A cephalometric evaluation of
anterior openbite correction
with the magnetic active

vertical corrector

By Raymond E. Barbre, DDS, MS; and Peter M. Sinclair, DDS, MSD

he diagnosis and treatment of malocclu-
I sions characterized by anterior openbite
continues to be one of the more difficult
problems facing the practicing orthodontist. An-
terior openbite has been defined as “that condi-
tion where upper incisor crowns fail to overlap
the incisal third of the lower incisor crowns
when the mandible is brought into full occlu-
sion”.!” Many factors have been suggested as
potential causes of openbite and they can be
divided into three main categories:**

1. Vertical skeletal growth discrepancies,
defined as excessive vertical eruption of the
maxillary molars and alveolus that subsequently
hinges the mandible down and back.*” In addi-
tion, factors such as underdevelopment of the
middle cranial fossa height producing an eleva-
tion of the glenoid fossa,*® and inadequate al-
veolar growth in the anterior portion of the
maxilla have been suggested as potential causa-
tive factors.®

2. Abnormal muscular and soft tissue devel-

opment, particularly when associated with air-
way problems, may lead to increased anterior
facial height openbite.”* In the past, researchers
have also credited the postural and swallowing
positions of the tongue with causing anterior
openbites.> A more widely accepted hypothesis
is that tongue thrust and orofacial musculature
imbalance are secondary factors possibly enhanc-
ing or maintaining the underlying skeletal or
dental dysplasia, rather than being primary causa-
tive factors.”™

3. Many researchers have related and docu-
mented thumb sucking and other habits to the
formation and maintenance of anterior open-
bites,’"” and have suggested a wide range of
treatment techniques directed at eliminating the
obvious causative factors.’®*’

In cases where the openbite etiology is not s
clearly defined, treatment has been aimed at
controlling the patient’s vertical growth. High
pull headgear is a popular approach to the cor-
rection of anterior openbite, particularly when

Original Article

Abstract

Key Words

Anterior openbite ® Active vertical corrector ® Molar intrusion

The purpose of this study was to evaluate treatment effects of the magnetic active vertical corrector appliance (AVC) when
used to treat anterior openbites in a sample of growing patients. Twenty-five patients with a mean age of 10 years 8 months
underwent AVC treatment for an average of almost 8 months. They had an average of 3 mm of anterior openbite closure during
the treatment period, primarily due to maxillary and mandibular molar intrusion. Additional contributions to correction of the
openbite were related to maxillary incisor eruption and lingual tipping combined with mandibular incisor lingual movement. A
small amount of mandibular rotation with closure of the bite and decrease in anterior force height was observed. Anteroposte-
rior skeletal change attributed to the AVC therapy was minimal.
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Figure 1A
Figure 1A and B

Occlusal view of the ac-
tive vertical corrector.

Figure 2
Intraoral view of the ac-
tive vertical corrector.

Figure 3
Cephalometric points
recorded.
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Figure 2

posterior maxillary dentoalveolar excess is sus-
pected of playing a role in the etiology.®”**%*
Experimental studies have documented sutural
as well as dental changes associated with head-
gear use.”” Successful high pull headgear ther-
apy has been found to inhibit vertical maxillary
development and allow for a forward rotation
of the mandible, closing the bite. 2%

An alternative approach to openbite correc-
tion uses posterior bite blocks to achieve inhibi-
tion of maxillary posterior dentoalveolar develop-
ment, which encourages subsequent bite closing
mandibular autorotation. This is achieved by
preventing the maxillary and mandibular pos-
terior teeth from erupting and by opening the
bite several millimeters so as to stretch the pos-
terior muscles of mastication causing them to
act as intrusive agents on the maxilla.*” Bite
block therapy has included appliances such as
activators and bionators which car be thought
of as removable posterior bite planes, as well as
spring loaded bite planes which deliver an addi-
tional mechanical intrusive force to the maxil-
lary posterior segments.*

The active vertical corrector (AVC) is an appli-
ance developed for the non-surgical correction
of anterior openbites.” It uses somarium cobalt
magnets embedded in separate maxillary and
mandibular bite blocks and delivers intrusive
forces to the maxilla and mandible via the repul-
sive effects of the opposing magnets as well as
the conventional bite block effect (Figures 1 and
2). Initial research on the AVC in primates has

*Active Vertical Correctors Inc., Fort Wayne, Indiana.
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demonstrated some promising intrusive effects
but with the side effect of producing lateral
shifts of the mandible.*>*! To date, no research
has been conducted to evaluate the potential of
the AVC for correcting anterior openbite in
humans. The purpose of this study was to cepha-
lometrically evaluate the treatment effects of a
standard AVC design used to treat anterior
openbites in a sample of growing patients.

Materials and methods

The sample in this study consisted of 25 pa-
tients with anterior openbites. Pretreatment
criteria included having had no primary or per-
manent tooth extractions prior to or during
AVC therapy, and no concurrent orthodontic
treatment during AVC therapy. All patients
had either a skeletal openbite with a high man-
dibular plane angle, or had previous tongue/
thumb crib therapy which did not improve the
openbite. At least 6 months separated the end
of crib therapy and the insertion of the AVC.
The sample’s mean pretreatment age was 10
years 8 months (8 yrs 3 mo to 13 yrs 5 mo) and
the average treatment time was 7.7 months (2.0
to 17.0 mo). The appliance was worn until the
clinician felt that conventional orthodontic ther-
apy could complete the treatment.

Each patient wore a standardized AVC devel-
oped by Dr. Eugene Dellinger of Fort Wayne,
Indiana and made in his laboratory.” The appli-
ances consisted of somarium cobalt magnets
embedded in separate maxillary and mandibular
bite blocks (Figure 1) with the right and left
quadrants being connected anteriorly by a rigid
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Table 1
Pretreatment comparison of AVC and control groups
Measurement Experimental _Control Difference
(Xx8.D) (X £8.D.) (p)
Anteroposterior 1. SNA° 82.11+3.3 81.0+0.26 1.1
skeletal 2. Ar-Amm 84.014.8 - - —
measurements 3. SNB° 77.4+3.6 77.0+0.5 04
4. ANB ° 46125 3.9+0.2 0.7
5. Ar-B mm 94.245.8 98.4+3.5 -4.2**
Rotational 6. MPA° 29.81+4.8 28.610.9 1.2
measurements 7. SN-MP ° 38.4156 34.410.6 4.0
8. SN-FH ° 8.613.2 5.81+0.7 28***
9. SN-PP ° 35127 7.410.6 -3.9***
10. SN-MxOP ° 13.914.1 —_ — —
11. SN-MnOP ° 19.115.0 - — —
Vertical 12. N-ANS mm 48.31+2.7 52.6t2.2 -4.3***
skeletal 13. ANS-Me mm 69.9t4.9 66.81+2.7 3.1
measurements 14. N-Me mm 116.416.6 117.2+4.8 0.8
15. ANS-FH mm 19.3+2.2 —_ — —
16. PNS-FH mm 23.6+27 —_ — —
17. S-Go mm 72.615.8 72.3+£3.9 0.3
18. Ar-Go mm 444147 434124 1.0
Incisor 19. U1-SN° 108.9155 104.710.8 4.2***
position 20. U1-PP° 112.6159 112.2+1.3 0.4*
measurements 21. U1-PP mm 26.91+28 27.9+1.8 -1.0
22. U1-FH mm 46.514.2 — — —
23. U1-NA mm 5.1+25 3.910.5 1.2*
24. U1-L1° 119.81+8.9 126.5£1.0 -6.7***
25. L1-MP° 93.416.9 94.110.7 -0.7
26. L1-NB mm 53120 46104 -0.7
27. L1-MP mm 39.6+2.7 40.7+19 -1.1
28. OB mm -3.0£1.6 - — —
29. OJ mm 49422 —_ — —
Molar 30. UB-SN ° 72.746.3 - — —
position 31. U6-PP° 76.416.6 - - —
measurements 32. UM-PP mm 21.0+2.8 21.0+1.6 0.0
33. UM-FH mm 43.314.0 — — —
34. L6-MP ° 83.4+4.8 —_ - —
35. LM-MP mm 30.7+2.4 30.8+1.5 -0.1
* indicates significance at p < 0.05 level
** indicates significance at p < 0.01 level
*** indicates significance at p < 0.001 level
— indicates no data available
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Table 2
Posttreatment comparison of AVC and control groups
Measurement Experimental Control Difference
(X £S.D) (X £S.D) (P)
Anteroposterior 1. SNA° 81.913.6 80.91+0.3 1.0
skeletal 2. Ar-A mm 84.4145.0 —_ — —
measurements 3. SNB° 78.613.6 77.2+0.5 14
4. ANB° 3.3x27 3.8+0.3 -05
5. Ar-B mm 96.015.8 99.8+3.9 -3.8*
Rotational 6. MPA° 28.8+4.3 28.0+1.3 0.8
measurements 7. SN-MP ° 37.415.6 34.2+0.7 3.2™
8. SN-FH ° 8.6t29 5.810.7 2.8***
9. SN-PP° 3.4131 7.610.7 -4.2***
10. SN-MxOP ° 17.0+5.0 - — —
11. SN-MnOP ° 15.54+6.2 - — —
Vertical 12. N-ANS mm 49.0+3.2 53.61+2.4 -4.6***
skeletal 13. ANS-Me mm 68.91+4.9 67.7+3.2 1.2
measurements 14. N-Me mm 116.417.4 119.01£5.5 -26
15. ANS-FH mm 19.9+2.4 - — —
16. PNS-FH mm 24.01+2.8 - - —
17. S-Go mm 73.515.7 73.9+4.4 04
18. Ar-Go mm 453147 444128 0.9
Incisor 19. U1-SN° 106.41+5.0 104.7+£1.0 1.7
position 20. U1-Pp e 109.7+4.6 112.2+1.4 -2.5*
measurements 21. U1-PP mm 28.0+4.6 28317 -0.3
22. U1-FH mm 48.1+4.2 - — —
23. U1-NA mm 4.6+25 41+0.3 0.5
24. Ul-Lt° 126.91£7.3 126.81+1.4 0.1
25. L1-MP ° 89.516.3 94.310.6 4.8
26. L1-NB mm 45122 47403 0.2
27. L1-MP mm 402129 414121 -1.2
28. OB mm 0.0+1.6 - — —
29. OJ mm 41124 - — —
Molar 30. U6-SN ° 73.81+4.8 — — —
position 31. UB-PP° 77.515.1 — — —
measurements 32. UM-PP mm 20.41+31 21.7+1.8 -1.3
33. UM-FH mm 43.0t£4.5 - — —
34. L6-MP ° 83.015.7 — — —
35. LM-MP mm 30.31+2.5 31.4+1.8 -1.1

* indicates significance at p < 0.05 level
** indicates significance at p < 0.01 level
“** indicates significance at p < 0.001 level

— indicates no data &vailable
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metal bar. The magnets were embedded in acryl-
ic in such a manner that approximately 600 gr
of repelling force per side was generated when
brought together. The interocclusal opening re-
quired for the appliance was about 7 mm (Fig-
ure 2). The AVC was cemented to the teeth and
worn 24 hours/day including during eating. No
TMJ symptoms were noted and patient com-
pliance (assessed by whether the appliance was
in place or not) was good.

Lateral cephalograms were taken prior to
treatment (T1), and immediately posttreatment
(T2). Twenty-eight points were recorded on the
cephalometric tracings (Figure 3) and 35 cepha-
lometric parameters were evaluated, compris-
ing 16 angular and 19 linear measurements
(Figure 3). Control cephalometric standards
were obtained from the University of Michigan
elementary school growth study®® and each
AVC patient’s pre- and posttreatment cepha-
lometric values were compared to age and sex
matched values from the control group. Each
AVC patient’s treatment changes were com-
pared to the changes seen in the control group
over a similar number of months. Statistical
analysis involved the use of means and standard
deviations for each parameter followed by stu-
dent’s t test for independent samples to deter-
mine differences between group means. A sig-
nificance level of p<0.05 was established. Error
analysis from 10 randomly selected and remeas-
ured tracings revealed an average error of 0.13
mm for the linear measurements and 0.27° for
the angular measurements.

Results
Overbite (Tables 1,2,3, No 28)

There was a mean decrease of 3.2 mm in over-
bite during AVC therapy with the reduction
ranging from -0.9 mm to-5.7 mm. Nineteen out
of the 25 cases (76%) had 1 mm or more of
openbite closure and 17 cases (68% of the sam-
ple) showed 2.1 mm or more of overbite correc-
tion. Treatment time appeared to have little
effect on the magnitude of openbite closure
produced by the AVC. An average of 2.8 mm of
closure was seen in the 13 patients who wore
the AVC for 7 months or less, compared to the
3.1 mm noted in the 12 patients who wore the
appliance for longer than 7 months. The result-
ing posttreatment overbite in the AVC group as
a whole averaged zero millimeters.

Anteroposterior skeletal measurements
(Tables 1,2,3, Nos. 1-5)

Prior to treatment the AVC group appeared
to be slightly more retrognathic than the con-
trol group (Ar-B; 94.2 mm versus 98.4 mm p <

0.01) and had slightly higher ANB values (4.6°
versus 3.9°, p = NS). During AVC treatment
the experimental group showed a greater in-
crease than normal in SNB angle (+1.2° versus
+0.2°, p < 0.001) resulting in a significant
reduction in the ANB angle (-1.3° versus -0.1°,
p < 0.001).

Rotational measurements
(Tables 1,2,3 Nos. 6-11)

Prior to treatment the AVC group demon-
strated a significantly higher than normal man-
dibular plane angle when measured to SN (38.4°
versus 34.4°, p<0.001) but not when measured
to Frankfort Horizontal (29.8° versus 28.6°, p
= NS). The AVC group also demonstrated a
steeper palatal plane to SN angle than the con-
trol group prior to treatment (3.5° versus 7.4°, p
< 0.001). The only significant change seen dur-
ing treatment was a slightly greater than nor-
mal reduction in the SN-MP angle (-1.0° versus
-0.2°, p < 0.05). Of note was the 3.1° clockwise
rotation of the maxillary occlusal plane and the
3.6° counterclockwise rotation of the mandibu-
lar occlusal plane that occurred during AVC
therapy.

Vertical skeletal measurements
(Tables 1,2,3, Nos. 12-18)

Prior to treatment the total facial height (N-
Me) was similar in both groups. However, in
the AVC group the midface (N-ANS) was short-
er by 4.3 mm (p < 0.001), while the lower face
height (ANS-Me) was longer by 3.1 mm (p <
0.05). During treatment the AVC group showed
no increase in total facial height, with this find-
ing being significantly different (p <0.001) from
the 1.8 mm increase in the N-Me distance nor-
mally seen. Lower facial height in the AVC
group demonstrated a 1.0 mm decrease during
treatment, significantly different from the 0.9
mm increase normally seen (p <0.001). Twenty-
two of the 25 AVC cases exhibited less increase
in lower facial height than the controls, with the
difference being up to -5.3 mm.

Thus at T, those in the AVC group still had
significantly shorter midfaces than the control
group but had lower facial heights within the
normal range. Interestingly, posterior facial
dimensions were similar in both groups and
showed little change with treatment.

Incisor position measurements
(Tables 1,2,3, Nos. 19-29)

Prior to treatment the position of the maxil-
lary incisors in the AVC group was more protru-
sive than the control group relative to both SN
(108.9° versus 104.7°, p < 0.001) and the NA
line (5.1 mm versus 3.9 mm, p < 0.001), while
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Table 3
AVC group treatment changes compared to control group changes
Measurement Experimental _Control Difference
(X£S8.D) (X+S.D) (p)
Anteroposterior 1. SNA° 0.2113 -0.1+0.3 01
skeletal 2. Ar-A mm 0.4+1.3 —_ — —
measurements 3. SNB° 1.2+11 0.2+0.2 1.0**
4. ANB° 13114 -0.1£0.2 1.2***
5. Ar-B mm 1.8t1.8 1.4%£10 04
Rotational 6. MPA ° -1.0£2.0 -0.6+0.8 04
measurements 7. SN-MP ° -1.0+1.4 -0.21+0.3 0.8*
8. SN-FH ° 0.0+1.6 0.0+0.3 —
9. SN-PP° -0.1£1.3 0.2+0.3 0.3
10. SN-MxOP ° 3.1£31 —- — —
11. SN-MnOP ° -3.6+3.8 - — —
Vertical 12. N-ANS mm 0.7£1.1 1.0+0.67 03
skeletal 13. ANS-Me mm -1.0+16 0.91+0.72 1.9***
measurements 14. N-Me mm 0.0+2.4 18413 1.8***
15. ANS-FH mm 0.6+1.2 - — —
16. PNS-FH mm 0.44+11 — — —
17. S-Go mm 0.9+15 1.6+1.1 0.7
18. Ar-Go mm 0.9+19 1.0+0.9 0.1
Incisor 19. U1-SN ° -25%4.2 0.0+0.8 25*
position 20. U1-PP° 29442 0.0+0.7 29
measurements 21. U1-PP mm 11110 0.4+0.3 0.7
22. U1-FH mm 1.6+1.8 — — —
23. U1-NA mm -0.5+1.5 0.2+0.3 0.7*
24. U1-L1° 7.116.2 0.3%1.1 6.8™"
25. L1-MP ° -3.9+4.5 0.2+0.5 4.1***
26. L1-NB mm -0.8+1.1 0.110.2 0.9***
27. L1-MP mm 0.6£1.0 0.7+0.6 0.1
28. OB mm -3.21+1.4 —_ — —
29. OJ mm -0.8+1.6 - — —
Molar 30. U6-SN ° 1.1+5.1 —- — —
position 31. U6-PP° 1.11£5.9 - — —
measurements 32. UM-PF mm -0.6x0.9 07105 1.4
33. UM-FH mm -0.3£1.2 - — —
34. L6-MP ° -0.4+4.4 - — —
35. LM-MP mm -0.4+16 0.6+1.8 1.0*

* indicates significance at p < 0.05 level
** indicates significance at p < 0.01 level
*** indicates significance at p < 0.001 level

— indicates no data available
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the position of the mandibular incisors was simi-
lar in both groups. During AVC treatment the
maxillary incisors were retracted an average of
2.5° relative to SN (p < 0.01) in contrast to the
0.0° normally seen. The maxillary incisors also
erupted 1.4 mm relative to palatal plane during
treatment, compared to the 0.4 mm normally
seen (p < 0.01). The mandibular incisors dem-
onstrated almost 4° of lingual tipping during
treatment (p < 0.001) which was substantially
more than the 0.2° normally seen. The mandibu-
lar incisors also demonstrated almost 1 mm of
lingual movement during AVC therapy which
was significantly different (p < 0.001) from
the 1 mm of labial movement normally seen.
However, in contrast to the maxillary incisors,
the mandibular incisors did not demonstrate
an increased degree of eruption during AVC
treatment.

Molar position measurements
(Tables 1,2,3, Nos. 30-35)

Prior to treatment both groups showed simi-
lar molar heights while the posttreatment evalu-
ation revealed that the maxillary molars in the
AVC group had undergone 0.6 mm of intrusion
relative to palatal plane, a highly significant 1.3
mm difference from the 0.7 mm of molar erup-
tion normally seen (p<0.001). Seventeen of the
25 cases (68%) demonstrated some degree of
intrusion, ranging from 0.1 mm to a maximum
of 2.5 mm.

Mandibular molar heights started with simi-
lar dimensions at T,, but by T, there had been
an average of 0.4 mm of intrusion in the AVC
group compared to the 0.6 mm of eruption
normally seen (p < 0.001) with 12 cases show-
ing some mandibular molar intrusion which
ranged up to -3.7 mm.

Discussion

The overall impression gained from the data
gathered in this study was that the AVC was
effective at reducing openbites, with 19 out of
the 25 cases demonstrating over 2 mm of bite
closure. The mean bite closure for the group
as a whole was 3.0 mm. These changes were
achieved primarily by maxillary and mandibular
molar intrusion combined with a significant
amount of maxillary incisor retraction and erup-
tion. There was some lingual tipping of the
mandibular incisors and a small degree of coun-
terclockwise rotation of the mandible.

The AVC’s prinicipal effect appeared to be its
ability to restrict the normal eruption of the
maxillary and mandibular first molars. The 0.6
mm of maxillary molar intrusion seen in this
study was in marked contrast to the 0.7 mm of
eruption that might normally have occurred

over the 8 months of the AVC treatment.

Similarly, the 0.4 mm of mandibular molar
intrusion demonstrated in the study was sig-
nificantly different from the 0.6 mm of erup-
tion normally seen over a similar period. This
study’s findings in this area were similar to
those of Woods and Nanda who demonstrated
posterior dental intrusion in a study that used
the active vertical corrector in baboons.* They
also saw similar responses with non-magnetic
bite blocks and hypothesized that the depres-
sion of posterior segments seen could be attrib-
uted to increased muscular forces occurring as
much in response to the increased posterior
vertical dimension as to the presence of the
repelling magnets. This hypothesis might be
supported by Carlson and Schneiderman’s data
which demonstrated 3.3 mm of posterior molar
intrusion simply due to the placement of poste-
rior bite splints in monkeys.* However, as has
been pointed out, extrapolating results from
baboons to humans is particularly dangerous in
this area as the dolichofacial pattern frequently
seen in human openbite patients is rarely seen
in the primates used in these studies.”

In contrast, the posterior bite splint work of
McNamara failed to demonstrate any signifi-
cant dental intrusion? and studies of the effects
of high-pull headgear, while producing signifi-
cant inhibition of vertical skeletal development,
have demonstrated only minimal (0.1 mm t0 0.2
mm) dental intrusion.?*2>3*3

Once inhibition of vertical development is
achieved, either skeletally or dentally, the clini-
cal effect is usually to allow anterior rotation
of the mandible to close the bite. In this study
only 1° of reduction in the SN to MP angle
was noted. A possible explanation for this find-
ing could lie in the occurrence of a significant
amount of remodeling at the mandibular gonial
angle in response to the increased muscular
tension which thereby masked a bite-closing
mandibular rotation.?*** This theory might be
supported by the findings that the AVC group’s
posterior face height (as measured from sella to
gonion) increased at just over one-half the nor-
mal rate while the AVC group’s lower anterior
face height reduced significantly during treat-
ment. [t is interesting to note that with the total
of 1 mm of molar intrusion seen in this study,
Kuhn's formula for the effects of molar instru-
sion on openbite correction would predict that
2.8 mm of openbite closure should occur due to
mandibular rotation. In fact, a very similar aver-
age of 3.0 mm of openbite closure was found in
this study.?

These rotational effects may thus account for
the 1.9 mm reduction in lower anterior face

The Angle Orthodontist

Active vertical corrector

Vol. 61 No. 2

99



Barbre; Sinclair

100 The Angle Orthodontist

height seen in this study; a highly significant
finding when compared to the increase of 1 mm
normally seen over the same time period. Simi-
lar findings have been reported both with bite
splints,”* and with some functional appliances
utilized to treat openbites.” It is also interesting
to note that the AVC had no beneficial effect on
the shortened midface (N-ANS) seen initially in
the AVC group.

Significant additional contributions to closure
of the openbite seen in the AVC group may well
have come from the changes seen in the posi-
tion of the maxillary incisors. With 2.5° of retro-
clination and over a millimeter of eruption, the
maxillary incisors contribution to the openbite
closure may have been considerable. Similar
changes have been noted by McNamara, as well
as by Carlson and Schneiderman, and Woods
and Nanda in their bite splint studies.***”* How-
ever, Hoenie, who used a splint that covered the
incisors, failed to demonstrate increased incisor
eruption.” In that study the mandibular inci-
sors, while showing a significant amount of lin-
gual tipping, failed to demonstrate any increase
in eruption. Although the reasons for these
incisor changes is not clear, they perhaps were
in response to increased pressure being placed
on the labial surface of the incisors by the
circumoral musculature stretching and thus
producing a disturbance in soft tissue equi-
librium in response to the 7 mm of bite opening
induced by the placement of the AVC appli-
ance.'** However, it is not known how many
subjects still had a habit: at the time of the AVC
placement. The presence of the appliance might
have stopped the habit, thus contributing to the
reduction in openbite.

The AVC appeared to have minimal effects in
the anteroposterior plane of space. No signifi-
cant effects were seen on maxillary growth,
unlike other reports on bite splint effects**?*"*
and while there was a 1.2° reduction in the SNB
angle, this was not due to any additional man-
dibular growth and seemed to be attributable to
the forward, closing rotation of the mandible.*

In evaluating the overall effects of the AVC
appliance it should be noted that although the
openbite had been significantly reduced and now
averaged 0 mm, the mandibles of the patients in
the AVC group still remained somewhat defi-
cient. Patients in this group still had high man-
dibular plane angles and they were shorter than

Vol. 61 No. 2

normal in the midface. The dental corrections
seen, while initially impressive, have yet to
undergo long-term evaluation which must be
the ultimate test of any treatment regime.

Conclusions

From a study of pre- and posttreatment cepha-
lometric radiographs of 25 openbite cases treated
with the active vertical corrector, the following
conclusions were reached:

1. AVC therapy produced an average of 3 mm
of anterior openbite closure over an 8 month
treatment period.

2. The bite closure was due in large part to
maxillary and mandibular molar intrusion,
resulting in bite closing mandibular rotation.

3. Additional significant contributions to
the correction of the openbite were due to
maxillary incisor eruption and lingual tipping
combined with mandibular incisor lingual
movement.

4. A small amount of mandibular bite closing
rotation and decrease in anterior facial height
were seen, but there were only minimal skele-
tal changes in the sagittal direction attribu-
table to AVC therapy.
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