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Introduction

Our orthodontic heritage is rich in in-
dividuals, techniques, research and respon-
sibllity. There has also been no shortage of
professionals and dental supply houses pro-
posing new treatment modalities nor those
willing to try them. With any new treatment
approach or modification, responsibility dic-
tates that basic clinical research be con-
ducted to justify continued use and interest.

Dr. Angle introduced the edgewise tech-
nique and presented numerous cases that
supported the efficacy of his appliance. This
appliance afforded orthodontics Iits Initial
step In its quest for excellence. His primary
concem In the development of the appliance
was to offer a method of maintaining a full
complement of teeth that were properly
aligned, He strongly felt that if even one
tooth were missing, the resulting dentition
could not function properly.

In the late thirties and early forties, Dr.
Tweed identified his orthodontic treatment
objectives and provided modifications in the
edgewise appliance and its use. His treat
ment objectives demanded that esthetics,
function, health of tissues, and limits of the

* denture be assessed before concluding suc-
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cess or failure of orthodoatic treatment. His
research provided the profession a method
of treatment planning based on the
diagnostic facial triangle. The use of the
tiangle gave us an esthetic guideline
(FMIA), and defined the anterior limit of the
denture (IMPA). The benefits, to the profes-
sion and the public, were improvernents in
facial esthetics and better stability of the
treated case. The Tweed technique became
accepted; excellence was redefined.

As the Tweed technique grew in accep-
tance, it became apparent that for it to sur-
vive, it had to address problems of consisten-
cy of treatment and duplication of results.

Dr. Levern Merrifield began working
closely with Dy, Tweed in the 19507%. Several
years ago, Dr. Menifield represented a
modification to Tweeds basic edgewise
technique and labeled 1t the directional force
technique. He and his colleagues studied the
effects of all orthodontic force systems and
their effect on the dento-facial complex,
Directional forces were defined:; A group of
force systems utilizing directional control to
precisely position the teeth in both arches
so they are in optimum harmony with their
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environment. The widespread use of this
technique within the Charles H. Tweed In-
ternational Foundation began to
demonstrate shorter treatment times and
more importantly, treatment reproducibility
by those orthodontists using it.

As the consistency of treatment
continued research allowed Dr. Menifield to
present sound clinical data which provided
an assessment of facial esthetics, (Z-angle),
and a definition of the posterior limit of the
denture. Once again, the Tweed philosophy
and orthodontics had been raised to new
levels of excellence.

Control of the dentition and consistency
of treatment have always been concerns of
the consclentious orthodontist. Predictabili-
ty had been suggested but never formally
tested until the late 1970, Dr. Memifield's
performance testing of patients at various
stages in treatment revealed shocking data
and lead the way for many of the changes
and improvements in the technique as it is
used today.

He found that better control resulted with
Initial use of edgewise archwires, that active
torque should be accurately measured prior
to placing archwires, and that treatment
could be strategically staged to maximize
leveling, cuspid retraction, Incisor retraction,
torque control, Class Il correction and finakz-
ing mechanics. Treatment was becoming
controlled and consistent; results were more
predictable.

Excellence, or the pursult of it, has been

orthodontic

information must be accepted if he is to con-
tinue to provide the best for his patients, Ex-

cellence seems to be relative to the tech-

nique one uses. Each of the techniques pur-
poris to be the best and, therefore, the
dilemma. What is best?
Excellence, by definition,
outstanding—it does not mean
It is doubtful that there will ever be the
perfect orthodontic technique. It is hopeful
that efforts in striving for excellence will per-
mit the evolvement of a technique that
works in harmony with normal skeletal-
dental development, and not against it: one
that takes advantage of growth rather than

means
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adversely affects it.

Purpose

This study began one and one-half years
ago when Dr. Merrifield and | were discuss-
Ing treatment and its effect on growth. For
the last year, we have collected data, traced
headfilms, discussed statistics, and
cooperatively written this paper. We wanted
to determine if there is any clinically dif-
ferences between dental and craniofactal
skeletal relationships during treatment in
samples of patients with good results and
patients with poor results when treated with
Tweed directional force mechanics,

such cases, and has continuously sought to
improve the technique so that today there
is a controlled, consistent and predictable
biomechanical treatment system.

It should follow then, that all Tweed
treated cases finish with stable dentures, im-



14 years, However, a few of the cases
selected were 13 and 15 years of age. The
before and after cephalometric films of 40
well treated cases, 26 females and 14 males,
closely matched the control with respect to
age. All cases satisfied the requirements of
Tweed’s four treatment objectives. The
before and after cephalometric films of 16
cases, 9 females and 7 males, demonstrating
unsuccessful freatment were obtained from
the same clinicians. These cases did not
satisfy Tweed's treatment objectives,

The before and after cephalograms In
each of the three samples were traced; the
following skeletal and dental values were
recorded:

Skeletal Values

Nine familiar values are FMA, FMIA, IM-
PA, SNA, SNB, ANB, palatal plane, occlusal
plane, and Z-angle. The three unfamiliar
values are posterior face height (PFH),
anterior face height (AFH), and mandibular
response (MR),

Figure 1.

Maxillary Dental Variables

~

Figure 2. Mandibular Dental Varisbies
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Posterior face height Is a linear measure-
ment from articulare, along a line tangent
to the posterior border of the mandible, to
the Inteysection of the mandibular plane.

Anterlor face height is a linear measure-
ment from palatal plane to menton,
measured perpendicular to palatal plane.

Mandibular response is a measurement of
mandibular change, in millimeters, due to
growth and treatment. It is defined in part
11 of this paper.

Dental Values

The change in the horizontal position of
the maxillary first molar was determined by
dropping a line from the most posterior and
superior point on the pterygomaxillary
fissure to Frankfort and perpen-
dicular to Frankfort horizontal (Figure 1). A
linear measurement in millimeters, was
made from the pterygoid perpendicular to
the mesial contact point of the maxillary first
molar,

The vertical movement of the maxillary
first molar was determined by measuring the
distance from the tip of the mesiobuccal cusp
of the maxillary first molar to the palatal
plane,

The vertical movement of the maxillary
central incisor was determined by measur-
ing the distance from the tip of the central
incisor to the palatal plane.

The vertical movement of the mandibular
first molar was determined by a lnear
measurement from the tip of the mesiobuc-
cal cusp of the mandibular first molar
perpendicular to the mandibular plane
(Figure

2).

The change In horizontal position of the
mandibular first molar was determined by
measuring the distance from the mesial of
the first molar along the occlusal plane to
the point of intersection of a perpendicular
drawn from X point on the lingual
symphysis,

The vertical change in the mandibular
central Incisor was determined by measur-
Ing the distance from the tip of the Incisor
to the mandibular plane.

Statistical Method
The statistical model chosen for compar-
ing the data was the analysis of variance, ie.,

the student *T" test. Means and standard
deviations were generated for each sample.
Means of the differences were also found for
each sample, and differences of the means
provided a comparision between samples,

Tables 1, 2, and 3 show the means and
standard deviations of all three sample
groups. Of primary interest are some of the
skeletal changes:

FMA:
Closes 1.42° in the control,
Closes 47° In the successful sample.
Opens 2.96° In the unsuccessful sample.

FMIA:
Increases 1.12° in the control,
Increases 8.78° in the successful sample.
Decreases .90° In the unsuccessful sample.

IMPA:
Stays the same in the control.
Uprights 8.81° in the successful sample.
Uprights 2.09° in the unsuccessful sample.

ANB:
Remains same in the control.
Reduces 2.86° In the successful sample,
Reduces 1.62° in the unsuccessful sample.

Palatal Plane;
Contro! - Counterclockwise .19°
Successful - Clockwise .45°
Unsuccessful - Clockwise 1.31°

Occlusal Plane;
Control - Counterclockwise ,93°
Successful - Clockwise .16°
Unsuccessful - Clockwise 3.12°

Z-Angle:
Control - Increases 2.22°
Successful - Increases 10.51°
Unsuccessful - Increases 3.86°

Tables 4, 5, and 6 delineate the means of
the differences for each sample and provid-
ed their level of significance.

In the non-treated sample, the change In
before and after measurements of IMPA,
ANB, and palatal plane were not statistical-
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Means and Standard Deviations

Total Sample
Control (44)

BEFORE SD. AFTER S.D. | CHANGE S.D.
FMA 270 508 255  +540 -142 1128
FMIA 58.38 4727 595  +8.08 112 262
IMPA 9490 +6.04 9483 1682 -0.08 4252
SNA 8042 355 81.09 357 067 4092
SNB 76.60 +3.35 77.35 4345 075 102
ANB 379 £185 367 +1.83 -0.12  +0.99
Pal. Pi. 042 299 022 +3.08 -0.19 +165
Ocel. PI 961  +3.27 868  +3.30 -093 1.9
Zangle| 67.88 47.47 7011 £7.02 2.22 4472
PFH 4665 4455 50.70  +4.51 405 43.09
AFH 6487 +4.72 6790 4564 3.03 £152
616 3224 228 3391 4263 166  £0.96
i 4201 +2.80 4352 +3.37 1.51 102
6] 6 2183 1204 2379 4235 195 101
1)1 2908 284 3007 3.8 099 084
H6|6|] 2673 338 2959 +3.67 285 4162
H86| 1077 276 977 1282 -1.00 161
MR 271 +1.92

Table 1. Control - Means and Standard Deviations
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Means and Standard Deviations

Total Sample
Good Results (40)

BEFORE S.D. AFTER S.D. | CHANGE S.D.
FMA 2817  :4.77 277 1457 -047  £207
FMIA 5473  +6.96 6352  +4.15 878 4661
IMPA 9756 4591 8875 +4.13 -881 +6.23
SNA 8235 £2.96 80.13 +3.59 -221 1263
SNB 76.67  +2.72 7735 +3.14 067 +165
ANB 565 +1.80 278  +1.68 -286 237
Pal. PI, 178  +4.06 223 4394 045 £3.72
Occl. PI| 1216 +3.49 1232 43.56 0.16 4298
Zangle| 6068 17.29 7120 :4.12 1051 509
PFH 4301 £5.10 4788  14.68 487 1279
AFH 6431  +4.23 67.57 +4.17 326 +2.28
616 3221 272 35.13 3.8 292 3191
i1 4178 4349 4164  £290 -0.14 +253
6] 6 2247  +1.95 2366 +1.97 119 +2.09
11 3082 4288 2949 1268 -1.33 253
H6l6|] 2532 1315 2777 4313 245 1246
H 66 806 £222 6.02 +207 -203 £195
M.R 387 $240

Table 2. Successful - Means and Standard Deviations
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Means and Standard Deviations

Total Sample
Poor Results (16)

BEFORE S.D. AFTER SD. | CHANGE S.D.

FMA 31.87 +454 3484 1682 29  +3.10
FMIA 58.56  +6.33 57.65 47.24 -090 +6.91
IMPA 89.62 £7.36 8753 +4.83 -209 4568
SNA 81.78  +4.52 7834 £3.26 -343 1221
SNB 76.06  +4.32 7443  $3.31 -162 4224
ANB 553  +161 390 £1.09 -162 +1.81
Pal. P 134 1375 265 +4.66 131 +4.40
Occ. PI| 1325 4288 16.37  +4.43 312  13.30
Zangle| 6091 1941 6478  +6.71 386 587
PFH 4259  +4.27 46.13  +5.24 353  14.21
AFH 63.61 1441 7096 4544 7.35  44.68
86 3108 4220 3581 £2.34 477 1202
1 4041  $3.37 4326 £3.57 285 +4.33
616 2180 +2.39 2425 £2.60 245 1211
11 3031  +244 3112 1298 0.80 $245
H6l6] 2421 137 2450 +4.34 028 1294
HB6 803  +£3.00 571 4235 -2.31 1258

MR 237 1241

Table 3. Unsuccessiul - Means and Standard Deviations
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Means of the Differences

Control

MEANS S.D. P (N=44) RESPONSE
FMA -142 128 .00 Close
FMIA 112 1262 00 Increase
IMPA -0.08 4252 83 NS
SNA 067 +0.92 00 Increase
SNB 075  £1.02 00 Increase
ANB -012  +0.99 40 NS
Pal. PL.| -0.19 £1.65 44 NS
Occl PIf -093 +1.96 00 W,
Z-angle 222 1472 00 Increase
PFH 4.05 +£3.09 .00 Increase
AFH 303 152 00 Increase
§T% 166 +0.96 00 |
i 151  £1.02 .00 f
616 195 1101 .00 {
11 099 1084 .00 f
H6l6 285 1162 .00 o
HEl6| -100 1161 .00 i
MR. 2.71 —

Table 4. Conud-hbmddnm.
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Means of the Differences

Successful

MEANS S.D. P (N=40) RESPONSE
FMA -047  £207 .15 NS
FMIA 878 +6.16 .00 Increase
IMPA -881 4623 .00 Upright
SNA -221 +263 .00 Decrease
SNB 0.67 +£1.65 0 Increase
ANB -2.83 237 .00 Decrease
Pal. PL. 045 +3.72 45 NS
Ocel. PI 0.16 +298 73 NS
Z-angle 10.51 +5.09 .00 Increase
PFH 4.87 +£2.79 00 Increase
AFH 3.26 +2.28 00 Increase
676 292 191 .00 f
i -0.14 253 71 NS
6|6 119 +2.09 .00 *
111 | -1338 s28 00 {
H 6|6 245  +246 .00 —
HB6[6| =-203 419 .00 S
MR. 3.87 i

Table 5. Successtul - Means of the Differences
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Means of the Differences

Unsuccessful

MEANS S.D. P (N=16) RESPONSE
FMA 296 +3.10 .00 Opens
FMIA -090 691 60 NS
IMPA -209 +5.68 16 NS
SNA -343 1221 .00 Decrease
SNB -162 224 01 Decrease
ANB -162 1181 00 Decrease
Pal. PL. 131 £4.40 25 NS
Occl. PI 312 £330 .00 Y
Z-angle 386 587 01 Increase
PFH 353 1421 .00 Increase
AFH 735 £3.25 .00 Increase

676 477  £2.02 .00

i 285 1433 01 |
6|6 245 3211 00 ‘
11 080 +245 20 NS
H 6.6 028 +2.94 70 NS
HE[6| -231 4258 .00 =
MR. 2.37 —

Table 6. Unsuccessful - Means of the Differences




Means of the Differences

Successful

MEANS SD. P (N=40) RESPONSE
FMA -0.47 4207 .15 NS
FMIA 878  16.16 .00 Increase
IMPA -881 623 .00 Upright
SNA -221 £263 .00 Decrease
SNB 067 4165 01 Increase
ANB -283 4237 .00 Decrease
Pal. PI. 045 +3.72 45 NS
Occl. PI| 016 +298 73 NS
Zangle| 1051 1509 .00 Increase
PFH 4.87 +2.79 .00 Increase
AFH 326 +228 .00 Increase
676 292 £191 00 f
i -0.14 +253 71 NS
616 119 +2.09 00 *
11 | -138 2288 00 \
H6l6 245 +246 .00 e
H&[6| -203 1195 00 —
MR. 3.87 —

Table 5. Successful - Means of the Differences
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ly significant. All other skeletal and dental
changes were statistically significant after the
growth period.

In the successfully treated sample the
FMA, palatal plane, occlusal plane and
height of the mandibular incisor all remained
the same. All other variables changed in a
direction complimentary to growth with the
exception of SNA and maxillary incisor pos-
ition. These changed in a direction opposite
of growth but favorable to treatment goals.

In the unsuccessful treatment group there
was no significant change In the FMIA, IM-
PA, palatal plane, height of the upper incisor
and mesial movement of the
molar. It is of interest that three variables,
FMA, SNB, and occlusal plane, significantly
changed, but in directions opposite 1o nor-
mal growth and opposite to treatment goals.

Tables 7, 8, and 9 provided the differences
of the means between the samples:

Control versus successful comparison
1, There was no significant difference
between the means of the control and
successful samples in the SNB, palatal
plane, PFH, AFH and mesial move-
ment of maxillary molars.
2, Significant changes:
a) FMA - the control closed more
than in the successfuls.
b) FMIA, IMPA, SNA, ANB and the
Z-angle all changed in favorable
directions relative to treatment

goals,

¢) Occlusal plane. Counterclockwise
change was noted in the control.
There was no change In the suc-
cessful sample.

Control versus unsuccessful comparison
1. No significant difference was seen be-
tween the control and unsuccessful
samples with respect to FMIA, IMPA,
Z-angle, PFH, maxillary molar vertical

change, maxillary incisor vertical
change and mandibular response.
" 2. The FMA, SNB, palatal plane, oc-
clusal plane, AFH, mandibular molar
and mandibular Incisor all changed in
direction or magnitude opposite of the
desired treatment response.

Successful versus unsuccessful comparison

1. No significant difference was found
between the samples with respect to
SNA, ANB, palatal plane, PFH, and
mesial movement of mandibular
molars.

2. FMA, FMIA, IMPA, SNB, occlusal
plane, Z-angle, AFH and all dental
values except horizontal mandibular
molar changes were significantly dif-
ferent between the samples with
respect to direction and/or magnitude.

Results

Directional force systems were designed
by Dr. Merrifield with the expectation that
the direction of treatment response would
be in close harmony with normal growth
response. Deviation from normal response,
should be favorable to treatment goals. The
uniqueness of the data collected shows
changes in each variable during normal
growth of the Class Il and Class | bimaxillary
protrusion malocclusions, Those changes
are compared to the treatment response in
samples exhibiting successful and unsuc-
cessful results.

The discussion in part 1 of this study will
concentrate primarily on the effects of den-
tal changes.

Effects of the Maxillary and Mandibular
Molar Responses (Figure 3).

Vertical Response: In the control sample
the maxillary molars erupted 1.9 milimeters
on average. The mandibular molar average
eruption was 1.6 millimeters. The combin-
ed vertical increase of the molars in this con-
trol group was 3.5 millimeters. In the suc-

treated sample the vertical increase
of the maxillary molars was 1.19 milimeters
and the mandibular molar was 2.9
millimeters for a combined vertical increase
of 4.1 milimeters. In the unsuccessfully
treated sample the maxillary molar Increase
averaged 2,45 millimeters while the man-
dibular molar increase was 4.77 millimeters.
The combined vertical increase was 7.2
milimeters.

The vertical changes in the molar area
paralled the FMA and SNB responses in the
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Differences of the Means
Control - Successful

P (N=84) RESPONSE
FMA 01 Control — Closes more
FMIA 00 Success — Increases
IMPA .00 Success — Uprights
SNA 00 Success — Reduces
SNB 81 NS
ANB .00 Success — ——-—
Pal. PI. .30 NS
Ocel. P, 04 Opposite Directions
Z-angle .00 Success — Improves
PFH .20 NS
AFH .58 NS
676 .00 Success '
T 00 Control |
6]6 03 Control *
1 0 S 1)
H6|6 .37 NS
H &6 01 Success ——am
MR 01 Success ———am

Table 7. Control - Differences of the Means
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Differences of the Means
Control - Unsuccessful

P (N=60) RESPONSE

FMA .00 Unsuccessful Opens
FMIA 10 NS

IMPA 06 NS

SNA .00 Unsuccessful — Reduces
SNB .00 Unsuccessful
ANB .00 Unsuccessful ~ —=——
Pal. PL. 05 Unsuccesstul 7y
Occl. Pl .00 Unsuccessful m
Zangle 27 s}
PFH 60 ns
AFH .00 Unsuccessful — Increases
676 00 Unsuccesstul

i 05 Unsuccessful

616 22 NS

11 65 NS

H6|6 .00 Control ———

H 66 02 Unsuccessful ~——
MR 57 NS

Table 8. Successful - Differences of the Means




Differences of the Means
Successful - Unsuccessful

P (N=56) RESPONSE
FMA 00 Unsuccessful Opens
FMIA .00 Success — Increases
IMPA .00 Success — Uprights
SNA 10 NS
SNB .00 Unsuccessful ——e—v
ANB 06 NS
Pal. PL. 46 NS
Occl. PI .00 Opposite Directions
Z-angle .00 Success — Improves
PFH 17 NS
AFH .00 Unsuccessful — Increases
676 00 Unsuccesstul |}
i 00 Unsuccessiul
616 .04 Unsuccessful *
11 00 Success |
H6|6 .00 Success —m
H &6 66 NS
MR 04 Success — Forward

Table 9. Unsuccessful - Differences of the Means
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Figure 3, Efflects of Maxillary and Mandibuler Molar Response

three samples. The FMA in the untreated
sample significantly closed 1.4° with a 3.5
millimeters vertical molar increase. The SNB
significantly increased. Therefore, the nor-
mal untreated growth response of the man-
dible is to clase vertically and advance for-
ward. The FMA in the successful sample
statistically remained the same by exhibiting
a 47° closure with a 4.1° millimeters total
molar increase. The SNB came forward to
a statistically significant degree.

It is Important to point out that directional
force mechanics significantly inhibit normal
vertical development of the maxillary molars
in successful treatment. The FMA remained
the same or changed in directions consistent
with normal growth.

The FMA in the unsuccessful sample
significantly opened 2.96° and B point
dropped back 1.6° when a 7.2 millimeter
total molar increase occurred. By compar-
ing these figures to the non-treated sample,
there is a 3.7 millimeters greater vertical in-
. crease than that of normal growth resulting
in a 4.36° FMA differential response. In
these unsuccessful cases, the vertical
response of the molars resulted in an FMA
change that was not in harmony with nor-
mal growth direction.

It should be pointed out that in the two
treatment samples, vertical response was af-
fected by leveling the curve of Spee and
mesial relocation of the molars due to ex-
tractions. The growth sample maintains its
curve of Spee, since leveling is not a factor.

Horizontal response: In the untreated
sample, the maxillary molar moves mesial-
ly 2.8 millimeters while the mandibular
molar moved mesially 1 millimeter. One
would expect minimal mesial mandibular
molar movement since there were no extrac-
tions in this sample. These dental
measurements would suggest a worsening
of the Class Il molar relationship. Since the
dental relationships remained the same,
compensatory growth factors acted to main-
tain original relationships.

In the successful sample, the maxillary
molar moved mesially 2.45 millimeters and
the mandibular molar moved mesially 2
millimeters. Horizontal maxillary molar
change was similar in magnitude and direc-
tion to the untreated sample. However,
mandibular molar mesial response was
greater than the untreated normals primari-
ly due to the extraction of teeth. For these



cases to finish with & Class | molar relation,
a mesial mandibular resonse to treatment
was essential since the Class | had not been
achieved solely through differential molar
movement.

In the unsuccessful sample, the maxillary
molar moved mesially .28 millimeters which
was not significantly different from its original
position. The mesial movement of the man-
dibular molars was 2.3 millimeters —
significantly more than the normals and
about the same as the successful groups.
This mandibular mesial movement was
allowed due to extractions, and due 1o minor
incisor repositioning as seen in the minimal
IMPA change. The increased vertical molar
changes found in this sample reversed the
normal forward growth response of the
mandible and forced the Class | corrections
to be achieved soley through dental
movements,

The vertical and horizontal responses of
the maxillary and mandibular molars can be

summarized as follows:

1. Untreated Sample. Maxillary molars
relocate in a downward and forward
direction and mandibular molars
relocate upward and forward. The
FMA closed, and B point came
forward

2. Successful Sample. Maxillary molars
demonstrated less downward and
comparable forward movement when
compared to the untreated normals.
The FMA remained the same, and B
point came forward.

significantly
downward and minimally forward
when compared to the untreated
normals, The FMA opened, while B
point moved backward,

Effects of the Mandibular Incisor Vertical and
Horizontal Response (Figure 4)

A A A
CONTROL SUCCESSFUL UNSUCCESSFUL
“‘—”0 “0 \
10 O
-Od‘o
Figure 4. Effects of Maxiliary and. Mandibular Incisor Response.



Untreated Sample. The mandibular in-
cisor significantly erupted 1.51 millimeters.
The horizontal change was nonexistent as
demonstrated by no change in the IMPA.
Minimal FMIA changes were a result of
closure of the FMA.

Successful Sample. The vertical change
in mandibular incisor position was insignifi-
cant. However the horizontal change of the
mandibular Incisor was very significant as
demonstrated by the -8.8° change in the
IMPA. The lingual uprighting of the man-
dibular incisors produced a significant
positive response in the FMIA that allowed
a favorable facial change to occur.

Unsuccessful Sample. The vertical change
in the mandibular Incisor was 2.85
milllmeters, 1.31 milimeters more than
observed during normal growth. Excessive
vertical response of the mandibular incisor
is necessary to compensate for the signifi-
cant increase In AFH which occurred in un-
successful treatment. There was minimal
lingual horizontal change of the mandibular
incisor as demonstrated by the IMPA change

of =2.09° This small lingual movement of
the mandibular Incisor together with the
opening of the FMA prevented changes in
the FMIA; only one degree in this group.
The resultant effect produces little change
in the Zangle and, therefore, no facial
change occurs.

Effects of the Maxillary Incisor Vertical and
Horizontal Response

Untreated Sample. The maxillary incisor
erupted .99 millimeters downward and for-
ward in the untreated sample. There was no
significant change in the palatal plane. The
occlusal plane significantly changed in a
counterclockwise direction (Figure 5),

Successful Sample. The maxillary incisor
was intruded 1.33 millimeters while being
retracted. There is a corresponding SNA
decrease of 2.2° The palatal and occlusal
planes remained the same. For the maxillary
incisor to relocate in a direction opposite to
normal growth, a number of variables had
to be maintained or Improved to enhance

SUPERIMPOSITION - CONTROL \
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Untreated Sample. The mandibular in-
cisor significantly erupted 1.51 millimeters.
The horizontal change was nonexistent as
demonstrated by no change in the IMPA,
Minimal FMIA changes were a result of
closure of the FMA.

Successful Sample, The vertical change
in mandibular incisor position was insignifi-
cant. However the horizontal change of the
mandibular incisor was very significant as
demonstrated by the =8.8° change in the
IMPA. The lingual uprighting of the man-
dibular incisors produced a significant
positive response In the FMIA that allowed
a favorable facial change to occur.

Unsuccessful Sample. The vertical change
in the mandibular incisor was 2.85
millimeters, 1.31 millimeters more than
observed during normal growth. Excessive
vertical response of the mandibular incisor
is necessary to compensate for the signifi-
cant increase In AFH which occurred in un-
successful treatment. There was minimal
lingual horizontal change of the mandibular
incisor as demonstrated by the IMPA change

of =2.09° This small lingual movement of
the mandlbular incisor together with the
opening of the FMA prevented changes in
the FMIA; only one degree in this group.
The resultant effect produces little change
in the Z-angle and, therefore, no faclal
change occurs.

Effects of the Maxillary Incisor Vertical and
Horizontal Response

Untreated Sample. The maxillary incisor
erupted .99 millimeters downward and for-
ward in the untreated sample. There was no
significant change in the palatal plane. The
occlusal plane significantly changed in a
counterclockwise direction (Figure 5).

Successful Sample. The maxillary incisor
was Intruded 1.33 millimeters while being
retracted. There Is a comesponding SNA
decrease of 2.2° The palatal and occlusal
planes remained the same. For the maxillary
incisor to relocate in a direction opposite to
normal growth, a number of variables had
to be maintained or improved to enhance

SUPERIMPOSITION - CONTROL
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a more balanced dento-facial response
(Figure 6):

FMA - was maintained or closed slightly.
FMIA - Increased.

IMPA - decreased.

SNB - increased.

The palatal and occlusal planes remained
the same.

Changes in the maxillary and mandibular
molars should not exceed normal growth
parameters and should be prevented from
approaching normal eruptive values.

Lower incisor vertical height should be
maintained.

It Is apparent that in the treatment of Class
1l and Class | bimaxillary protrusion maloc-
cluslons, maxillary incisor directional control
is the key to success. It can be achieved if
a range of varlables have responded
favorably to proper directional management
and control.

Unsuccessful Sample. The maxillary in-
cisor responded to treatment in a downward
direction. The magnitude with which the
maxillary incisor responded is not significant.
Of significance is the fact that it could not
be intruded due to the additive effect of
multiple directional changes not found to be
in harmony with the normal growth
response (Figure 7). To lllustrate, the follow-
Ing changes have influenced these unsuc-
cessful responses:

The FMA opened significantly due to the
excessive vertical response of the mandibular
molars and, to a lesser extent, the maxillary
molars. The AFH responded by significant-
ly increasing beyond the normal growth

response.

SNB responded by relocating backward
rather than forward.

The IMPA could not be reduced because
the Class [I molar relation was worsening.
Space needed for IMPA improvement was
utilized by the mesial relocation of the
molars.

The occlusal plane changed in a clockwise
direction preventing maxillary incisor
Intrusion.

Mandibular incisor extrusion had to oceur
1o prevent an anterior open bite.

No change in IMPA.

Minimal Z-angle improvement resulting
from lack of FMIA change,

Discussion

There can be many causes for an unsuc-
cessful treatment response. Some are
mouth-breathing habits, weak musculature,
poor patient cooperation during anchorage
preparation, lack of high-pull headgear wear
to the maxillary anterior segment of the den-
ture, and improper diagnosis and treatment
planning. It is clear that use of the high-pull
headgear is paramount for successful

CONTROL

i

Figure 8. Control - Supermposition on Maxilla and Mandible
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Figure 9. Successful - Superimpostion on Maxifls and Mandible

UNSUCCESBruL

d

i

Figure 10. Unsuccessful - Superimposition on Maxills and Mandible

treatment,

Minimal high-pull headgear wear to the
maxillary anterior area of the denture forces
the practitioner to obtain a Class | molar
relationship through the extensive use of
Class Il and vertical elastics. These auxiliaries
used for long periods will excessively tax
mandibular anchorage, extruding the man-
dibular molars beyond normal limits. This
type of treatment relies on a clockwise rota-
tion of the occlusal plane to achieve a Class

I dental relationship. It produces no faclal im-
provement and guarantees relapse, since all
postireatment studies suggest that the oc-
clusal plane changes directionally to its
pretreatment value.

Figures 8, 9, and 10 display the superim-
position once again on the maxilla and man-
dible. A profile of these samples suggests the
following:

Control, or Normal Growth. The max-
lllary molar descends more than the man-



Figure 11, Facial Photographs - Before Treatment

Figure 13. Pratrastmaent - Occlusal View
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Figure 14, Pretreatment Headfiim Tracing

dibular molar erupts and the mandibular in-

molar erupts and the maxillary incisor In-
trudes while the mandibular incisor remains
the same. The occlusal plane remains the
same and will rotate counterciockwise only
if the lower molar and maxillary incisor are

successfully controlled.
Unsuccessful Treatment. The maxillary
molar descends less than the mandibular

cisor descends. The magnitude of these
changes force a clockwise rotation of the oc-
clusal plane,

¥ Conclusion

L It is apparent from this study that the or-

thodontic specialist must be able to control
individual dental elements of the denture as
well as groups of dental elements, This con-

jet and overblte (Figure 12). The occlusal
view (Figure 13) displays moderate maxillary
and mandibular crowding. The initial head-
film (Figure 14) shows the case was a high
angle problem with FMA 32°, FMIA 61°, IM-
?2.88“. SNA 78.5° SNB 75°, and Z-angle

fhcpnﬂmtandl’dspuenumudm-



Figure 15. Posttrestment Models

JAN, 1986

Figure 16. Posttreatment Headfilm Tracing

and would require excellent patient coopera
ﬁonlfmatmontgoakmtobeachkwd
" The immediate posttreatment models
testify that an excellent dental occlusion was
achieved (Figure 15),
A review of the cephalometric tracings
reveals a tragedy (Figure 16), The FMA in-

41

creased from 32° - 37° FMIA decreased
from 61° - 57°, and IMPA decreased from
88° . 85.5°% SNA went from 78.5° -76°, but
SNB decreased from 75° - 71.5° while Z-
angle Increased only 54° to 63° There was
an Increase in PFH from 445 to 496
millimeters, and AFH increased from 69.3



Figure 15, Posttreatment Models

JhN, 1985

Figure 16. Posttreatment Headfilm Tracing

and would require excellent patient coopera-  creased from 32° - 37° FMIA decreased
tion if treatment goals were to be achieved.  from 61° - 57°, and IMPA decreased from

* The immediate postireatment models 88° .855% SNA went from 78.5° -76%, but
testify that an excellent dental occlusion was  SNB decreased from 75° - 71.5% while 2-
achleved (Figure 15). angle increased only 54° to 63°. There was
A review of the cephalometric tracings an increase in PFH from 44.5 to 49.6
reveals a tragedy (Figure 16). The FMA in-  millimeters, and AFH increased from 69.3
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Figure 17. Suparimposition: Before and After Tracings

UNSUCCESSFUL

N
U

~N

-

Figure 18. Superimposition on Maxilla and Mandible
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Figure 19, Pro and Posteatment Photographs

Figure 20. Pretreatment Photographs
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Figure 21.

to 82.5 millimeters. The palatal, occlusal and
mandibular planes had rotated clockwise
(Figure 17). Superimposition on the max-
llla and mandible show that extrusion of all
teeth beyond normal growth parameters has
caused this negative result (Figure 18). After
the fact, one could blame this result on
mouthbreathing, poor cooperation, weak
musculsture or many other reasons, but
ultimately, the primary cause must be
addressed—improper diagnosis.

This case, if treated comprehensively in
the first place, would be a second bicuspid
extraction case. The effect of non-extraction
treatment on the face is demonstrated in
Figure 19. How many cases are being
treated today where dental values are para-
mount and more important values are be-

Ing ignared? Much can be learned from this
case.

A more successful result was achleved for

this little girl in figure 20, She was a Class

Il Division | bimaxillary protrusion problem.,

Her lips are very protrusive, distorting this

pretty face.

The pretreatment models show a Class Il
dental relationship with an extreme overjet
and Impinging overbite (Figure 21). The oc-
clusal view shows moderate mandibular
crowding (Figure 22).

The cephalometric tracings reveal a lower
mandibular angle case with a protrusive
maxilla (Figure 23). The mandible was in a
good relationship, but the maxillary anterior
teeth were very protrusive. The case was
diagnosed properly when upper first
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Figure 28, Pretreatment Headfilm Tracing
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Figure 24. Postireatment Headfiim Tracing
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how these changes were facilitated (Figures
25 and 26). Note the minimal extrusion of
the maxillary and mandibular molars and
the substantial intrusion and retraction of the

maxillary Incisors. This was accomplished by




Figure 29. Pre and Posttreatment Photographs

of development. Such deviation can be positive effects,
positive or negative relative to treatment ob-
Jectives. Therefore, It becomes Imperative 660 Cadieux Road

that diagnostic and treatment efforts be con-  Grosse Pointe, Michigan 48230
stantly refined to produce more consistent
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L. Levern Merrifield, D.D.S., M.S.D.

Introduction

With the aid of the information reported
in Part |, some Interesting and valuable in-
formation has become apparent. The non-
orthodontic treatment sample should be
available to every serious orthodontic stu-
dent so that an evaluation of dental and
skeletal relationships can be made in patients
of a similar age, before, during and after or-
thodontic treatment,

The data accumulated on less successful
orthodontic treatment results is also very
significant; the dental and skeletal values can
be studied and evaluated and an interpreta-
tion made for both cause and effect,

The sample of successfully treated or-
thodontic patients gives information that
needs careful analysis and interpretation. It
can be used as a standard of performance
and even a standard of perfection for the or-
thodontist who Is sincerely interested in
delivering a superior orthodontic service,

This data will be analysed as to its clinical

according to the of the
teaching program of the Tweed Foundation.
Dr, Tweed introduced the original phil-
- osophy of uprighting the incisors to improve
stability of the denture and to achieve the

Analysis - Concepts and Values

Part II

maximum In balance and harmony of facial
lines. He also taught that placing all the teeth
upright over basal bone improved dental
health and function; he originated the con-
cept of anchorage preparation to Improve
denture control. Subsequently, dimensions
of the denture, dimensions of the lower face,
and new concepts in differential diagnosis
and space analysis have been introduced.
These concepts have led to more precise
guidelines in diagnosis, treatment timing,
and force systems application, including
modem concepts of anchorage preparation
and denture control,

It is incumbent to continually analyze
treatment in light of present knowledge and
experience. One important concept Is that
orthodontic treatment must be harmonious
with normal growth and developmental pat-
terns. Likewlse, treatment must improve or
compensate the less normal patterns. This
is a serious responsibility for the orthodon-
tic specialist since most patients are ex-
periencing growth and development during
freatment. It is also equally important on the
non-growing patient to improve facial har-
mony, stability, health, and function of the
areas under treatment influence.

Presented before the Seventeenth Biennial Mewting of the Charles H. Tweed International Foundation for
Orthodontic Research; Washington, DC,, October 25, 1988,

49



Method
Eighteen measured values were selected

years and in relation to the significant dif-
ferences between the three groups.

The values that are very familiar include
the Frankfort mandibular angle (FMA), the
incisor mandibular plane angle (IMPA), the
Frankfort mandibular incisor angle (FMIA),
the sella-nasion A point angle (SNA), the
palatal plane, the occlusal plane and the Z-
angle. These values are used constantly in
diagnosis, treatment, and posttreatment
analysis In the Tweed Foundation
philosophy. They give a concept of both
horizontal and vertical relationships that are
critical to a better understanding of the pa-
tient and any necessary orthodontic service.
They also give guidance in designing force
systems that allow a harmonious response
in growing children.

Some years ago, in a study of dimensions
of the lower face, 1 pointed out the value of
an anterior facial helght measurement. The
study was composed of samples from my
practice and from Dr. Tweed's practice. | was
attempting to develop a value that gave a
better understanding to the vertical propor-
tion of the lower face. The study Indicated
the mean anterior lower facial height
measured from menton perpendicular to
palatal plane should be around seventy

millimeters at maturity with the female about
five millimeters less and the male about five
millimeters more, These values would be
proportionally less in the immature patient.
In the Michigan growth sample of non-
orthodontic youngsters, the twelve year
mean was 64.88 millimeters or about 65
milimeters and the fourteen year mean was
67.91 millimeters or about 68 millimeters.
One would expect that original study of
samples from Dr. Tweed's and my files woulkd
be closely paralleled by this group at
m

aturity.
This value has been used for about fifteen
years as a guide to the vertical proportion
of the lower face. Its real clinical relevance
had been missed until Ghislaine Radzimin-
ski in her excellent paper, The Control of
Horizontal Planes in Class Il Treatment!
pointed out the significance of ramal height
measurement in controlling the three
horizontal planes: the palatal, the occlusal
and the mandibular. She used (Ar-Go)
articulare-gonion as a millimeter value.

Findings
The measurement used in this study is
from articulare to mandibular plane tangent
to the posterfor border of the mandible. It
is referred to as posterior faclal height.
Posterior facial height (PFH) and anterior
facial height (AFH) are two vertical values
that when related to each other and to den-
tal movements, especially extrusive or ver-
tical movements, have great significance
{Figure 1), Figure 2 shows that an average
for PFH is 46.65 millimeters and AFH is
64.87 millimeters at age twelve on the non-
orthodontic control group,-a difference of
18.22 millimeters. Two years later these
measurements were 50.70 millimeters PFH
and 67.90 millimeters AFH, a difference of
17.2 millimeters. Stated more simply,
(Figure 3) the PFH increased 4.05
and AFH increased 3.03
millimeters or 1.02 millimeters more PFH
thanAFH.ﬂuslecoumedbrthcdroph
FMA that is a natural process
in normal growth, and would be compli-
mentary to Class | bimaxillary protrusion and
Class I Division | malocclusion corrections.
Focusing on the unsuccessful treatment
sample_ (Figure 2), the mean PFH before
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FUSTERIOR FICIAL HEIGHT
MNTERICH FACIAL SElGT

Figure 1.

treatment was 42.59 millimeters and the
AFH was 63.61 millimeters. At treatment
conclusion, PFH was 46.13 millimeters and
AFH was 70.96 millimeters; a difference of
21.02 millimeters at the beginning and 24.83
millimeters at completion. There was an in-
crease of 3.82 millimeters in AFH (Figure 3).
The mean PFH had a 3.53 millimeter in-
crease and AFH was 7.35 millimeters, which
resulted in the FMA opening from 31.88
degrees to 34.84 degrees; a most an-
tagonistic response In Class | and Class 11
treatments.

The increase in anterior facial height and
its proportion to posterior facial height had
the effect of Increasing facial and
was the single most important factor In these
cases being identified as unsuccessful

., treatments,

Studying the forty successful treatment
sample the average PFH measured 43.01
millimeters and the AFH was 64.31
millimeters at beginning and 47.88
milimeters PFH with a 67.57 millimeters

70m

Line drawing showing the postarior facial height and the anterior facial height measurements.

AFH at finish, This gives a differential of 21.3
millimeters at start and 19.69 millimeters at
finish. PFH increased 4.87 millimeters and
AFH increased 3.26 millimeters or 1.61
milimeters more PFH Increase than AFH in-
crease. This response allowed the FMA to
close shightly. It parallels the non-orthodontic
control sample and is complimentary to suc-
cessful treatment in bimaxillary protrusion
and Class [l Division | treatment. It indicates
treatment was harmonious with normal
growth processes and would allow compen-
sation in the less normal pattern.

PFH and AFH, when compared to each
other, gives increased knowledge of the ver-
tical components of the lower face. Their
values determined on a progress headfilm
and related to the beginning headfilm values
would be very useful in final diagnostic deci-
sions concerning the need for molar extrac-
tions. ¥ AFH had increased more than PFH
in a Class [l malocclusion one should expect
much greater difficulty In final comrections.
In final evaluation, the relationship gives a
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PFH - AFH

Before

PFH AFH DIFF
Control 46.65 64.87 18.22
Successful .43.01 64.31 21.30
Unsuccessful 42.59 63.61 21.02

PFH - AFH
After

PFH AFH DIFF,
Control 50.70 67.90 17.20
Successful 47.88 67.57 19.69
Unsuccessful 46.13 70.96 24 83

Figure 2. cmahmmdmmummuw-dmmmww
values and the differences (All values are In milkmeter measurements).

PFH - AFH
Change
PFH AFH DIFF.
Control 4.05 3.03 1.02
Successful 4.87 3.26 1.61
Unsuccessful 3.53 7.35 {3.82)

Figure 3. mmwmwmxmmwlwwmmwm-
val of approximately two years and the differences. (All values are in millimeter measurements)
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Figure 4, Line drawing showing the mandibular response in milimeters.

MANDIBULAR RESPONSE
Means Range
Control 2.72 mm 0-6.5 mm
Successful 3.88 mm 1-10.5 mm
Unsuccessful 2.38 mm (1.5)-6.5 mm

Figure 5. Chart of the three groups showing the mean and range of mandibular response. (All values are
measurements)

In milkmeter

concept of the degree of denture control on
the mature patient. In the immature patient
the same determination of denture control
can be noted, as well as the vertical growth
response in the lower face.

Another value used in this study Is iden-
tified as mandibular response. It was sug-

gested and previously used by Dr, George
Harris, and was taken from a study by
Dr. Pete Witzke? The study entitled,
Longttudinal Cephalometric Evaluation of
the Mandibular Dental Arch, developed the
X point which is the most distal point on the
lingual surface of the symphysis. It is pro-
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Mean Values - Klontz Treatment

Beginning Finish
FMA 27.83 27.33
FMIA 54.75 63.67
IMPA 97.42 88.83
SNA 83.54 82.04
SNB 77.92 79.17
ANB 5.63 2.88
Pal. PL. 1.38 1.21
Oce, Pl 11.17 11.83
Z-angle 62.83 72.83
PFH 40,17 mm 46.71 mm
AFH 63.16 mm 67.08 mm
66 Vert. 30.95 mm 33.49 mm
171 Vert. 41.42 mm 40.01 mm
6 6 Vert, 22.38 mm 24.39 mm
11 Vert. 30.43 mm 30.36 mm’
6 6 Horiz. 25.91 mm 27.3 mm
676 Horiz. 7.7 mm 6.58 mm
Mand. Response 5.04 mm

Figure 6. Chart showing all eighteen values of the Klontz treatment. (AR angular values in degrees.
Oﬂwmmhmﬁl::;. i e



PFH AFH INCREASE
Before After Before After PFH AFH
Control 46.65 50.71 64.87 67.91 4.06 3.08
Staff 44.23 48.39 64.80 67.78 4.18 2,98
Klontz 40.17 46.71 63.16 67.08 6.54 3.92

Figure 7, Chart showing the mean values before and shter as well s the increase in the posterior facial haight
and anterior fncial height. (All values are In millimeter measurements)

jected perpendicularly to the occlusal plane
on the beginning headfilm tracing. The X
point on the finish headfilm tracing is iden-
tified. With the two headfilms superimposed,
it is projected perpendicularly to the original
occlusal plane. The distance between the
two points is measured in millimeters and
Indicates an immediate assessment of the
horizontal movement of the mandible. If the
X points are connected by a Ine with the
headfilms superimposed, the directional
movement of the mandible is noted (Figure
4). The length gives an Idea of the
magnitude of mandibular change.

The X point change in the non-
orthodontic sample shows that the mandi-
ble had a mesial relocation of 2.72
millimeters from twelve to fourteen years of
age (Figure 5). Normal developmental
changes average this amount. The range
varied from no change to 6.5 millimeters of
mesial relocation. Five in the sample had no
change. Six showed more than five
millimeters of change and nineteen ranged
from two to 4%2 millimeters of change; the
average mesial relocation was 3.3
millimeters. Therefore, three millimeters of
mesial mandibular response is expected dur-
ing & two year period from twelve to four-
teen years of age.

The sample of sixteen unsuccessful
treatments averaged 2.38 millimeters of
" mandiular response, and ranged from ~1.5

+65rnllllmews.'l'woohh¢sb:teen had
negaﬂw values and two measured 6.5
millimeters of mesial relocation. Eight ranged
between two and 4.5 millimeters with a

mean of 3,1 millimeters. Lack of denture
control could be responsible for the negative
values. However, the small range variations
in mandibular response probably was not the
reason for the lack of success in most of
these cases. The same clinicians who sub-
mitted the successful treatment records also
submitted the unsuccessful treatment
records; thus there was no question regar-
ding the clinical skill utilized in the treatment.
One must conclude patient cooperation was
the primary reason for the unfavorable
reaction.

The successful treatment sample of forty
showed an average mandibular response of
3.88 millimeters, greater than either of the
other groups. The range was also greater,
from 1 millimeter to 10.5 millimeters.
However twenty-two of the sample ranged
from 3 milimeters to 7 milimeters with an
average of 4.5 milimeters; about 1%
millimeters more than the non-md'-odonﬂc
sample and the
gouplfﬂ\eumphscouldbeoonddaud
as comparable, successful orthodontic treat-
ment using the Foundation force systcms
enhances mesial mandibular response.

For many years | have admired the
beautiful results exhibited by Dr. Herb
Klontz. His records convinced me that he
was precise, fundamentally sound, and that
he consistantly produced excellent or-
thodontic treatment that reflected the
teachings of the Foundation. In the belief
that a very careful analysis of some of his
treatment records might be helpful, he sub-
mitted records of a number of recently com-
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Mandibular Response

Control

272

Staff

3.39

Klontz

5.04

Figure 8. Chmmhmmdmuﬁbuhmdthnhaumpkw.

pleted cases where differential diagnosis,
total dentition space analysis, and sequen-
tial ten-two edgewise directional force
systems were used. Twelve cases, all retained
in July and August of 1987 were sent. The
time frame between beginning and finish
records was less than three years, They are
a part of the sample of forty successful
treatments, all of which were submitted by
members of our teaching staff.

The mean recordings of the values used
at the beginning of treatment of Dr. Klontz's
twelve cases are (Figure 6): FMA 27.83
degrees, FMIA 54.75 degrees, IMPA 97.42
degrees, SNA 83.54 degrees, SNB 77.92
degrees, ANB 5.63 degrees, palatal plane
1.38 degrees, occlusal plane 11.17 degrees,
and Z-angle 62.83 degrees. The millimeter
values are: PFH 40.17 millimeters, AFH
63.16 millimeters, lower molar height from
mandibular plane 30.95 millimeters, lower
incisor height from mandibular plane 41.42
millimeters, upper molar distance from
palatal plane 22.38 milimeters, upper in-
cisor distance from palatal plane 30.43
millimeters, upper molar distance from the
pterygo-maxillary fissure line 25.91
milimeters, and lower molar distance from
2 point on the occlusal plane that was an
intersection of a perpendicular from X point
to the occlusal plane of 7.7 millimeters.
These values reflect the type of malocclusion
that is profiled by these averages.

The twelve cases at the finish of treatment
had the following mean recordings: FMA
27.33 degrees, FMIA 63.67 degrees, IMPA
88.83 degrees, SNA 82.04 degrees, SNB
79.17 degrees, ANB 2.88 degrees, palatal
plane 1.21 degrees, occlusal plane 11.83

degrees, Z-angle 72.83 degrees, PFH 46.71
millimeters, AFH 67.08 millimeters, lower
molar height from mandibular plane 33,49
millimeters, lower incisor height from man-
dibular plane 40,01 millimeters, upper molar
distance to palatal plane 24.39 millimeters,
upper incisor distance from palatal plane
30.36 millimeters, upper molar distance to
pterygo-maxillary fissure line 27.3
millimeters, and lower molar distance from
X line 6.58 millimeters. The mandibular
response was 5.04 millimeters.

Results

Although the relationship of all of the
eighteen values described were studied, the
analysis of the Klontz treatment will be
limited to the values previously discussed:
PFH, AFH, and mandibular response.
Figure 7 shows the Klontz sample at the
beginning has an average PFH of 40.17
millimeters and an AFH value of 63.16
millimeters, a differential of 22.99
millimeters. The non-orthodontic sample
had a PFH of 46.65 millimeters and an AFH
of 64.87 millimeters, a differential of 18.22
millimeters. The sample of twenty-eight
other successfully treated cases at the begin-
ning had a PFH of 44,23 milimeters and an
AFH of 64.80 millimeters, a difference of
20.57 millimeters.

Using the mean of the non-orthodontic
sample as normal, it is apparent that the
Klontz sample exhibited a short ramal
height. The sample was distorted because
of its size and because six of the twelve pa-
tients had very short ramal heights. In fact,
of the sample of forty successfully treated
amonlydgiupaﬂmhadamnmllwﬁght
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of less than 40 millimeters; the six lowest
values were all in the Klontz sample. In the
non-orthadontic sample of forty-four cases
only five had a ramal height of Jess than 40
milimeters; one had an extremely short
ramus,

Short ramal heights occur on both high
FMA and low FMA patterns but the low
FMA pattern also has a low AFH value
whereas the high FMA pattern exhibits a
normal or high AFH value.

At the completion of treatment, the Klontz
sample had a mean PFH of 46.71
millimeters and an AFH of 67.08
millimeters, a differential of 20.37
millimeters, The growth sample after a
two year interval had a mean PFH of 50.71
millimeters and an AFH of 67.91
milimeters, a difference of 17.2 millimeters.
The twenty-eight cases submitted by our staff
had a PFH of 48.39 millimeters and an AFH
of 67.78 millimeters, a difference of 19.39
milimeters (Figure 7).

The significant data is the amount of PFH
increase In relation to the AFH increase on
these growing children. The Klontz sample
had a PFH increase of 6.54 millimeters and
an AFH increase of 3.92 millimeters, a dif-
ference of 2.62 milimeters. The growth sam-
ple had a PFH increase of 4.06 millimeters
and an AFH increase of 3,03 millimeters, a
difference of 1.03 millimeters, The staff sam-
ple had a PFH Increase of 4.18 millimeters
and an AFH Increase of 2.98 millimeters, a
difference of 1.20 millimeters,

In Dr. KlontZs sample six cases had low
PFH values of less than forty millimeters and
six patients had more normal PFH values.
The more normal sample, PFH mean of
4516 millimeters, more nearly reflects a
parallel to the forty-four in the Michigan
growth group. The Klontz group of six pa-
tients with normal PFH Increased to 50.58
milimeters or an average of 5.42 millimeters.
The AFH increased from a mean of 62.83
millimeters to 66.66 millimeters or an
average increase of 3.83 millimeters. The
. increased PFH over AFH was 1.69
millimeters, 2 very favorable reaction to
growth and treatment,

Of interest is the compensation which oc-
curred on the low PFH group in both the
Klontz sample and the control sample. The
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Klontz sample of six that had a lower PFH
mean of 35.5 millimeters at beginning In-
creased 1o 42.8 millimeters or a difference
of 7.3 millimeters. The Michigan growth
sample of five low PFH's had a mean of 37.4
millimeters. These values increased to 45.3
millimeters in the two year time frame, for
an Increased average of 7.9 millimeters.
These were larger Increases in PFH than any
of the more normal patterns.

A study of the mandibular response on
the different samples is also interesting, The
Klontz sample of twelve had a mandibular
response of 5.04 millimeters, The staff
treated sample had a mandibular response
of 3.39 milimeters and the non-orthodontic
growth sample had a mandibular
of 2.72 millimeters (Figure 8). This is a very
significant difference espedially between the
Klontz sample and the non-orthodontic
group. The six low PFH group showed
slightly more mandibular response, 5.16
millimeters, while the remaining six with nor-
mal PFH's had an average of 4.91
millimeters, The Michigan growth sample
with a low PFH averaged only 1.8
millimeters of mandibular response, con-
siderably less than the larger sample.

The time frame of the samples might favor
the treated cases slightly, but one must con-
clude that properly controlled directional
force systems treatment, compliments and
enhances mandibular response on a grow-
Ing child. The vertical changes reflected by
the PFH-AFH values and the longitudinal
changes reflected by the mandibular
response value gives the orthodontist an
assessment of treatment that emphasizes the
importance of denture control.

Discussion

To illustrate and emphasize the main
points of this discussion, clinical records of
three cases submitted by Dr. Klontz follows:

1. Figures 9, 10, and 11 show headfilm
tracings of KS. There has been an incisor
uprighting of ten degrees and a Z-angle
change from 64 degrees to 75 degrees, an
eleven degree improvement. It is apparent
the main improvement of faclal harmony
came, not from lip retraction, but from chin
enhancement. This facial convexity reduc-



KELLY STUKES
8-15-83

Figure 10. mmdmuwmmmﬂ,
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Figure 11. Line dre

tion can be explained by the 7 millimeters
Increase in posterior facial height with only
one millimeter of anterior facial height in-
crease. The more severe the facial convexi-
ty in the growing child, the greater need for
high-pull headgear against the maxillary
anterior segment; posterior anchorage
preparation should be Increased to allow
maximum posterior facial height increase.

The mandibular response on this patient
was an outstanding 8 millimeters while the
line connecting the X polnts is horizontal.

2. Patient SP is illustrated in figures 12, 13,
and 14. This case, a bimaxillary protrusion
Class Il with a nine degree ANB, shows a
17 degree improvement in the Z-angle and
.an 18Y2 degree uprighting of the lower in-
cisors. Lip recontouring and retraction oc-
curred. The PFH increase of nine
millimeters, compared to a five millmeter in-
crease of the AFH value, allowed the man-
dibular response to be 4 millimeters. The X

g of superimp d tracings of KS showing dental, skeletal and lacial changes.

point shows the more normal growth direc-
tion downward and forward. The facial
balance and harmony improved dramatical-
ly by recontouring the chin through lip
retraction and through growth,

3. LS, figures 15, 16, and 17 is a high
angle Class Il case where the ANB was on-
ly reduced one degree. All three horizontal
planes were controlled: the FMA reduced
from 35 degrees to 33 degrees, posterior
facial height increased 8 millimeters and
anterior facial height Increased 5 millimeters.

The mandibular horlzontal response was
6 millimeters which allowed excellent chin
enhancement and reduction of facial con-
vexity. The Z-angle value of 57 degrees in-
creased 12 degrees to 69 degrees with
almost no change In lip relationship. The
mandibular response vertically and horizon-
tally gave good facial balance. It must be
pointed out that excellent control of the
lower molars, allowing an increase of only
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STEPHER PALL
2-16-84

Figure 12. Cephalometric tracing of SP bafore treatment with pertinent values.

Figure 13. Cephalometric tracing of SP affer treatment with pertinent values.
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Figure 14. Lme d

g of superimp

d tracing of SP sh

2 milimeters In leveling, and space manage-
ment in this Class Il correction coupled with
upper Incisor control in retraction, were
critical to achieve this nice result.

Conclusion

Clinical analysis of these very successful
treatments emphasize the values discussed
in this paper, The study of these and all the
other samples in the three groups leads to
the following conclusions:

1. The normal sample gives fundamental
information regarding growth and develop-
ment during the critical time frame when the
permanent teeth have fully erupted and dur-
ing the succeeding two years.

2. The successful treatment sample group
reiterates the concept that the Tweed Foun-
dation’s technology not only allows a con-
tinuation of normal growth and develop-
ment, but in most cases enhances the
favorable normal pattern and improves the
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vg dental, skeletal and facial changes.

less normal pattern.

3. The study of the less successful treat-
ment sample gives additional knowledge of
patterns that did not respond well. The most
significant aspect of these cases was the
amount of anterior facial height Increase.
These cases suggest less directional control
of treatment forces, less cooperation from
the patient, incorrect diagnostic decisions
and perhaps most important, a growth
response that made treatment more com-
plex and difficult.

This study of the successful treatments of
Class Il and Class 1 protrusion
cases with large facial convexities, have a
number of characteristics that indicate com-
monalities, and tendencies not be ignored
by the clinical orthodontist. They are careful,
correct diagnosis, treatment management,
and force system application.

1. Diagnosis—the recognition of the FMA
value, the ANB value and the relationship



LORL ‘SUMWALL
9-15-83

Figure 15. Cephalometric tracing of LS before treatment with pertient volues

LORT SUMALL
2-2-87

Figure 16. Cephalomatric tracing of LS after treatment with pertinent values,
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Figure 17. mmdwmdwmmmuuuwm

of posterior facial height to anterlor facial
height gives the clinician the proper infor-
mation regarding horizontal and vertical
development of the skeletal facial pattern.
In convex Class Il bimaxillary malocclusions
one of the keys to successful treatment was
the diagnostic decision to eliminate tooth
material, primarily the four first bicuspids.
This was apparent in this study since the
lower incisors were uprighted an average of
over eight degrees,

2. Treatment Management. The timing of
full appliance treatment is clinically critical.
The opportune time for maximum denture
control and mandibular response coincides
with the eruption of the twelve year molars
in most children, Earier pre-orthodontic
guidance and serial extraction of deciduous
and permanent teeth can facilitate easier,
faster and higher quality treatment results.

3. Force system application becomes more
Important with the severity of the dental,
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skeletal and faclal abnormality. The suc-
cessful treatment study Indicates that direc-
tional control is of extreme Importance
especially in two very critical areas,

a. The upper anterior segment. The high-
pull headgear auxillary is absolutely essen-
tial in supporting the upper anterior teeth
and the anterior segment of the maxilla.
Control of the anterfor vertical dimension
allows a smaller increase in anterior facial
height with a larger increase In horizontal
mandibular response for Class Il correction,
chin enhancement and Z-angle improve-

ment,

b. The tentwo system of anchorage
preparation sequentially applied and sup-
ported anteriorly by the high-pull headgear
is also of extreme importance in placing in-
trusive forces on the lower posterior dental
segment. Minimal lower molar height in-
crease is essential to horizontal mandibular
response, Counter clockwise rotation of the



mandible Is encouraged allowing skeletal
compensation and facial balance and har-
mony improvement.

Dr. Gebeck and | have enjoyed very
much the opportunity of making this study
and presenting our findings. We believe the
study Indicates that we now should add a
fifth objective to our orthodontic goals. We
must, on the immature patient, harmonize

our correction with normal facial growth pro-
cesses and maximize the compensation for
the less normal pattern,

The continued effort to meet these attain-
able goals will assure that our patients are
receiving the finest service available.

111 Patton Drive
Ponca City, Oklahoma 74601
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