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There are varieties of severe malocclusions, which can be treated orthodontically, but with a great deal of effort.
Anterior openbite, in particular, is one malocclusion thought to be more difficult to treat, and therefore, most of them have
to be corrected by means of surgical intervention. To solve these problems, numerous studies pertinent to treatment
modalities have been introduced with controversies on the effectiveness of treatment. Suggested treatment-modalities for
anterior openbite are based directly or indirectly on the neuromuscular and morphological features and on the etiologic
and/or the environmental factors. Even though the vertical relationship of the face is increased due to the growth variation,
the normal occlusal relationship can be achieved by the adequate dentoalveolar compensatory mechanism, but in the case
of inadequate or negative dentoalveolar compensation, openbite is likely to be present. If the skeletal dysplasia is too severe
to be solved by orthodontic treatment alone, combined treatment with surgery should be done to restore the function and
the esthetics of the orofacial complex. In many cases, however, orthodontic alteration of the dentition pertinent to the given
skeletal pattern with the proper diagnosis and treatment planning can bring satisfactory results. The treatment changes
with the Multiloop Edgewise Archwire(MEAW) therapy occurred mainly in the dentoalveolar region and showed a
considerable similarity to the natural dentoalveolar compensatory mechanism, In other words, the MEAW technique allows
orthodontists to produce the natural dentoalveolar compensation orthodontically. Even if an openbite is corrected by the
orthodontic dentoalveolar compensation suitable for the skeletal pattern, relapse may still occur by the persisting etiologic
factors which originally prohibited the natural dentoalveolar compensation. The etiologic factors should be determined at
the time of initial diagnosis and should be controlled during treatment and retention.
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he definition of anterior openbite is various

according to different authors, one defined that
the lower incisors are not overlapped in the
vertical plane by the upper incisors and do not occlude
with them'. Another mentioned that it is a condition of
separation between upper and lower incisal edge from

1). Professor Dept. of Orthodontics, College of Dentistry, Seoul
National University.

2). Lecturer of Orthodontics, Dept. of Dentistry, College of
Medicine, The Catholic University of Korea.
This paper was presented at the 3rd Asian-Pacific Conference
in Taipei, Taiwan, 1998 and revised to be published

the occlusal plane and a state of non-overlapping of
upper and lower occlusal planez.

Few malocclusions have a single specific cause, more
often they are the results of a combination of many
factors operating within the inherent predetermined
growth potential of each individual patient. Etiology of
anterior openbite is also not single but multifactorial® *.
Like the other malocclusions, anterior openbite is a
congenital or acquired condition caused by hereditary
or non-hereditary effects in orofacial area™. This
vertical dysplasia can be associated with either Class
I, Class II or Class I skeletal relationship™ .
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There have been many studies regarding morphol-

ogical characteristics of anterior openbite present
various and contradicting opinions, but generally they
are like the following”™. The characteristics of
skeletal openbite in craniofacial area are a long lower
anterior facial height, a comparatively shorter posterior
facial height, a steep mandibular plane, an open gonial
angle, some retrusion of both the nasomaxillary
complex and the chin relative to the cranium. The
characteristics of dentition in skeletal openbite shows
mesially tilted molars compared to the normal tooth
axial inclination, more opened occlusal plane and
greater tooth axial inclination”. Also Subtelny11 reported
that the maxillary molars and upper anterior teeth were
supraerupted in the patient with skeletal openbite, so
the supraerupted molars can incur retroposition of the
mandible and thereby increase the lower anterior facial
height. .
Major environmental factors of anterior openbite are
thumb and finger sucking habit, mouth breathing,
fronted tongue posture incident to enlarged adenoid
tissue and/or turbinate, and inadequate growth of the
jaws to accommodate a disproportionately large tongue
resulting in forward posturing of the tongue for its
adaptation within the oral cavity*".

As the above-mentioned morphological features of
skeletal openbite malocclusion, it is possible to figure
out a general tendency of anterior openbite. But, it is
mandatory for a clinician to recognize that each case of
anterior openbite has its own unique problems. And so,
diagnosis and treatment plan must be established
according to each case.

There have been controversies on the diagnostic
reliability of many cephalometric measurements
representing the feature of anterior openbite. Wardraw™
mentioned that Overbite Depth Indicator (ODI) has
more diagnostic value than other cephalometric
measurements regarding vertical relationship. ODI is
comprised of palatal plane angle and AB to mandibular
plane (AB to MP) angle. The norm of the ODI is 745°,
If a case has an ODI value above the norm, it has a
deep bite skeletal pattern and is likely to have a deep
bite in dentition. If a case has an ODI value below the
norm, it has an openbite skeletal pattern and is likely
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Fig. 1. Schematic drawing of MEAW

to have an anterior openbite. ODI can be used not only
to evaluate the vertical skeletal pattern, but also to
prospect the progress of treatment so that we can
prepare an adequate treatment planls.

So far, the treatment modalities for anterior openbite,
which has been suggested until now be listed as
follows; tongue cn'bg’”, orthopedic forcesm“, spring
loaded posterior bite block” functional appliance™ %,
magnetic appliancezs, anterior vertical elastics®® and
decreasing of vertical dimension through the mesial
migration of posterior teeth after second premolar
extraction”.

These ways of orthodontic approach brought fairly
good results sometimes, but in many cases brought
despair. Because of this reason, orthognathic surgery
including maxillary superior repositioning has been
actively adopted in the treatment of openbitemg. This
kind of surgical approach needs a great cost to patient.
Therefore, we should consider carefully the benefit and
cost before the application of surgery.

If we use an adequate force system, we can expand
the border of orthodontic treatment for openbite
malocclusion. In other words, if we have an efficient
orthodontic mechanics, we can treat more openbite
malocclusions without orthognathic surgery.

Multiloop Edgewise Archwire (MEAW) appliance
has been known that it has an unique biomechanical
characteristics and outstanding efficiency in the
treatment of openbite malocclusion”® (Fig. 1).

In openbite, there is a mesial tilting of tooth axial
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Fig. 2. A severe case of skeletal anterior openbite malocclusion.

inclination due to the crowding of upper posterior
dentition and anterior component of occlusal force, and
the more the upper and lower occlusal planes diverge,
the greater the posterior tooth axial inclination has
become. In severe openbite cases, the rearest teeth only
occlude and all the rest of the posterior teeth showed
marked mesial tilting and loss of contact to their
opponents” (Fig. 2).

To treat anterior openbite, uprighting of the mesially
tilted molars to the hisected occlusal plane, improve-
ment of the buccolingual inclination of the posterior
teeth for optimal intercuspation, and changing of the
upper and lower occlusal plane to produce the anterior
overlap are needed. The vertical position of upper lip to
the incisal edge of upper central incisor is near 4 mm.
This mean value can be used to position the lower
occlusal plane to produce sufficient overlap between the
upper and lower incisors’.

MEAW appliance can be applied to achieve all the
above-mentioned conditions. MEAW is made of 016"
X 022" 14" length stainless steel rectangular wire, The
basic form of MEAW is an ideal archwire with L-loops
from distal side of lateral incisor to all of the
interproximal area. L-loop has a vertical and horizontal
component to allow independent movement between
teeth. So it can be used to achieve optimal intercu-

spation easily. And it can decrease the Load Deflection
Rate and so enables physiologic tooth movement. The
stiffness of anterior portion of MEAW is similar with
that of the conventional ideal arch, but the stiffness of
posterior portion with L-loops is very low compared
with that of the ideal arch. In this appliance, according
to the amount of tooth axial inclination, continuous tip
back bends, usually 3’~5’, are given. The completed
maxillary MEAW shows a marked curve of Spee and
mandibular MEAW shows a marked reverse curve of
Spee. In applying MEAW to openbite, it exerts down-
ward pressure on anterior teeth. In order to compensate
the downward pressure on anterior teeth and to function
as an anchor for the movement of posterior teeth,
uprighted by the tip back bends, anterior vertical
elastics should be applied. For that purpose, 3/16”, 6 oz
rubber elastics have been widely used and the force,
exerted by the elastics, is roughly 50 gm on closing and
150 gm on opening of the mouth respectivelyz.
Occlusal plane can be effectively controlled by force
system composed of anterior vertical elastics and
tip-back bends. In this process, functional occlusion
can be obtained comparatively in short-term by
acquiring intercuspation and controlling angulation and
inclination of the posterior teeth at the same time.
Treatment of malocclusion needs adequate diagnosis,
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treatment planning and proper force system. This is the
same for the treatment adopting MEAW appliance. An
Effective biomechanics itself never bring a good
treatment result without adequate diagnosis and
treatment planning.

We went through a study to examine and ‘evaluate
the treatment changes in anterior openbite cases treated
by means of the MEAW technique. The treatment
group is composed of sixteen young adult openbite
patients (four males and twelve females, the mean age
of 181 years at the start of treatment and 19.8 years
at the end of treatment). All of the sample were in adult
or late adolescent period to eliminate the growth factor
from the treatment change. Also, the extraction cases
were excluded from this study to eliminate any effects
which may be caused by the extraction treatment.
Eight cases were Class I and the others were Class Il
openbite. The mean treatment duration was 1.6 years
and the mean duration of MEAW therapy was six
months.

Regarding the treatment changes (Table. 1), there
were no significant changes in the skeletal
measurements, except slight increase of ODI which
was due to the increase of the AB to MP angle. This
change was probably caused by the distal movement of
the lower dentition and the B point during the treatment
of eight class III openbite patients. In the measurement
of dentoalveolar region, upper dentoalveolar height was
increased. But there was not significant change in the
vertical dimension of upper posterior teeth. The lower
anterior dentoalveolar height was increased, but the
lower posterior dentoalveolar height was decreased.
Concerning on positional change of upper and lower
second molar to pterygomaxillary point (PTM), distal
movement of posterior teeth cannot be neglected. This
acquired space can be used to upright the posterior
teeth distally and to improve the interincisal angle,
which is usually small in openbite cases. From the
results, we may suppose that MEAW appliance can
prevent posterior teeth from extrusion during distal
uprighting without placing any supplemental appliances
such as posterior bite block and high-full headgear. In
the point of change in tooth axial inclination, increase
of interincisal angle was contributed to improvement of
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Fig. 3. Schematic drawing of the occlusal plane
reconstruction, compared to the occlusal
plane tipping .

protrusion. All of the upper and lower posterior teeth
were uprighted to the bisected occlusal plane. Despite
some variation, the change to the axial inclination of
the upper posterior teeth to palatal plane and that of the
lower posterior teeth to mandibular plane indicated the
distal tilting movement of the upper and lower posterior
teeth. Concerning on positional change in occlusal
plane, upper occlusal plane to palatal plane angle and
lower occlusal plane to mandibular plane angle were
significantly increased. This kind of change in occlusal
plane is different from that of the simple extrusion of
anterior teeth. ,

We can say that occlusal plane reconstruction is an
occlusal plane change accompanying the uprighting of
the posterior teeth. And the occlusal plane tipping is an
occlusal plane change without the uprighting of the
posterior teeth, usually observed in the conventional
orthodontic treatment methods to decrease vertical
dimension through the mesial migration of posterior
teeth after second premolar extraction (Fig. 3).

To compare the morphological features of treated
group with normal occlusion group, 58 lateral cephalo—
grams were chosen. The normal sample had pleasing
facial profile, esthetically and functionally normal occlu-
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Fig. 4. Samples of Normal Occlusion Group 1(NOG1)(A) and Normal Occlusion Group 2(NOG2)(B).

sion, and also, no experience 1n orthodontic and
prosthetic treatment.

In lateral cephalometric analysis of this normal
sample, vertical relationship in facial profile showed
large variation. By reason of that, the normal sample
was divided into Normal Occlusion Group 1 (NOG 1)
and Normal Occlusion Group 2 (NOG 2). NOG 2
showed lower than 1 standard deviation from the
normal value of ODI and showed disharmony in vertical
relationship which can be noticed from 5 cephalometric
measurements; SN plane to mandibular plane angle,
palatal plane to mandibular plane angle, gomial angle,
posterior total facial height (PTFH)/ anterior total facial
height (ATFH) ratio, anterior lower facial height
(ALFH)/ anterior total facial height (ATFH) ratio. If
more than 3 of these 5 measurements are out of 1 SD
in a sample, we classified the sample into a group
which showed normal occlusion but openbite skeletal
pattern (NOG 2). There were 18 samples which could

be classified into NOG 2. Rest of them were classified
into NOG 1, defined as a group with normal range of
vertical cephalometric facial relationship and normal
occlusion (Fig. 4).

Even though there is an increased vertical
cephalometric relationship of face, normal occlusion can
be accomplished by the dentoalveolar compensatory
mechanism, refered by Solow?’l, which compensates the
variation in the positional relationship between jaws
due to the variation of craniofacial growth.

Bjijrk32 stated that, in case of positional change in
jaws during facial growth and development, the
eruption paths of the teeth should be changed
compensatively. But if this compensation does not
occur or is insufficient, occlusal variation and space
problem can be brought about.

Solow” refered to the need of the dentoalveolar
compensatory mechanism, that is, since there is large
variation in amount and direction of growth, no perfect
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Table 1. Treatment changes of anterior openbite malocclusion cases using MEAW technigue.

SKELETAL MEASUREMENTS :
. SN-MP angle 4375 468 434 540 NS

1
2. FH-PP angle 66 313 61 29 NS.
3. AB-MP angle 60.16 378 61.36 417 *k
4. ODI 60.86 528 61.99 549 *
5. PP-MP angle 3331 466 3328 478 NS.
6. Gonial angle 12901 6.4 12845 6.01 NS.
7. PTFH / ATFH (%) 5952 387 59.74 453 NS:
8. ALFH / ATFH (%) 56.87 S 209 57.09 181 NS.

DENTOALVEOLAR MEASUREMENTS
9. U1-PP (UADH) 2856 221 3057 2.21 Hokk

10. U7-PP (UPDH) 21.19 212 2226 254 NS.
11. L1-MP (LADH) 314 231 592 350 ook
12. L7-MP (LPDH) 3031 2.07 227 2.45 ok
13. Ptm to U7 distal (mm) 461 17 371 2.03 ok
14. Ptm to L7 distal (mm) 591 266 398 258 ek
15. Overbite -463 213 91 66 ook
16. Overjet 262 181 324 1.00 NS.
17. UADH (long axis) 3B 272 371 2.60 NS.
18. LADH (long axis) 4359 244 46.66 37 Hokck
OCCLUSAL PLANE MEASUREMENTS
19. PP-UOP 6.98 371 9.89 462 ok
20. MP-LOP 21.22 3.2 26.20 439 ok
21. PP-UOP / PP-MP 20 10 2 1 *ok
22. MP-LOP / PP-MP ! 10 i 16 Kook
TOOTH AXIS MEASUREMENTS
23. Interincisal angle 11874 0.8 12944 9.75 ok
24. BOP-U4 76.30 490 86.02 362 ok
25. BOP-U5 82.86 374 89.78 304 ook
26. BOP-U6 89.95 626 9264 424 NS.
27. BOP-U7 98.04 781 99.04 691 NS.
28. BOP-14 76.82 423 8.2 3.36 Hkk
29. BOP-15 7799 472 87.06 339 ook
30. BOP-L6 80.59 . 6.06 894 3.74 *k
31. BOP-L7 81.01 454 9241 5.89 Kok
32. PP-U4 9391 6.46 86.11 553 ook
33 PP-U5 .14 7.08 8158 563 sk
34. PP-U6 80.21 661 7850 588 NS.
3. PP-U7 . 72.16 768 7214 7.09 NS.
36. MP-14 79.31 52 69.97 400 ok
37. MP-L5 7811 5.71 68.19 402 ok
38. MP-L6 7553 711 66.30 425 Hoxx
39. MP-L7 3509 654 62.86 5.14 ok

Not significant NS. P <005 * P <001 * P <0.001 #**
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Table 2. Comparison of skeletal features.

The Diagnosis and Treatment of Anterior Openbite Malocclusion

SN-MP angle 3418 + 531 4168 + 420" 4375 + 468 4344 + 540
FH-PP angle 1.00 + 221 069 + 283 066 + 3.13 061 + 296
AB-MP angle 69.20 + 383 60.56 + 295" 60.16 + 3.78 61.36 + 417
ODI 7023 + 481 61.30 + 401" 60.86 + 528 6199 + 549
PP-MP angle 2374 + 388 3174 + 353 3331 £ 466 3328 + 478
Gonial angle o 12145 + 416 13156 + 4.14° 12901 + 6.34 12845 + 601
PTH / AFH (%) 66.99 + 408 61.02 + 343" 0952 + 387 50.74 + 453
LFH / TFH (%) 5527 # 1.37 5621 + 221" 56.87 £ 209 5709 + 181

* P <005 (between NOG 1 and NOG 2)
a P < 0.05 (between NOG 2 and Pretreatment)
b P < 0.05 (between NOG 2 and Posttreatment)

Table 3. Comparison of Dentoalveolar features.

Ul-PP (UADH) 2099 + 2776 3163 + 240° 2856 + 22T 3057 + 227
U7-PP (UPDH) 2245 + 248 2294 + 236 2119 + 212 2226 + 24
L1-MP (LADH) 4536 + 367 4652 + 321 4314 + 2.31° 4692 £ 350
L1-MP (LPDH) 3316 + 354 3018 + 2.33" 3031 + 207 L2927 + 245
Ptm to U7 D (mm) 58 + 252 58l + 215 461 + 179 371 + 208
Ptm to L7 D (mm) 593 + 272 6.11 + 268 591 + 2.66 398 + 258
Overbite 145 + 079 139 + 0.77 -463 + 213 091 + 066
Overjet 319 + 079 301 + 0.80 262 + 181 324 + 1.00
UADH (long axis) 3370 * 265 3.38 + 2517 3354 + 272 33.71 + 260
LADH (long axis) 4622 + 392 4703 + 3.29 4359 + 2.44° 4666 + 375

* P < 005 (between NOG 1 and NOG 2)
a P <005 (between NOG 2 and Pretreatment)
b P < 0.05 (between NOG 2 and Posttreatment)

harmony can be acquired in jaws. So, teeth eruption
and the positional change of them to compensate the
interarch variation can accomplish the normal occlusal
relationship between two arches. The contributing
factors of the mechanism, can be counted, are normal
tooth eruption process, the effect of soft tissue envelope
around dentoalveolar area, and inclined-plane effect of

adjacent and opposing teeth during eruption and
mastication.

The morphological features of pre-treatment and
post-treatment groups were compared with NOG 1 and
NOG 2. In the skeletal measurements, all variables
showed significant differences between NOG 1 and
NOG 2. There was no significant difference between
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Table 4. Comparison of teeth axial inclinations.
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12944 + 975

Interincisal angle 12191 + 751 12396 + 645 11874 + 9.86
BOP-U4 80.10 + 417 8283 + 398" 76.30 + 490" 8.02 + 362
BOP-U5 8.04 + 38 8156 + 328" 8286 + 374 89.78 + 3.04
BOP-Ub 8559 + 4.00 90.37 + 379 8995 + 6.26 9264 + 424
BOP-U7 %67 + 5.33 976 + 462 9B + 781 9904 + 691
BOP-14 8L13 + 424 8302 + 438 682 + 423 &.25 + 3.36
BOP-L5 82.38 + 348 8416 + 443 7199 * 472 87.06 + 339
BOP-L6 8358 + 403 84.10 + 3.98 8059 + 6.05° 8894 + 374
BOP-L7 81.27 + 482 82.68 + 410 81.01 + 44 9241 + 589
PP-U4 9319 + 503 89.03 + 462" 9391 + 646" 86.11 + 553
PP-US 9023 + 729 8436 + 427 8314 + 708 8158 * 563
PP-Ub 8367 + 465 8147 + 4.36 80.21 + 661 7850 + 588
PP-U7 76.65 + 534 76.15 + 498 7216 + 168 7214 + 109
MP-14 8149 + 457 7301 + 4307 7931 + 526" 69.97 + 4.00°
MP-L5 80.24 + 416 TL87 + 4.24° 7811 + 5.71° 6819 + 4.02°
- MP-L6 - 7906 £ 470 7183 + 394" 53 + 711 66.30 + 425"
MP-L7 8135 + 506 7334 + 347 7009 + 6.54 62.36 + 5.14°

* P < 005 (between NOG 1 and NOG 2)
a P < 0.05 (between NOG 2 and Pretreatment)
b P < 0.05 (between NOG 2 and Posttreatment)

NOG 2 and the treatment group, NOG 2 and the
treatment group showed the same vertically increased
skeletal openbite pattern. The NOG 2 obtained normal
occlusal relationship through the dentoalveolar com-
pensatory mechanism which compensates the variation
in the jaw relationship during growth (Table. 2).

In the dentoalveolar measurements, the upper ante-
rior- dentoalveolar height of NOG 2 was significantly
greater than that of NOG 1. The lower postetior
dentoalveolar height of NOG 2 was significantly
smaller than that of NOG 1. All of the measurements
of the pre-treatment group were significantly smaller
than those of NOG 2, except the lower posterior
dentoalveolar height. There were no significant
differences between NOG 2 and the post-treatment
group (Table. 3).

900

The axial inclination of the posterior teeth, palatal
plane and mandibular plane showed some variation
bétween the groups. However, these angles of the
post-treatment group showed a tendency to become
similar with those of NOG 2 (Table. 4).

In the treated group, actual treatment effect of MEAW
appliance occurred in dentoalveolar area and the
morphologic feature of post-treatment group was
getting similar to that of NOG 2. Dentoalveolar height
and position of occlusal plane were changed to follow
the pattern of NOG 2, even though some variations were
shown in the dentoalveolar measurements. In the
position of the occlusal plane, significant difference were
noticed in palatal plane to upper occlusal plane angle (PP
to UOP) and mandibular plane to lower occlusal plane
(MP to LOP) between NOG 1 and NOG 2 (Table. 5).
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Table 5. Comparison of occlusal plane position.

984 + 315 698 + 371°

The Diagnosis and Treatment of Anterior Openbite Malocclusion

PP-UOP 806 + 296 989 + 462
MP-LOP 1937 + 321 2622 + 291" 2122 + 3.26° 2620 + 439
PP-UOP / PP-MP 0.33 + 010 030 + 0.09 020 + 0.10° 029 + 011
MP-LOP / PP-MP 082 + 012 083 + 013 064 + 0.10° 0.79 + 016

* P < 005 (between NOG 1 and NOG 2)
a P < 0.05 (between NOG 2 and Pretreatment)
b P < 0.05 (between NOG 2 and Posttreatment)

Fig. 5. Occlusal plane reconstruction of an anterior openbite case(A, B), compared to a sample of NOG2(C).

Nielson™ defined maxillary zone as PP to UOP,
normally 1023°, and mandibular zone as MP to LOP
normally 204", In the space provided by basal part of
each jaw (palatal plane to mandibular plane angle), ratio
of PP to UOP and MP to LOP were constant in both
group. For a case of increase in the vertical jaw
relationship, increase in the maxillary zone and mandi

bular zone means a favorable dentoalveolar compen—
sation. Tf there is not a favorable changes of the
maxillary and mandibular zone in the case, it might
mean inadequate dentoalveolar compensation.

In summary, NOG 2 and openbite treatment group
showed vertically increased facial profile similarly. In
the treatment of openbite using MEAW technique,
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orthodontic dentoalveolar reconstruction has been
accomplished through the changes in occlusal plane and
dentition. The changes were similar with NOG 2 that
showed skeletal openbite pattern but established normal
occlusion by natural dentoalveolar compensation. In
other words, the treatment effect of MEAW technique
is establishment of the natural dentoalveolar com-
pensation orthodontically so as to make an appropriate
dentition to the given skeletal pattern of anterior
openbite. Orthodontic dentoalveolar compensation has
been accomplished through the uprighting of mesially
tilted posterior teeth and reconstruction of occlusal
plane suitable for one’s own skeletal pattern (Fig. 5).

Majority of openbite cases, have been treated so far,
showed reasonable stability during the follow-ups. But
some did not. In the study of Nemeth and Isaacson™ on
the relapse after orthodontic treatment and in the study
of Denison™ on the relapse of openbite cases treated by
orthognathic surgery, they stated that relapse of
openbite treatment had occurred and the relapse was
caused by disharmony in the function of circumoral
musculature and other uncontrolled, undetected functi-
onal factors which originally caused the malocclusion.
It would be impossible to avoid the relapse, even if we
achieve the orthodontic dentoalveolar compensation
suitable to the skeletal pattern, but we could not control
the contributing factors which prohibit the natural
dentoalveolar compensation.

The known environmental factors for the anterior
openbite are thumb and finger sucking habit, large ton-

sils and adenoid, disproportionately large tongue, inco-

mpetency of lips, etc'. Even though many researches
regarding environmental factors have been accom-
plished, this field leaves much more studies to be done.

In some cases, environmental factors can be noticed
at initial diagnosis. During the retention period, an
exercise preventing the downward movement of tongue
position or a lip exercise for improving lip competency
have been applied to several cases. However, long term
evaluation of the effects of these kinds of muscle
exercises for post-treatment stability have not been
established.

The problems in the long-term stability of anterior
openbite treatment can be overcame by expanding
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knowledge about environmental factors and by
progression in the diagnostic skill.
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