
portions of the various parts.

PRESENTATION OfF Data

The data gathered during the prog-
ress of this study will be presented in
the following manner: firstly, the in-
formation obtained from the study of
the heads and faces of Negro children,
henceforth to be referred to as the
Howard group; secondly, the in-
formation especially selected as repre-
sentative for the heads and faces of
North American Caucasian children;
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thirdly, comparisons will be made of
similar data gathered by similar
methods on Negro children and other
North American racial or ethnic groups.

Downs Analysis

The cephalometric x-rays of the
selected normal group were traced in
the standard manner and a Downs
analysis done on each tracing. This
analysis was chosen as representative
tor this area of the study because of
its wide use and acceptance. The data
gathered on the heads and faces of the
eighty boys and girls of the Howard
group are presented in Table 1. The
numerical values for the means, ranges
and standard deviations are given. Vor-
hies and Adams'? have devised a
graphic means of presenting the values
of Downs analysis and this is shown in
Figure I. The means and ranges for
Caucasian and Negro children are
compared using these polygons,

Downs’ analysis has been used so
widely that comparisons will be made
here of four North American racial
or ethnic groups: Caucasian, Negro,
Chinese and Japanese. These ethnic
groups have been previously studied by

TABLE T. HOWARD GROUP
DOWNS ANALYSIS

Skeletal Pattern

Value Mean Range S8.D.
Facial Plane 83.7 77 to94.5 335
Convexity 9.7 235to—5 480
A B Plane —6.3 —12 to 5.5 2.68
Mandibular Plane 28.8 42.5¢t012 5.99
Y Axis 63.4 72 toisly 492

Dental Pattern

Ocelusal Plane 10.7 20.5to—3  3.93
Tnterincisal 119.2 995 to141.5 869
T to

Occlusal Plane 27.3  39.5t012 5.66
1 to

Mandibular Plune 9.8  24.5to —5.5 5.94
1 to AP (mm.) 104 19 to3 2.75
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Fig.l Left polygon — the broken line depicts the mean values for American Negro children
on the Downs’ analysis. Right polygon — the broken lines show the range for American
Negro children.
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TABLE II.

-SKELETAL PATTERN

‘COMPARISONS OF CEPHALOFACIAL RELATIONSHIPS OF VARIOUS AMERICAN RACIAL GROUPS (AFTER DOWNS)

Facial Plane Convexity A B Plane Mandibular Plane Y Axis
Mean Range Mean Range Mean Range Mean Range Mean Range
Caucasian (Downs) | 87.8 82 to 95 0.0 +10 to -8.5 | -4.6 0 to -9 21.9 17 to 28 59.4 53 to 66
Negro (Howard) 85.7 77 to 9. +9.7 +23.5 to -5 | -6.3 +5.5 to -12{ 28.8 12 to 42.5| 63.4 51.5 to 72
Negro (Cotton) 87.25 80 to 91 +9.6 <20 to +4 -7.7 -3 'to -15 27.25 17 to 35 63.3 57 to 69
Chinese (Wong) 77.5 73 to 89 +7.5 +14 to +1.5 -5.7 -2 to -10 32.4 22 to 44 67.1 59 to 75
Japanese (Takano) 88.25 83 to %4 3.65 +12 to -1 -4.35 -1 to -7 24.3 14 to 33 62.1 56 to 68

DENTAL PATTERN

Occlusal Plane Interincisal 1 to Occlusal 1 to Mandibular 1l to A-P (mm.)

Mean Range Mean Range Mean Range Mean Range Mean Range

Caucasian (Downs) 9.3 1.5 to 14 135.4 130 to 150.5 { 14.5 3.5 to 20 | +1.4 -8.5 to +7 2.7 -1 to +5
Negro (Howard) +10.7 -3 to +20. 119.2 99.5 to 141.5| 27.3 12 to 39.5| +9.8 -5.5 to +24.5| 10.4 3 to 19
Negro (Cotton) 11.8 +8 to +17 123.0 105 to 144 22.5 12 to 35 +6.6 -3.5 to +22 8.5 6 to 11
Chinese (Wong) +16.9 48 to +25 120.8 105 to 137 22.2 13 to 29 +7.8 0.0 to +18.0 7.6 3 to 12
Japanese (Takano)| 9.65 2 to 19 126.4 114 to 152 21.5 8 to 31 +6.55 -6 to +13 6.6 2 to 10
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the following individuals: Caucasian
by Downs; Negro by Cotton; Chinese
by Wong and Japanese by Takano. A
comparison was made of the four
studies listed above by Wylie* and we
shall repeat some of his work. Table
IT lists the means and ranges for these
four groups. We shall substitute the
values obtained for the Howard group
of North American Negro children for
the values obtained by Cotton. We
shall do this because we feel that our
sample is more specific for this group.
Cotton’s group consisted of twenty
Negroes of the San Francisco Bay area
of California, ten males and ten fe-
males, ranging in age from eleven to
thirty-four years. Cotton describes his
sample as follows: “the occlusal rela-
tionships were not perfect but no real
malocclusions were included.” Because
of the wide age span and small size of
Cotton’s sample as well as the uncer-
tainty as to the occlusion of the teeth
of his sample, it is felt that the Howard
group will be more representative. Al-
though the above statements are true,
a close study of the two groups show
them to be very similar. The mean
values are presented side by side in
Table II. Comparisons of these values
show the following differences between
the Cotton group and the Howard
group: The skeletal patterns as seen
in both groups are almost identical;
a somewhat larger variation seems to
exist between the dental patterns of
the two groups, but the differences are
not felt to be significant as they are all
small, i.e., the mean values vary within
a range of from 1° to 5° and approx-
imately two millimeters in the meas-
urement of the upper incisor to the
A-P plane. When the differences in the
size and makeup of the samples are
considered, the over-all similarity is

extremely close.

The skeletal pattern of the
groups, Negro and Caucasian, com-

two
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pare as follows. The mean values for
the facial plane angle, a measure of the
chin position, are similar 85.7°, for
the Howard group and 87.8° for the
Downs group; the ranges for these
groups show the Howard group to be
more retrusive and the protrusive ex-
treme to be similar for both groups;
the values are 77° to 94.5° for Howard
and 82° to 95° for Downs. The mean
values for the angle of convexity, a
measure of the protrusiveness of the
maxillary part of the face, indicate
the- Howard group to be more pro-
trusive in this area. The mean values
are 9.7° for the Howard group and
0° for the Downs group; the ranges
give values of 23.5° to 5° for How-
ard and 10° to -8.5° for Downs. The
mean values for the A B plane, a
measure of the relationships of the
denture bases to the profile and to each
other, are similar for the two groups.
The mean values are -6.3° for the
Howard group and -4.6° for the Downs
group; the ranges show values of 5.5°
to -12° for Howard and 0° to -9 for
Downs. The mean values for the man-
dibular plane angle, a measure of the
relationship between the Frankfort
plane and a tangent to the lower bor-
der of the mandible, demonstrate the
Howard group has larger mandibular
plane angles. The mean values are
28.8° for the Howard group and 21.9°
for the Downs group; the ranges in-
dicate values of 12° to 42.5° for How-
ard and 17° to 28° for Downs. The
mean values for the angle for the Y
axis, a measure of the direction of
downward and forward growth, show
the Howard group to have large Y
axis angles. The mean values are 63.4°
for the Howard group and 59.4° for
the Downs group; the ranges give
values of 51.5° to 72° for Howard and
53° to 66° for Downs.

The dental patterns of the two
groups compare as now observed. The
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Fig. 2 Comparisons of four American racial groups on the Downs’ analysis. The hroken
lines illustrate the means for each of the groups; the solid lines arc the ranges for

Caueasians.

mean values for the occlusal plane
angle, a measure of the relative posi-
tions of the teeth in occlusion, are
similar for the two groups, 10.7° for
Howard and 9.3° for Downs: the
ranges denote values of -3° to 20.5°
for Howard and 1.5° to 14° for Downs,
The mean values for the interincisal
angle, a measure of the inclination of
the upper to the lower teeth, show the
Howard group to have more protusive
teeth. The mean values are 119.2° for
the Howard group and 135.4° for the
Downs group; the ranges demonstrate
values of 99.5° to 141.5° for Howard
and 130° to 150.5° for Downs. The
mean values for 1 to occlusal plane,
the angles of the axial inclination of
the lower incisors to the occlusal plane
are larger for the Howard group than
for the Downs group. The mean values
are 27.3° for Howard and 14.5° for

Downs; the ranges show values of 12°
to 39.5 for the Howard group and 3.5"
to 20° for the Downs group. The mean
values for 1 to mandibular plane, the
angles of the axial inclination of the
mandibular incisors to the mandibular
plane are larger for the Howard group.
The mean values are -9.8° for the
Howard group and 1.4° for the Downs
group; the ranges give values of -5.5°
to 24.5° for Howard and -85 to
7° for Downs. The mean values for
! to A-P plane, a measure of the
protrusiveness of the maxillary incisors
expressed in millimeters, show the
Howard group to be more protrusive.
The mean values are 10.4 millimeters
for the Howard group and 2.7 mil-
limeters for the Downs group; the
ranges indicate values of 3 to 19 mil-
limeters for Howard and -1 to 5 mil-
limeters for Downs.
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Some of the data presented numer-
ically in Table II and graphically in
Figure 2 for four North American
racial groups have been discussed in
detail, specifically, the comparison of
the data for Negroes and Caucasians
using Downs’ analysis. The data repre-
senting the other racial groups will
not be given in as great detail, only
the outstanding differences will be pre-
sented. A study of Table IT and Figure
2 will show the following: The mean
facial plane angle is similar for all of
the groups except the Chinese. It is
smaller for this group, which is an
indication of a more receding chin. The
mean angle of convexity is similar for
Negroes and Chinese with Japanese
nearly approaching the straightness of
the Caucasian in the maxillary part of
the face. The mean A-B plane angle, the
relationship of the denture bases, is very
similar for all groups. This observation
had been made previously by Wylie,
who further stated that a good rela-
tionship in this area was a prerequisite
for normal occlusion of the teeth. The
mean mandibular plane angle is small-
est in the Caucasian group and larg-
est in the Chinese group. This is to
be expected for, as the facial plane
angle decreases with a more posterior
chin as has been previously noted for
the Chinese group, the mandibular
plane angle increases. The mean Y
axis angle is greater in the Chinese
« group for the same reason as explained
:above — a more retrusive chin. Com-
“parisons of the skeletal patterns of the
four racial groups show considerable
similarity in most of the areas meas-
ured.

The measurements to indicate the
dental patterns are compared as fol-
lows. The mean occlusal plane angles
are similar for Caucasians, Negroes and
Japanese. The Chinese have the larg-
est mean occlusal plane angles — this
is expected because of the retrusive-
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ness of their chins. The mean inter-
incisal angles are relatively similar for
Negroes and Chinese with the Japanese
being somewhat closer to the straight-
ness of the Caucasian. The mean axial
inclination of the lower incisors to the
occlusal plane show that the lower in-
cisors are inclined more in Negroes
with the inclination of Chinese and
Japanese being similar and with con-
siderably less inclination of lower in-
cisors in Caucasians. The mean axial
inclination of the lower incisors to the
mandibular plane shows a somewhat
different pattern than the inclination
of the incisors to the occlusal plane.
The mean angle with the mandibular
plane is similar in Negroes, Chinese
and Japanese and much less, or more
nearly at right angles, for Caucasians.
The final mean measurement in the
dental area is the distance in mil-
limeters of the upper incisor from the
A-P plane. All of the groups except
the Caucasian have upper incisors
some distance forward of this plane. It
is felt that the significant differences
between the parts of the heads and
faces of these groups that we have
studied using Downs’ analysis occur
in the dental areas mostly, the excep-
tion being the retrusiveness of the chin
in the Chinese group.

Sassouni Analysis

The cephalometric x-rays of the
selected normal group were traced a
second time and a Sassouni analysis
done on each tracing. This was done
to check the relationships of the various
parts of the heads and faces to each
other, ie., the proportionality of these
heads and faces. The data gathered
from Sassouni’s analysis will be present-
ed somewhat differently than the data
for the Downs analysis, namely, the
Howard data will be presented, then
comparisons made with data published
by Sassouni,’* and finally data will be
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presented that were suggested by the
results of the investigation. A full ex-
planation will be given of this ap-
proach. Appreciation is hereby express-
ed to Dr. Sassouni for reviewing the
data and offering helpful suggestions
for its analysis. The anatomical land-
marks, planes, arcs and angles used in
our discussion of this analysis are pre-
sented in Figure 3.

Sassouni adds the concept of pro-
portionality to that of a norm or stan-

October, 1960

dard. He defines a well-proportioned
face as one which has the following
proportional relationships: (1) the four
facial planes meet at the same point
0, (2) the skeletal profile is archial,
(3) the anterior upper and lower facial
heights are equal, (4) the posterior
upper and lower facial heights are
equal, (5) the corpus of the mandible
is equal in size and position to the
anterior cranial base, and (6) the
palatosupraorbital and palatomandib-

& aAV

>

(AFTER SASSOUNI)

.

Fig. 3 Anatomical landmarks, planes, ares, and angles used in this analysis:

Landmarks: O — center of the focal area where the four horizontal plunes of the face

converge; S — lowermost point on sella turciea; Sp — most posterior point on selln
turcica; G — gonion; Pog — pogonion; I — incisal edge of upper central incisor; ANS —
anterior nasal spine; PNS — posterior nasal spine; Na — nasion; I, -— the junction of

the supraorbital plane and the anterior are.

Planes: OSL — supraorbital or anterior eranial base plane; Pal — palatal plane; Ocel —

occlusal plane; Mand — mandibular plane.

Ares: AA — anterior arc; PA — posterior are; AV — anterior vertical are; PV —

posterior vertical are.

Angles: PSo — palatal supraorbital angle; PM — palatal mandibular angle.
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ular angles are equal. We shall present
data relative to each of the above
criteria for a well-proportioned face.

The four facial planes that should
meet at a common point 0 are the
anterior cranial base plane, the palatal
plane, the occlusal plane and the man-
dibular plane. He thereby classifies
faces with varying degrees or patterns
of proportionality as follows: Type I,
wherein the anterior cranial base plane
does not meet the other three planes
at common point 0; Type II, wherein
the palatal plane does not meet the
other three planes at common point
0; Type 111, wherein the occlusal plane
does not meet the other three planes
at common point 0; and Type IV,
wherein the mandibular plane does not
meet the other three planes at com-
mon point 0. The above types are
further classified into subdivisions de-
pending on whether they pass above
point 0, subdivision A, or below point
0, subdivision B. Table III presents the
number of the Howard group found in
each classification. The totals for Sas-
sount’s group with normal occlusion
of their teeth are also presented.

Before making any comparisons be-
tween the Howard and Sassouni data

TABLE III. CLASSIFICATON
OF CRANIOFACTIAL TYPES

Facial Patterns Howard Sassouni
No. 9 No. %
Well-proportioned 3 34 16 32
IA 28 315 4 8
IB 0 0.0 5 10
ITA 10 11.2 4 8
IIB 11 124 9 18
IITA 1 11 3 6
IIIB 20 225 4 8
IVA 15 16.8 3 6
IVB 1 11 2 4
89* 0

*The total of 89 reflects the double classifi-
cation of nine of the tracings.
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the following explanation is offered.
Sassouni’s sample consisted of 100
North American Caucasian children,
51 girls, 49 boys, 7 to 15 years of age;
50 children, 24 boys and 26 girls, had
normal occlusion, and of this number
31 children, 15 boys and 16 girls, were
of Hellman’s dental age IV A: the
remaining 19 children were in Hell-
man’s dental ages III A, III B and
IIT C. These children had been studied
and their records were on file at the
Philadelphia Growth Center. Sas-
souni combined his data for both sexes
and all dental ages for his group with
normal occlusion. The data for the
Howard group will be compared with
this combined data. It will be noticed
that the totals in the Howard group
equal eighty-nine whereas only eighty
tracings were studied. Nine of the trac-
ings had two possible classifications.

A study of Table III shows a wide
diversification of facial patterns when
classified in this manner. This diversi-
fication exists in both groups. Sassouni
found 16 or 32% of his faces to be
well-proportioned whereas only 3 or
3.4% of the Howard group were so
classified. The largest classes for the
Howard group are IA with 28 or
31.5%; IIA and IIB had 10 and 11
or 11.2% and 12.49% respectively; ITIB
with 20 or 22.5% and IVA with 15 or
16.8%. The very high incidence of
variability of the patterns or degrees
of proportionality of the Howard
group using this classification raises
the question of its usefulness as a means
for classifying facial patterns, i.e., the
proportionality thereof, for Negro chil-
dren.

We shall next present data from
Sassouni’s analysis relative to classifica-
tion of the dentofacial skeletal profile.
Sassouni bases his classification on the
position of the anterior arc relative to
the following points of reference on
the profile; nasion, anterior nasal spine,
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upper incisor and pogonion. The
skeletal profile types are called Archial:
where the anterior arc passes through
Na, ANS, upper incisor edge and
pogonion (all of Sassouni’s well-pro-
portioned faces were archial); Pre-
archial: where ANS and pogonion are
situated anterior to the  anterior arc
passing through Na; Postarchial:
where ANS, upper incisor and pogon-
ion are situated posterior to the an-
terior arch passing through Na; Con-
vex: where ANS is situated anterior
to the anterior arc and pogonion is
either on the arc or posterior to it;
Concave: where ANS is situated pos-
terior to the anterior arc and pogonion
is either on the arc or anterior to it.
In studying the data gathered on the
Howard group it was found that a large
number, thirty-four in all, did not fit
any of the above profile types. This
matter was discussed with Dr. Sas-
souni who suggested the following ad-
ditional classifications: ~Mandibular
protrusion: where ANS is on the an-
terior arc and pogonion is anterior to
this arc; Mandibular retrusion: where
ANS is on the anterior arc and pogon-
ion is posterior to this arc; Archial ex-
cept for teeth: where the anterior arc
passed through Na, ANS and pogonion
(all of the points in the archial type
profile except the edge of the upper
incisor). In this type the teeth were
always anterior to the anterior arc.

The totals of the dentofacial skeletal
profile types for the Howard and Sas-
souni groups are presented in Table
IV. An analysis of the data presented
in Table IV shows that only 4 or 5%
of the profiles in the Howard group
were archial whereas 19 or 389 were
archial in Sassouni’s group. But, if we
add the eleven who were archial ex-
cept for their teeth in the Howard
group, we have 15 or approximately
19% ; we find 7 or 8.75% for the How-
ard group compared to 6 or 12% for
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TABLE IV. CLASSIFICATION OF
DENTOFACIAL SKELETAL PROFILE
TYPES

Howard Sassouni
No. 9% No. %

Archial 4 5.00 19 38
Archial except for

Teeth* 11 13.75
Prearchial 7 8.75 6 12
Postarchial 17 21.25 11 22
Convex 4 5.00 3 6
Concave 14 17.50 11 22
Mandibular

Protrusion* 12 15.00
Mandibular

Retrusion* 11 13.75

80 50

*Not observed in Sassouni series.

the Sassouni group having prearchial
profile types; postarchial profile types
found in 17 or 21.25% of the Howard
group and 11 or 22% of the Sassouni
group; convex profile types were dis-
closed in 4 or 5% of the Howard
group and 3 or 6% of the Sassouni
group; concave profile types were re-
vealed in 14 or 17.5% of the Howard
group and 11 or 22% of the Sassouni
group; mandibular protrusion was
found in 12 or 15% of the Howard
group; mandibular retrusion was dis-
covered in 11 or 13.75% of the How-
ard group. There are no comparative
data for the Sassouni group for the
last two types.

A study of Table IV shows a wide
diversification of skeletal profile types
when classified in this manner. Here
again the usefulness of this classification
as a means of defining a certain type of
profile is questioned, but the value of
relating the contributions of the various
parts of the face to the total dentofacial
skeletal profile is very helpful. It is
felt that Sassouni did not intend that
tracings as suggested by his analysis
be made to compare one with the
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TABLE V. DENTAL ANALYSIS
(Howard Group)

No. %

Equal 4 5.00

Plus 59 73.75

Minus 17 21.25
Total: 80

other, but rather that there be found
proportionality within each individual
tracing. With this thought we wish to
point out several observations relative
to this classification — when applied
to Negro children. The teeth protrude

beyond the anterior arc in the great

majority of these children. The num-
ber of children and the amount of the
protrusion is shown in Table V. Those
whose teeth fell on the arc were called
Equal, only 4 or 5.09% were in this
group; those whose teeth were an-
terior to the arc were said to be Plus,
59 or 73.75% were in this group;
those whose teeth were posterior to
the anterior arc were said to be
Minus, 17 or 21.25% were in this
group. The mean distance anterior of
the arc was found to be 5.92 milli-
meters with a range from -3 to 14 mil-
limeters. The standard deviation was
2.58 millimeters. Sassouni does not con-
sider the positions of the anterior teeth
except in the archial classification. The
postarchial, concave, and mandibular
retrusion profile types compose ap-
proximately 52% of the Howard
" group; these relationships tend to in-
dicate retrusiveness in the faces of this
group which have been reported as
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having protrusive faces; using this
method there seemed to be as many
retrusive chins as protrusive, 13.75%
and 15% respectively. These indica-
tions will be further studied as the
horizontal and vertical proportions of
various parts of the face are related.

The vertical proportions of the face
were studied using Sassouni’s analysis
and the data are presented in Table
VI. The lower facial heights were
said to be Equal when the upper facial
heights, the distance between the
cranial base plane and the palatal
plane, were equal to the distances
from the palatal plane to the mandib-
ular plane; Minus when the lower
face was smaller than the upper face;
and Plus when the lower face was
larger than the upper face. ANS and
the anterior arc were used for the an-
terior proportions and PNS and the
posterior arc were used for the pos-
terior proportions. The anterior ver-
tical proportions show that 6 or 7.5%
of the Howard group had equal upper

and lower anterior facial heights,
whereas 14 or 28% of Sassouni’s group
had equal anterior facial heights;

larger lower anterior facial heights
were found in 69 or 86.25% of the
Howard group and only 18 or 36% of
the Sassouni group; smaller lower an-
terior facial heights were found in only
5 or 6.25% of the Howard group and
18 or 369% of the Sassouni group. The
very obvious observation here is that
the great majority of the Howard
group had larger lower anterior facial
heights than upper anterior facial
heights and that the Sassouni group

TABLE VI. VERTIOAL FACIAL PROPORTIONS

Howard Sassouni Howard Sassouni
No. % % No. % No. 9%

Equal 6 7.50 28 15 18.75 23 46
Plus 69  86.25 18 36 25 3125 9 18
Minus 5 6.25 36 40  50.00 18 36
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was almost equally divided as to the
relative sizes of their upper and lower
facial heights. The question was raised
as to how much larger were the lower
facial heights than the upper in the
Howard group. The tracings were
measured and the mean difference was
found to be 9.9 millimeters with a
range from -3 to 29 millimeters. The
standard deviation was 5.97 milli-
meters.

The posterior vertical proportions
show that 15 or 18.75% of the How-
ard group had equal upper and lower
posterior facial heights, whereas 23 or
46% of the Sassouni group had equal
posterior facial heights; larger lower
posterior facial heights were found in
25 or 31.25% of the Howard group
and only 9 or 18% of the Sassouni
group; smaller lower posterior facial
heights were found in 40 or 50% of the
Howard group and 18 or 36% of the
Sassouni group. The Howard group
had fewer faces with equal posterior
facial heights; in fact, when the total
number of equals and the larger low-
er posterior facial heights were com-
bined, they exactly totaled the number
whose lower posterior facial heights
were smaller. Sassouni’s group showed
the greater number with equal pos-
terior facial heights, but with an al-
most equal number having smaller
lower posterior facial heights. The
mean difference in the posterior facial
heights for the Howard group, was
0.44 millimeters with a range from
-12 to 14 millimeters. The standard
deviation was 4.73 millimeters.

The horizontal craniofacial propor-
portions of the head and face were
also studied using Sassouni’s analysis.
These data are presented in Table
VII. The well-proportioned face, ac-
cording to Sassouni, had a corpus of
the mandible equal in size and position
to the anterior cranial base. The cor-
pus of the mandible, from pogonion
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TABLE VIT. HORIZONTAL
CRANIOFACIAL PROPORTTONS
(Howard Group)

No. %

Equal 3 3.75

Plus 73 91.25

Minus 4 5.00
Total: 80

to gonion, should fall between the
anterior and posterior arcs (see Fig.
3). The Howard group had 3 or 3.75%
whose mandibular corpal lengths and
anterior cranial bases were equal; 73
or 91.259% whose mandibular corpal
lengths were greater than their an-
terior cranial bases; 4 or 3% of the
group had corpal lengths that were
smaller. Although Sassouni mentions
this proportionate relationship as a pre-
requisite for a well-proportioned face
he does not present any data giving the
numbers of his group with normal oc-
clusion that had larger or smaller man-
dibular corpal lengths. He has had at
least 14 or 28% of this group with all
the other prerequisites so we assume
that at least this number had equal
cranial base and mandibular corpal
lengths. The obvious factor here for
the Howard group is that the corpal
length of their mandibles is greater
than their anterior cranial base lengths.
The mean difference for this group is
7.8 millimeters with a range from -3
to 24 millimeters. The standard devi-
ation is 4.56 millimeters.

The vertical angular proportions, or
the relationships between supraorbital
or cranial base angle (PSo) and the
palatal mandibular base angle (PM)
were studied using Sassouni’s analysis.
These data were presented in Table
VIII. That these angles be of equal
size was one of the prerequisites for a
well-proportioned face. The Howard
group had one or 1.25% in whom the
two angles were equal; 68 or 85% of



Vol. 30, No. 4

TABLE VIII. VERTICAL ANGULAR
PROPORTIONS
(Howard Group)
No. %
Equal 1 1.25
Plus 68 85.00
Minus 11 13.75
Total 80

the group had larger palatomandib-
ular angles; 11 or 13.75% had smaller
palatomandibular angles. We have no
data from Sassouni for comparison.
The palatomandibular angles are ob-
viously larger for the great majority
of the Howard group. The mean dif-
ference between these two angles for
this group is 8.2° with a range from
-13° to 25°. The standard deviation is
7.58°,

Upon studying the results of the
data presented using Sassouni’s an-
alysis and by personal communication
with Dr. Sassouni several suggestions
were developed as to where and how
these proportionate relationships of the
heads and faces of Negro and Cau-
casian children differed and further if
there were possible correlations between
some of these differences. These sug-
gestions were as follows: (1) correlate
the differences between the -lower and
upper anterior facial heights to the
differences between the palatosupra-
orbital (anterior cranial base angle)
and the palatomandibular angles; (2)
correlate the differences between the
positions of the palatal plane to the
foramen magnum to the differences be-
tween the upper and lower anterior
facial heights; (3) make composite
tracings of the Howard group and
superimpose and compare these trac-
ings directly with similar tracings of
Caucasian children made by Dr. Sas-
souni at the Philadelphia Growth Cen-
ter.

The differences between the palato-
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supraorbital and palatomandibular
angles were correlated with the dif-
ferences between the upper and lower
anterior facial heights and are pre-
sented in Figure 4. This correlation
diagram shows a very positive relation-
ship between these two factors. The
means of the differences were cal-
culated as well as the coefficient of
correlation. The mean of the differ-
ences between the two angles was 8.2°,
the mean of the differences between
the anterior facial heights was 9.9
millimeters. The coefficient of correla-
tion (r) was found to be 0.71.

The differences between the positions
of the palatal plane to the foramen
magnum are correlated with the dif-
ferences between the upper and lower
anterior facial heights in Figure 5.
This correlation diagram shows that
there is practically no correlation be-
tween these two factors. The means of
the differences were calculated as well
as the coefficient of correlation. The
mean of the differences of the positions
of the palatal plane to the foramen
magnum was 6.6 millimeters, the mean
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Fig. 4 Correlation diagram of the dif-
ferences between the upper and lower an-
terior facial heights (X - axis) and the
differences between the palatosupraorbital
and palatomandibular angles (Y - axis) in
eighty  American Negro children with nor-
mal occlusion.
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Fig. 5 Correlation diagram of the dif-

ferences between the upper and lower an-
terior facial heights (X - axis) and the
differences between the positions of the
palatal plane and the foramen magnum
(Y - axis) in eighty American Negro elil-
dren with normal ocelusion.

of the differences between the anterior
facial heights was 9.9 millimeters. The
coefficient of correlation (r) was found
to be 0.0017.

Observation of the two correlation
diagrams presented in Figures 4 and
5 shows that there is a positive cor-
relation between the differences in the
sizes of the palatosupraorbital and
palatomandibular angles and the dif-
ferences in the anterior facial heights,
but no correlation between the dif-
ferences in the distances of the palatal
plane from the foramen magnum and
the anterior facial heights. The palato-
mandibular angles have been found to
be large in the Howard group as have
the lower facial heights. It is felt that
these factors play an important part
in the particular configuration of this
racial group.

The eighty cephalometric x-rays of
the selected Howard group were
studied again. This time they were
separated into four groups as follows:
16 boys, 12 to 14 years of age; 16
girls, 12 to 14 years of age; 16 boys,
14 to 16 years of age; and 16 girls, 14
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to 16 years of age. The four groups
of x-rays were traced separately using
the method employed by Krogman in
craniometry and by Broadbent in roent-
genographic cephalometry. The skeletal
as well as the soft tissues were traced.
This was done in the following man-
ner: (1) We started with sixteen
tracings in each age and sex group
and superimposed them in pairs on the
cranial base plane. (2) This gave a first
average of eight tracings, which were
then superimposed in pairs. (3) This
gave a second average of four tracings
which were again superimposed. (4)
We now had a third average of two
tracings which were superimposed. (5)
This gave us a final average of one film
which was the cumulative or composite
tracing of the original sixteen. This
final tracing was representative of a
sex and age period and was accepted
as a standard.

These standard tracings for each sex
and age group were superimposed over
similar standards for Caucasian chil-
dren prepared by Sassouni at the Phil-
adelphia Growth Center and these
comparative tracings are presented in
Figures 6 and 7. The cranial base
plane was used as the plane of refer-
ence. The standards of the Caucasian
children are represented by the broken
lines, the standards of the Negro chil-
dren by the solid lines. Observation of
these tracings shows the over-all size
of the heads and faces of the Negro
children to be larger for each sex and
age group; the teeth are more protru-
sive with larger interincisal angles; the
lower facial heights are relatively
larger than the upper facial heights
as compared to Caucasian children;
the palatal planes of boys and girls
12 to 14 years of age were inclined
downward as well as that of the girls of
14 to 16 years of age; the mandibular
base planes are surprisingly similar;
the soft tissue profiles are similar in
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Fig. 6 Comparative standurd tracing of American Negro and Caucasian children, twelve
to fourteen yeurs of age with normal occlusion. The broken lines are the Caucasian standards.
The tracings are superimposed on a line tangent to the floor of the anterior cerebral fossa.

Fig. 7 Comparative standard traeings of American Negro aud Caucasian children, four-
teen to sixteen years of age with normal ocelusion. The broken lines are the Caucasian
standards. The tracings are superimposed on a line tangent to the floor of the anterior
cerebral fossa.
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the upper face but the areas of the lips
are more protusive for the Negro chil-
dren.

SUMMARY

A sample of eighty Negro children,
forty boys and forty girls, with normal
dental occlusion was selected as a
specific group for further study. The
methods used in the study of this select-
ed group were as follows: dental
models, hand x-rays, heights and
weights recorded on the Wetzel Grid,
and cephalometric x-rays. The hand
x-rays and Wetzel Grid were used to
show that this selected group consisted
of mnormal healthy children. The
cephalometric x-rays of the selected
Howard group were traced in the stan-
dard manner. The analyses of Downs
and Sassouni were used. Composite
tracings were also made according to
the methods of Broadbent and Krog-
man. These composite tracings were
made for the following four groups:
boys, 12 to 14 years of age; girls, 12 to
14 years of age; boys, 14 to 16 years of
age; and girls, 14 to 16 years of age.

Downs analysis data were compared
for four North American racial groups:
Caucasian, Negro, Japanese, and
Chinese. The facial plane angles were
similar for all groups except the
Chinese whose chins were more re-
truded. The angles of convexity were
similar for Negroes and Chinese with
the Japanese approaching the straight-
ness of the Caucasian in the maxillary
part of the face. The A-B planes were
similar for all the groups. The man-
dibular plane angles were smallest for
Caucasians and Japanese with Negroes
and Chinese being largest. The Y axis
angles were similar for Negroes and
Japanese with the largest angles being
found in the Chinese group. Caucasians
had the smallest Y axis angles. The
skeletal patterns of these four racial
groups show considerable similarity.
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The dental patterns of the four
racial groups were compared using a
Downs analysis. The occlusal plane
angles were similar for all the group
except the Chinese who had larger
angles, another indication of the re-
trusiveness of their chins. The inter-
incisal angles were similar for Negroes
and Chinese with the Japanese group
being larger and the Caucasian group
largest of all. The angle of the lower
incisor to the occlusal plane was
similar for Chinese and Japanese with
Negroes having the largest angles and
Caucasians the smallest. The angle of
the lower incisor to the mandibular
plane was similar for Negroes, Chinese
and Japanese with Caucasians having
smaller angles. The distance of the
upper incisor in millimeters from the
A-P plane was similar for Chinese and
Japanese; Negroes were farthest from
this plane with Caucasians being near-
est,

A Sassouni analysis was done on
each of the cephalometric tracings.
These tracings were analysed by com-
paring the criteria for a well-propor-
tioned face listed by Sassouni. The
four facial planes, supraorbital, palatal,
occlusal and mandibular, only met at a
common point in approximately 3%
of the children in the Howard group.
The anterior lower facial heights were
larger than the upper facial heights
in approximately 86% of the Howard
group. The posterior upper and lower
facial heights were very variable with
about as many of the Jlower posterior
facial heights being of equal or larger
size as there were that were smaller.
The corpus of the mandible was larger
than the anterior cranial base in ap-
proximately 92% of the Howard
group. The palatomandibular angles
were larger than the palatosupraorbital
angles in 85% of the Howard group.
The difference between the palato-
supraorbital and  palatomandibular



Vol. 30, No. 4

angles was found to be positively
correlated with the difference between
the upper and lower anterior facial
heights. The difference between the
position of the palatal plane to the
foramen magnum and the differences
between the anterior facial heights
were found not to be correlated.

The composite tracings of the How-
ard group made according to the
methods of Krogman and Broadbent
were compared with similar tracings
of Caucasian children, made by Sas-
souni at the Philadelphia Growth Cen-
ter. The Howard group differed as fol-
lows: the heads and faces were larger
for each age and sex; the teeth were
more protrusive; the lower facial
heights were relatively larger than the
upper facial heights and the lips were
more protrusive.

CONCLUSIONS :

1. There are definite and measur-
able differences in the configurations
or facial patterns of the heads and faces
of wvarious North American racial
groups, namely, Negro, Caucasian,
Chinese and Japanese.

2. This study has shown that the
mean over-all absolute size of the heads
and faces of North American Negro
children seemed to be larger than the
the heads and faces of North American
Caucasian children of the same age.

3. The degree and nature of the
prognathism attributed to the Negro is
a dental prognathism, ie., the chin
point as related to the facial plane is
similar to that of the orthognathic
face of the Caucasian.

4. The configuration or facial pat-
tern of the Negro seems to be one
wherein the lower facial height is
larger than the upper facial height;
the corpus of the mandible is larger
than the anterior cranial base; the
palatomandibular angle is larger than
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the palatosupraorbital angle and there
is a positive correlation between the
differences in the size of these angles
and the differences between the an-
terior facial heights; and the teeth
are anterior to the facial plane or Sas-
souni’s anterior arc.

3. The skeletal patterns (in profile)
of the Negro and Caucasian seem to be
similar.

6. The differences in the cranio-
faciodental complex between Negroes,
Caucasian and other racial groups have
been pointed out and analysis of these
differences seems to indicate that norms
and standards of one racial group can
not be used without modification for
another racial group.

7. This study has emphasized the
need for the presentation of new stan-
dards for Negroes, but it has also shown
in measurable fashion that the range
of normal variability within this group
is very great, as it has been shown to be
in other racial groups; because of this
we wish to strongly emphasize the con-
cept of the individual normal with
modification indicated by racial at-
tributes. The term Negro in North
America is a sociological one;'® we
have been discussing anatomical and
biological factors. Negro individuals
will be found whose heads and faces
are indistinguishable from members of
other racial groups. A measure of
judgment will be necessary in the
utilization of the standards presented
by this study.
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