Recording the Frankfort-Mandibular-Plane Angle
Using Oriented Mandibular Radiogram
and Sectioned Oriented Cast
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INTRODUCTION

IN THE ANGLE ORTHODONTIST of January and April, 1943, 2 method was
given for measuring the changes in position and axial inclination of the
maxillary and the mandibular incisors before and after treatment.

The changes in a labio-lingual and a vertical direction were measured
from two reference planes perpendicular to each other, the Frankfort plane
and the pre-auricular plane.

While the Frankfort and pre-auricular planes on the sectioned cast and
graphs made from it, enable us to measure all the changes in the maxillary
incisors, there is an additional factor that must be considered when measur-
ing the changes in the mandibular incisors. This factor is the postural
relationship of the mandible to the rest of the cranium. The inclination
of the mandible as related to the cranium, affects the steepness of the
occlusal plane and the procumbency of the lower incisors as measured
from the Frankfort plane. Therefore, in accounting for the changes in the
axial inclination of the mandibular incisors, it becomes necessary to know to
what extent the position of the mandible itself is respousible for the change.

To measure the relationship between the mandible and the rest of the
head we can use one of two angles: (1) The Frankfort-mandibular-plane
angle, that is the angle formed by the lower border of the mandible and the
Frankfort plane when the maxillary and the mandibular teeth are in
occlusal contact, or (2) The peauricular-mandibular-plane angle, that is
the angle formed by the lower border of the mandible and the preauricular
plane when the maxillary and the mandibular teeth are in occlusal contact.
Being that I use the Frankfort plane to measure the axial inclination of the
incisors, I prefer the Frankfort-mandibular plane angle. The method of re-
cording and measuring this angle will now be described.

METHOD

In a general way the method consists of taking oriented sagittal radio-
grams of the mandible in order to obtain the mandibular plane and then
transferring this plane to the graph obtained from the sectioned oriented
cast.

After the preparation of the sectioned oriented cast with its incisor-
axial-angle (Fig. 1,A), a metal wire about oz2; gauge is placed to coincide
with the incisor-axial-line on the sectioned cast and extending about an inch
above the biting surfaces of the tecth (Fig. 1,B). A modeling compound
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Fig. 1.—Steps in the preparation of the wire for radiographic technique.
A. Incisor-axial-line on sectioned cast. B. Wire super-imposed on incisor-axial-line.
C. Wire overlying incisor-axial-line on cast and attached to compound impression,
D. Section of wire imbedded in impression ready for insertion in the mouth.

impression is taken in the mouth on the left side corresponding to the
sectioned oriented cast. This impression extends from the first molar
posteriorly to the left lateral incisor anteriorly. Enough compound is added
to the occlusal surface to separate the jaws for at least an inch. After chilling
the impression and trimming away undercuts, it is transferred and seated
on the sectioned oriented cast. With the impression thus seated on the cast,
the wire is held in proper position on the incisor-axial-line and the portion
of the wire extending beyond the teeth occlusally is attached by means of
stickey wax to the mesial side of the compound of the impression (Fig. 1,C).
Care must. be taken that the wire is not moved out of position in this process.
After chilling, the impression and wire are removed from the sectioned
cast and the wire is cut above the incisal edge of the mandibular left central
incisor tooth thus leaving a segment of the wire imbedded in the impression
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Fig. 2.—A. Radiogram of mandible showing incisal wire and mandibular

line. B. Tracing of mandibular radiogram.
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Fig. 3.—A. Incisor line extended from wire to intersect mandibular line on the
radiogram forming the incisor-mandibular plane angle. B. Tracing of radiogram.
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Fig. 4.—Steps in making graph from sectioned cast. A. Sectioned cast showing
(1) the incisor-axial angle, (2) the Frankfort-mandibular plane angle and (3) the
incisor-mandibular plane angle. (M) Mandibular plane. B. Graph made from sec-
tioned cast showing the three angles and the various planes.

(Fig. 1,D). The patient is placed in the head-positioner for the sagittal
radiogram. The compound impression with the wire is now reseated in the
mouth and the radiogram is taken.* When the radiogram is developed it
will have on it the picture of the wire representing the incisor-axial-line
(Fig. 2,A). (Note: As we are interested in getting a true sagittal radiogram
ot the mandible only, it does not matter that the teeth are not in occlusion.)
The mandibular line is drawn on the radiogram (Fig. 2,A) and by extending
the line of the wire until it intersects this line we obtain the incisor-mandibu-
lar plane angle (Fig. 3). (Margolis).} By means of a protractor this angle is
transferred to the graph obtained from the sectioned oriented cast by super-
imposing the incisor-axial-lines and the vertexes.

* Grateful acknowledgment is here made to Dr. Edward Klein for his help and sug-
gestions in the radiographic technique.

T Margolis defines the incisor-mandibular plane angle as “the angle formed by the
long axis of the mandibular central incisor and the mandibular plane.”
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The complete graph is shown in Fig. A
4,B. On this graph we have four angles:
the incisor-axial angle, the incisor-man-
dibular-plane angle, the Frankfort-
mandibular-plane angle and the pre- Incisal Point‘
auricular-mandibular-plane angle. ‘
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DiscussioN

The sectioned oriented cast makes
possible the recording of the various
changes produced in the position and
axial inclination of the maxillary and
mandibular incisors. Labio-lingual and
vertical changes in the position of the
incisors are measured from th - - . X
auricular and I?rzsmkfcort glanets.eFlPorrf;l of the lowe‘r incisor. A. Crown axis.

. N B. Root axis. The divergence of the
the preauricular plane the following | . is towards the lingual.
changes are measurcd: (1) Tipping of
the crowns of the incisors labially or lingually with the roots relatively
unchanged. (2) Tipping of the incisor roots labially or lingually with the
crowns relatively unchanged. (3) Tipping of the crowns in one direction
and the roots in an opposite direction. (4) Bodily movement of the teeth
labially or lingually.

Changes in the' axial inclination of the maxillary and mandibular
incisors are measured by means of the maxillary and mandibular incisor-
axial-angles. Since changes in the mandibular-incisor-axial angle may be due
to (1) a change in relationship between the incisors and the lower border of
the mandible, (2) a change in the relationship of the lower border of the
mandible to the Franklort plane or (3) both, two additional angles must
be measured. These are the incisor-mandibular plane angle and the Frank-
fort-mandibular-plane angle. The employment of these angles and angular
relations enables us to locate the site of the change.

The radiographic technique employed here has the following advan-
tages: (1) The wire identifies the incisor tooth whose axial angle we wish
to record. (2) It shows the relationship of the particular root to the surround-
ing bone. The divergence of the root from the wire is into the bone rather
than away from it (Fig. 5). Normally, the incisor root diverges from the
crown in a lingual direction, forming the crown root angle. (3) The opera-
tion can be repeated with each incisor tooth and the average axial angle
obtained. This is especially important where the incisors are irregular and
the angulation of one tooth does not give a true indication of the condition.

Fig. 5—The crown-root angle

SUMMARY

In this presentation a method has been described for the recording of
the Frankfort-mandibular-plane angle. This angle together with the incisor-
axial angle and the incisor-mandibular plane angle as shown on the graph
of the sectioned cast make possible the recording of changes in axial inclina-
tion of the incisor teeth. The radiographic technique described in the text
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identifies the tooth whose axial position we wish to record and also shows
the relationship of the root of the tooth to the surrounding bone. The
present article together with the one published in THE ANGLE ORTHODONTIST
of January and April, 1943, give a complete method for the recording of
tooth movement produced by orthodontic treatment or through growth and
development.

Among the various factors responsible for facial typal form, the
postural inclination of the mandible as related to the cranium and the
procumbency of the incisors seem to play an important part. The accumula-
tion of data obtained with the oriented sectioned cast and graphs should
enable us to discover (1) the relative contribution of these factors to the
typal pattern of the face and (2) the influence of orthodontic treatment
upon these factors. The work also points the way to further investigation
into the values of these factors in the diagnosis and classification of oral
deformities.
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