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INTRODUCTION

The case to be presented is representative of a group of malocclusions
which, because of the facial involvement, poses a problem in diagnosis and
treatment. As indicated in the title, two terms were used for its classifica-
tion : ‘‘Bimaxillary Protrusion’’ and ““Unilateral Class II Molar Relation-
ship.”” The former vefers to 2 dente-facial relationship while the latter to
an occlusal relationship. The ANGLE terminology is used to describe the
malocelusion of the teeth. The term ‘‘Bimaxillary Protrusion’’ refers to
the dento-facial relationship present, which was the determining factor in
deciding the direction and extent of movement of the anterior teeth in the
horizontal plane in treatment.

METHOD OF APPRAISEMENT

The illustrations and graphs used for case analysis at the beginning
of treatment and for the appraisement of tooth movement at the end of
treatment, were obtained from oriented plaster casts, oriented facial pho-
tographs and oriented mandibular roentgenograms.

Oriented Plaster Casts.—The casts are oriented to the Frankfort plane
by means of the denti-phore,! an instrument adjusted on the face to the
two orbital and two preauricular points (Fig. 1, A and B). By transferring
these four points to graph paper and joining them, we obtain the Frank-
fort quadrilateral (Fig. 1, C). Some of the graphs to be shown are made
by projecting the teeth upon this Frankfort quadrilateral. All changes in
tooth position in an anteroposterior direction are measured from the base
of this quadrilateral or preauricular plane. All changes in a lateral diree-
tion are measured from the median plane which bisects the preauricular
plane. Two mandibular casts are made with their bases parallel to the base
of the maxillary cast. One of these mandibular casts is sectioned through
the middle of the left central incisor tooth along a line parallel to the
median plane. On this oriented sectioned mandibular cast the crown axis
of the incisor tooth is determined and prolonged until it cuts the base of
the cast (Fig. 1,D). The angle formed is the incisor-arial angle. Since
the base of this cast is parallel to the Frankfort plane, this angle is the

angle that the crown axis of the mandibular incisor makes with the Frank-
fort plane.

* Read before the meeting of the Edward H. Angle Society of Orthodontia March,
1047, Santa Barbara, California.
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Oriented Facial Photographs—Profile and front view photographs are
obtained with the head of the patient positioned in the cephalo-phore? and
oriented to the Frankfort, orbital and median planes (Fig: 1, E).

Oriented Mandibular Roentgenograms—The cephalo-phore is also used
to position the head while taking the mandibular roentgenogram.®* This
roentgenogram is taken with the patient biting on a modeling commpound
block in which is imbedded a portion of a wire previously superimposed
upon the incisor-axial line of the sectioned cast. The roentgen ray is di-
rected perpendicular to the median plane of the cephalo-phore. By éxtend-
ing the line of the wire on the roentgenogram, until it intersects the lower
border of the mandible, we get the crown axis of the incisor tooth (Kig. 1,
F). While the oriented mandibular roentgenogram is used mainly to obtain
certain important angular relationships, as deseribed elsewhere,® it also
serves to show the position of the roots of the mandibular incisors in rela-
tion to the labidl alveolar plate. It has been pointed out by Kaletzsky* that
the root axis of the lovrer incisors diverges from the erown axis in a lingual
direction, forming the crown-root angle (Fig. 1, F). He found that this
angle varies from 5° to 20°. We can conclude from the foregoing that the
roots of the ineisors are always covered with more bone labially than is
shown by the position of the erown axis in the roentgenogram.

HisTorRY OF THE PATIENT

This boy, whitk, 14 years of age, was of rather nervous temperament,
but otherwise in fairly good health when he came for treatment. His health
records revealed that the delivery was by instruments and that he was
bottle fed for two years. He had convulsions in infancy in addition to the
usual childhood diseases. The tonsils and adenoids were removed at the
age of 5 years. He sucked his thumb for several years but the habit was
broken long before the time of the orthodontic examination.

ORTHODONTIC EXAMINATION

The occlusion showed a Class I molar relationship on the right side
and a Class II molar relationship on the left side (Fig. 2, A). There was
slight crowding and a marked labial inclination of the mandibular inecisors
(Fig. 2, C). The tongue was normal in size. The teeth present were all
permanent including the second molars. Roentgenographic examination
showed that the roots were of normal size and that the third molars were
present (Fig. 4 A and B). There were no missing or supernumerary teeth.
There were no apparent factors in the case history which could be con-
sidered responsible for the malocclusion present.

CASE ANALYSIS

An inspection of the casts before treatment revealed that with the ex-
ception of the arch malrelationship on the left side, which classified it as
unilateral Class II, there were no criteria which would place this case
either in Div. I or Div. IT (Fig. 2, A). The degree of overbite and overjet
present was not such that could not be found in Class I, Class II, Div. I or
Class II, Div. II cases. As a matter of fact, aside from the unilateral Class
II relationship, the malocclusion was not so unusual as to justify a de-
cision to correet it. I was tempted to leave well enough alone, especially
since there was a doubt in my mind whether I should succeed in correcting
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the Class II arch relationship—the important undesirable trait in the
malocclusion. The correction of this condition would have required the
posterior movement of the left maxillary canine, first and second pre-
molars, first and second permanent molars against an unerupted third
molar—a most difficult, if not impossible feat. To have corrected the arch
malrelationship on the left side, by moving the mandibular teeth on this
side forward, was out of the question because this would have aggravated
a facial trait that was already sufficiently objectionable to justify an at-
tempt to modify it.

The facial photographs show the extreme prominence of the lips of
this patient (Fig. 3, A). Because of this extreme bulging of the lips, which
I assumed to be at least partially due to a protrusion of both dental arches,
I classified this case as a bimaxtllary protrusion with a unilateral Class 1I
arch relationship. This classification formed the basis for treatment. Pro-
ceeding upon the assumption that a reduction of the protrusion of the
maxillary and mandibular dental arches would in turn reduce the fuliness
around the mouth and thus improve the facial profile, I formulated my
objectives of treatment.

OBJECTIVES OF TREATMENT
In the order of their importance these objectives were:
(1) To obtain the achievable optimum in facial balance and harmony.
(2) To obtain the achievable optimum in oce usion and dental esthetics.

(3) To obtain the maximum probability for a stable result.
All this was to be accomplished with the least possible damage to the tis-
sues involved.

TooTH MoveEMENT DESIRED

In order to obtain the objectives outlined, the following tooth move-
ment was indicated :

(1) To retract the maxillary and mandibular teeth and change their
axial inclination in order to reduce the protrusion .of the dental arches.

(2) To correet the mesio-distal Class II relationship on the left side
by repositioning the dental units and at the same time maintain the teeth
on their respective bases in order not to aggravate the already present
facial disturbance.

(8) To correct the overbite and produce a correct occlusal relationship
between the maxillary and mandibular teeth.

OUuTLINE OF MEANS FOR OBTAINING THE TooTH MOVEMENT

It was a foregone conclusion that I could not attain this extensive tooth
movement without the removal of some teeth. The four first premolars were
therefore extracted.

Appliances and Mechanics Used—The appliances used were the edge-
wise arch and the mechanics followed were those developed by Charles H.
Tweed.’ ® Without going into a description of treatment, it would be well
to give the method used in finishing and retention of the corrected oc-
clusion.

Finishing—After the correction of the occlusion certain steps were
taken to close up the spaces between the teeth before the insertion of the

retaining appliances. The four maxillary incisor bands were removed and
maxillary right and left sectional arches were inserted. Class IT elastics
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were worn on the right and left sides with an- elastic across the labial
surfaces of the maxillary incisors. The labial elastic was attached to the
mesial ends of the right and left sectional arches (Fig. 5). At the next
visit, the right and left second premolar and first molar bands were re-
moved, the sectional arches reinserted and the elastics continued. At sub-
sequent visits the procedure described was repeated in the mandibular
arch. The final set-up in the mouth consisted of right and left maxillary
and mandibular sectional arches with canine to canine elastics on the
maxi‘lary and mandibular incisors and Class II elastics on both sides.
After wearing this assemblage for a few weeks, all appliances were removed
and lmpressions were taken for retaining appliances.

Retention—(a) Maxillary Arch.—A Hawley retainer with a labial wire
passed between the canines and lateral incisors and adapted to the labial

surfaces of the maxillary incisors. (b) Mandibular Arch.—No retaining
appliance on this arch.

ANaLysis oF TooTH MOVEMENT

1. From the Mediagn Plane—(a) Maxillary and mandibular arches:
The median line of the dental arches which were to the left of the median
plane of the head before treatment are slightly to the right of this plane
at the end of treatment (Fig. 2, C and D and Fig. 6, A and B).

2. From the Preauricular Plane—(a) Growth: Natural growth is
shown by the superimposed quadrilaterals taken before and after treat-
ment. There was a forward growth of over 3 millimeters (Fig. 6). (b)
Mazillary Arch: The anterior teeth were moved posteriorly about 8 milli-
meters. The posterior teeth moved forward on the right side about 4 milli-
meters and on the left side about 2 millimeters with a shift of the median
line of the teeth to the left (Fig. 6, A). (e¢) Mandibular Arch: The an-
terior teeth were moved posteriorly about 5 millimeters. The posterior
teeth moved forward on the right side about 4 millimeters and on the left
side about 6 millimeters (Fig. 6, B).

3. Mandibular Incisor-Axzial Angle—As shown in the sectioned casts
and graphs, this angle has been reduced from 113° before treatment to
109° after treatment. The lower incisors have been uprighted by 4° (Fig.
2, C and D).

REesuLTs oOF ORTHODONTIC TREATMENT
Results of Tooth Movement:

(1) The relative molar relationship on the right side remained un-
changed.

(2) The Class IT molar relationship on the left side was corrected by
a relative forward movement of 4 millimeters of the mandibular teeth.

(3) The overjet was reduced by a relative posterior movement of the
maxillary anterior teeth of 3 millimeters.

(4) The mandibular incisor roots are well within alveolar bone. The
crown axis shows that the root is in a safe lingual position to the labial
alveolar plate.

Records at the End of Treatment:

Fig. 2, B and D shows dental casts after treatment.

Fig. 2, C and D shows reduced incisor-axial angle.

Fig. 3, B shows facial photographs after treatment.

Fig. 4, C shows dental roentgenograms after treatment.
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Fig. 4, D shows lateral jaw roentgenograms after treatment.
Fig. 1, F shows oriented mandibular roentgenogram after treatment.

Fig. 7 shows dental photographs six months after the completion of
treatment.®

COMMENT

The case reported is representative of a class of malocclusions compli-
cated by a facial involvement which, depending upon its extent, prohibits
or limits the forward movement of the anterior teeth in treatment.

In these cases, disregard for these limitations of movement of the an-
terior teeth will invariably result in an objectionable fullness around the
mouth. When this fullness is present at the beginning of treatment, it may
be modified by the correction of the malocclusion. If, in the treatment of
the malocclusion, the anterior teeth are moved posteriorly, there will follow
a reduction of the fullness around the mouth. On the other hand, if the
anterior teeth are moved forward in treatment, the fullness around the
mouth will become aggravated.

When this eondition follows orthodontic treatment, it is invariably due
to a forward movement of the teeth in treatment. This forward movement
of the teeth may be the result either of crowded dental arches that have
been regulated, or the result of a Class II or Class III arch relationship
that has been corrected with little coneern for the dento-facial relationship

present—a relationship that prohibits the forward movement of the an-
terior teeth in treatment.

Because of the complex nature of the phenomenon involved, the con-
clusion that these conditions exist ecan be made only by inference from
clinical evidence obtained from the reduction or aggravation of the fuli-
ness around the mouth in treatment. It is from such treated cases that
the criteria which will enable us to recognize these dento-facial relation-
ships must be obtained.

The case reported was treated on the assumption that the unusual
fullness around the mouth was at least partially due to a protrusion of
the maxillary and mandibular dental arches. This dento-facial relation-
ship was classified as a ‘‘Bimaxillary Protrusion.”” The treatment based
upon this classification was planned to produce the changes in the irregu-
larities and occlusal relationships of the teeth without a forward move-
ment of the anterior teeth. Four first premolars were extracted in order
to make this treatment possible.

An appraisement of the results shows: (1) There is a marked im-
provement in facial balance and harmony. While natural growth and de-
velopment must not be excluded as a contributing factor for the marked
improvement in facial esthetics, it is reasonable to assume that the change
in position and axial inclination of the teeth in both dental arches was in
a measure responsible for the reduction of the fullness around the mouth.
(2) The occlusion is better than when it first presented itself. The Class II
malrelationship on the left side has been corrected and a correct occlusal
relationship between the maxillary and mandibular teeth was obtained.

The extraction facilitated a rearrangement of the dental units on this
side toward a correet interlocking of the cusps without forward displace-
ment of the anterior teeth. The alternative would have been a forward
displacement of the teeth in both archs which in turn would have in-
creased the objectionable bulging of the lips. An attempt at distal move-
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ment of the maxillary teeth on the left side for the correction of the
Class IT mesio-distal relationship, would surely have resulted in failure.

While it is obvious that much more information must be gathered be-
fore diagnostic eriteria can be established which would be applicable in
every case, such clinical evidence as now exists seems to justify the fol-
lowing conclusions :

1. A large number of cases of malocclusion of the teeth with marked
facial involvement have associated with them a dento-facial relationship
which either prohibits or limits the forward movement of the anterior
teeth in treatment.

2. Because of these limitations placed upon forward tooth movement,
the objectives sought in treatment cannot always be attained without the
removal of some teeth.

3. Disregard for these limitations will result in facial disharmony by
producing an objectionable fullness around the mouth or by aggravating
the one present.

4. The diagnosis of these cases is greatly facilitated, if they are classi-
fied as ‘‘Bimaxillary Protrusions’’ for the dento-facial relationship, while
retaining the ‘‘Angle Classification’’ for the irregularities and occlusal
relationships of the teeth.

Summary

The case reported was classified and treated as a ‘‘Bimaxillary Pro-
trusion’’ with a ‘‘Unilateral Class II Molar Relationship of the Dental
Arches’’. The assumption that the unusual fullness around the mouth
was at least partially due to a protrusion of the maxillary and mandi-
bular dental arches provided the dento-facial relationship upon which
this classification was based. The malrelationship of the dental arches was
diagnosed by means of Angle’s classification. The treatment, based upon
this classification, was planned to produce the following changes in the
dento-facial and dental arch relationship: (1) A reduction of the protru-
sion of the maxillary and mandibular arches. (2) A correction of the uni-
lateral mesio-distal Class II relationship. (3) Reduction of the overbite
and the attainment of a correct ocelusal relationship between the maxillary
and mandibular teeth.

Four first premolars were extracted in order to make this treatment
possible without moving the anterior teeth forward. An appraisement of
the results showed that the objectives sought in treatment were attained.

2 East 54th Street
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W --- Incisal Point
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LEGENDS
Figure 1

Fig. 1.~—Method of appraisement.—A, Face-bow of denti-phore adjusted on the
face. B, Photograph showing complete denti-phore with pointers touching the plat-
form. C, Frankfort quadrilateral drawn on millimeter graph paper. D, Sectioned
oriented mandibular dental cast showing steps in determining the incisor-axial angle.
E, Cephalo-phore in position for facial photograph. F, Oriented mandibular roent-
genogram; A-B, crown axis; O-D, root axis; AOQ, crown-root angle.
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Figure 2
Fig. 2.—A, Oriented dental casts before treatment. B, Oriented dental casts after
treatment. C, Occlusal view and sectioned mandibular east before treatment. D,
Occlusal view and sectioned mandibular cast after treatment.
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Figure 3

Fig. 3.—A, Oriented Facial photographs before treatment.
photographs after treatment.

April, 1949

B, Oriented Facial
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Figure 4 .
A, Dental roentgeno B, Lateral jaw roent- C, Dental roentgeno- D, Lateral jaw roent-
grams before treatment. genograms before treat-  grams after treatment. genograms after treat-
ment. ment. -
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Figure 5
(See text.)

Fig. 5.—Finishing assemblage.
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e eeceBEFORE TREATMENT
AFTER TREATMENT

MANDIBULAR

e+ oo BEFORE TREATMENT
AFTER TREATMENT

Figure 6
Fig. 6.—A and B, Maxillary and mandibular graphs representing projection of
teeth on the Frankfort plane with reference to the preauricular and median planes
before and after treatment. Dotted line, before treatment. Solid line, after treat-
ment.
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A, Right view.

B, Front view.

C, Left view.

Figure 7
Fig. 7.—Dental photographs six months after completion of treatment.
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