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ABSTRACT

Objective: This study was designed to evaluate the effect of corticotomy and
miniplates’ usage as skeletal anchorage for maxillary molars’ intrusion during
correction of skeletal anterior open bite (SAOB). Patients, materials and methods:
A sample of 22 patients with an age range from 14 to 22 years, suffering from skeletal
anterior open bite with increased posterior maxillary vertical height. The participants
were randomly divided into two groups according to the corticotomy approach.
Group I: both buccal and palatal corticotomies were performed. Group II: only buccal
corticotomy was performed. Buccal miniplates and palatal mini-screws were used
as skeletal anchorage for maxillary molars’ intrusion assisted by corticotomy. The
measurements, including maxillary dento-alveolar heights (mm), bucal crestal alveolar
bone heights (mm), bucco-palatal angulations (B-P°) and mesio-distal angulations
(M-D°) of right and left maxillary first permanent molars, 4.5 months after intrusion
commencement. Results: The dento-alveolar height as well as the buccal crestal
alveolar height decreased significantly after intrusion in both groups (p<0.001 and
p=<0.05, respectively), but without significant differences between them. Similarly, the
M-D and B-P angulations increased significantly after intrusion in both groups (p<0.01
and p=<0.001, respectively), with no significant differences between both groups.
Conclusions: The current corticotomy approaches and temporary anchorage devices
(TADs) were similarly effective for maxillary molar intrusion in cases of (SAOB),
but complete correction of SAOB was not achieved. Both the posterior maxillary
dento-alveolar and buccal crestal alveolar bone heights diminished similarly in both
corticotomy methods. Neither mesio-distal nor bucco-palatal angulations of maxillary
first permanent molar crown revealed major changes in matching both approaches of
intrusion.

* Paper extracted from Ph.D thesis entitled “Corticotomy for Correction of Skeletal Anterior Open Bite Using Miniplates as
Skeletal Anchorage (A Clinical and Cone Beam Comparative Study).
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INTRODUCTION

Skeletal anterior open bite is one of the most
difficult cases in orthodontics not only to treat, but
also to retain due to its multifactorial nature. In adult
patients, treatment of severe skeletal anterior open
bite consists mainly of surgically repositioning both
the maxilla and the mandible. This is true in the
adult because adults have little growth potential,
and often open bites are combined with a long
face tendency . Many treatment modalities were
proposed for such cases like high pull head gear,
as well as, intra- oral appliances such as Harvold
activator, open bite bionator, posterior bite blocks,
as intrusive modalities whereby successful molar
intrusion was achieved in an attempt to correct
SOB. Unfortunately, however, these techniques
have a number of other demerits “.

Noteworthy, surgical treatment of SOB
malocclusion by conventional Le Fort 1 surgery
was considered as the typical treatment or the first
option for SAOB malocclusions . Unfortunately,
patient acceptance of this treatment modality was
almost negative and not accepted by most of the
current research patients. The second treatment
option was intrusion of the posterior teeth to
correct the anterior open bite. Therefore, molar
intrusion considered to be the best treatment choice
because it leads to an autorotation of the mandible
in the counterclockwise direction, thus improving
the long anterior facial height ''». However,
there might be other, less-invasive treatment
options not requiring orthognathic surgery. If it is
possible to orthodontically intrude posterior teeth,
the accompanying changes in occlusal plane,
mandibular plane, lower anterior face height, and
anterior dental overbite would close the patient’s
open bite. However, intrusion of posterior or anterior
dentition is always difficult to achieve without the
side effect of extrusion of the anchorage teeth (%17,

The temporary anchorage devices (TADs), such
as dental implants @*'*29  miniplates (°2'> and
mini-screws (16232629 have been developed in a trial
to provide the solution of this problem, i.e. extrusion
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of anchorage teeth. Based on the above mentioned
reports, the present study aimed to correct SAOB
malocclusion by posterior maxillary intrusion via
buccal miniplates and palatal mini-screws. This
approach was assisted by corticotomies to reduce
the resistance of the cortical bone and to shorten the
required intrusion time. Additionally, corticotomy
assisted intrusion could decrease the chance of
hazards that could occur with intrusive tooth
movement, such as root resorption and loss of tooth
vitality especially in adult patients *2!?22%3D_Cone
beam computed tomography (CBCT) was used
for evaluation of the intrusion due to the proposed
limitations of the two dimensional radiographic
assessments >3, Therefore, the current CBCT
study aimed to evaluate and compare the effect
of maxillary molar intrusion via miniplates and
mini-screws in correction of SAOB cases that was
assisted with buccal side corticotomies with or
without a palatal one.

PATIENTS, MATERIALS AND METHODS

The present clinical study was conducted ini-
tially on 22 patients with age range between 14-
22 years old with increased posterior maxillary
dento-alveolar height. The participants were ran-
domly divided into two groups according to the
corticotomy undertaken in the posterior maxillary
segment; each consisted initially of 11 patients. In
group (I) both buccal and palatal corticotomies were
performed, and group (II) only buccal corticotomy
was assumed. Additionally, in both groups, buccal
miniplates and palatal mini-screws were used as
TADs to provide palatal intrusive force in both right
and left maxillary molars which were leveled and
aligned with maxillary premolars using segmental
fixed orthodontic appliance (Unitek™ Metal bands,
3M Unitek USA, Unitek™ Miniature Twin Metal
Brackets, 3M, Unitek USA, Unitek™ Orthodon-
tic Composite, 3M, Unitek USA). Sequential orth-
odontic arch wires were used starting from 0.012”
Ni-Ti up to 0.016x0.022” St.St. arch wire (G & H
wire company, USA).
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The patients and/or guardians were fully
informed about the procedures, and informed
written consents were obtained before commencing
the study and approved by the Ethical Committee
of Faculty of Dental Medicine for Girls, Al-Azhar
University, Cairo, Egypt.

The following routine orthodontic records were
obtained for each patient before treatment:

1. Extra-oral photographs (frontal at rest, frontal
during smile, right and left profile views).

2. Intra-oral photographs (frontal, right and left
side views, upper and lower occlusal views).

3. Orthodontic study models.
4. Standardized lateral cephalometric radiographs.
5. Panoramic radiograph.

In addition, pre-and post-intrusion CBCT
images were obtained after an average observation
period of 4.5 months and the following CBCT
measurements were evaluated before intrusion (T1)
and after intrusion (T2):

1- Dento-alveolar height (mm) of right and left
maxillary first permanent molars.

2- Buccal crestal alveolar bone height (mm) of
right and left maxillary first permanent molars.

3- Mesio-distal angulation (°) of right and left
maxillary first permanent molars.

4- Bucco-palatal angulation (°) of right and left
maxillary first permanent molars.

Unfortunately, 9 patients were dropped out from
the current study (5 from group I, and 4 from group
II). This was mainly due to lack of patient compli-
ance and co-operation and the failure to communi-
cate with most of them after performing the surgi-
cal procedures. Additionally, it was very difficult
to compensate for dropped out patients due to the
relatively low prevalence and nature of this com-
plex malocclusion. Therefore, the study objectives
were evaluated with the remaining 13 patients.

The collected data were tabulated and statistically
analyzed for each variable within each group using
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Statistical Package for Social Science (SPSS)
Version 20. Comparison of the changes in the
previous measurements between groups, as well as
within each group, were performed using student’s
t- test, paired t-test for parametric measures, and
Mann-Whitney U test for non-parametric measures.

RESULTS

The results of the study showed that the dento-
alveolar height of right and left first permanent
molars had statistically significant decreases of
1.55+0.71mm and 1.11+0.71mm, respectively, in
patients with both buccal and palatal corticotomies
(groupl).Inpatients whohad only buccal corticotomy
(group II), there were statistically significant
decreases of 1.37+0.39mm and 1.50+0.46mm in
the right and left sides, respectively. These changes
were not significantly different from those of the
first group. (Tables 1&2, Figs. 1&2)

Regarding the height of buccal crestal alveolar
bone, it was reduced in group (I) by means of
0.83+0.12mm and 0.23+0.10mm in right and
left sides, respectively. However, in group (1),
it revealed mean decreases of 1.25+0.52mm and
1.23+0.52mm in right and left maxillary first
permanent molars, respectively. Similarly, these
changes were not significantly different from those
of the first group. (Tables. 3&4, Figs. 3&4)

Concerning the mesio-distal angulations of right
and left maxillary first permanent molars, there was
statistically significant increase in group I that were
1.26+0.45° and 0.78+0.35°, respectively. Moreover,
those in group II had mean increases of 1.04+0.32°
and 1.21+£042°, respectively, which were not
significantly different from those of the first group.
(Tables. 5&6, Figs. 5&6)

The results of bucco-palatal angulations of
maxillary first permanent molars in group I showed
significant increases of 1.79+0.74° and 1.89+0.64° in
right and left sides, respectively. These angulations
were 2.30+0.35°and 2.9+0.52°, respectively, in
group II which were comparable with those of the
first group. (Tables. 7&8, Figs. 7&8)
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Table (1) Comparison of amount of changes of dento-alveolar height (mm) of URG, between both groups,
before (T1) & after (T2) intrusion, using Student’s t-test, and Mann-Whitney U test.

Group I (n=6)

Group Il (n=7)

95% CI for the difference

Mean SD Mean SD Lower bound Upper bound p-value Sig.

Tl 25.60 1.02 26.65 1.32 -2.42 0.33 0.122% NS
T2 24.05 0.57 25.28 1.59 -2.62 2.72 0.078% NS
Change -1.55 0.71 -1.37 0.39 -0.85 0.49 0.277b NS

SD= Standard Deviation, n= number, NS: Non-Significant p > 0.05, a= Student’s t-test, b= Mann-Whitney U test,
p= probability level, Sig= Significance.

W Group |
_Group Il

Fig. (1) Bar chart representing comparison of means of
dento- alveolar height (mm) of UR6 before (T1) &
after (T2) intrusion between both groups.

0 -—

Tl T2

Change

Table (2) Comparison of the amount of changes dento-alveolar height (mm) of UL6, between both groups,
before (T1) & after (T2) intrusion, by Student’s t-test, and Mann-Whitney U test.

Group I (n=6) Group Il (n=7) 95% CI for the difference

Mean SD Mean SD Lower bound Upper bound p-value Sig.

T1 2498 1.02 26.08 1.12 -2.32 0.31 0.126a NS
T2 23.87 0.57 25.18 1.29 -2.60 2.52 0.069a NS
Change -1.11 -0.71 -1.50 -0.35 -0.79 041 0.257b NS

SD= Standard Deviation, n= number, NS= Non- Significant p > 0.05, a= Student’s t-test, b= Mann-Whitney U test,
p= probability level, Sig= Significance.

30
25 I I
20 -
E
85
0 HGroup | Fig. (2) Bar chart representing means for comparison between
§‘ | dento-alveolar heights (mm) of UL6 between groups.
s 5 - Group I
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Table (3): Comparison between buccal crestal alveolar bone height (mm) of URG6 in both groups before (T1)
& after (T2) intrusion using Student’s t-test and Mann-Whitney U test for comparing changes between groups.

Group I (n=6)

Group 11 (n=7)

95% CI for the difference
p-value Sig.

Mean SD Mean SD Lower bound Upper bound
Tl 12.93 0.83 14.09 1.01 224 0.8 0.037° *
T2 12.10 0.89 12.84 1.05 -1.87 040 0.183% NS
Change -0.83 0.12 -1.25 0.52 -0.01 0.86 0.096° NS

SD= Standard Deviation, n= number, *= Significant p < 0.05, NS= Non-Significant, a= Student’s t-test,
b= Mann- Whitney U test, p= probability level, Sig= Significance.

Mean (mm)

H Group |

2 i Group Il

T1 T2

Change

Fig. (3) Bar chart representing comparison of means of buccal
crestal alveolar bone height (mm) of UR6 before (T1)
& after (T2) intrusion between groups.

Table (4) Comparison between buccal crestal alveolar bone height (mm) of UL6 in both groups before (T1) &
after (T2) intrusion using Student’s t-test and Mann-Whitney U test for comparing changes between groups.

Group I (n=6)

Group 11 (n=7)

95% Cl for the difference
p-value Sig.

Mean SD Mean SD Lower bound Upper bound
T1 12.83 0.73 14.08 1.11 -2.22 -0.78 0.053% *
T2 12.60 0.79 12.85 1.15 -1.37 0.32 0.173% NS
Change -0.23 0.12 -1.23 0.52 -0.03 0.65 0.087b NS

SD= Standard Deviation, n= number, *= Significant p < 0.05, NS= Non-Significant, a= Student’s t-test,
b= Mann- Whitney U test, p= probability level, Sig= Significance.

14

m Group |

12
ElO
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MO NBG

Group Il

T1 T2

Change

Fig. (4) Bar chart representing comparison of means of
buccal crestal alveolar bone height (mm) of UL6
between groups.
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Table (5): Comparison between M-D angulation of UR6 in both groups before (T1) & after (T2) intrusion
using Student’s t-test and Mann-Whitney U test for comparison of changes between both groups.

Group I (n=6)

Group II (n=7)

95% CI for the difference

p-value Sig.

Mean SD Mean SD Lower bound Upper bound
T1 85.71 2.76 88.60 1.78 -5.59 -0.18 0.038% *
T2 86.97 298 89.64 1.93 -5.59 0.25 0.070% NS
Change 1.26 045 1.04 0.32 -0.24 0.67 0.440” NS

SD= Standard Deviation, n= number, *= Significant p < 0.05, NS= Non-Significant p>0.05, a= Student’s t-test,
b= Mann-Whitney U test, p= probability level, Sig= Significance.

100
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880
=

m
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20
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Fig. (5) Bar chart representing comparison of means of M-D

crown angulation of UR6 before (T1) & after (T2)
intrusion between groups.

Table (6): Comparison between M-D angulation of UL6 before (T1) & after (T2) intrusion in both groups

using Student’s t-test and Mann-Whitney U test for comparing changes between groups.

Group I (n=6)

Group 11 (n=7)

95% ClI for the difference

p-value Sig.

Mean SD Mean SD Lower bound Upper bound
T1 86.21 273 88.56 -4.98 -0.19 0.035% *
T2 86.99 2.88 89.84 -4.96 0.35 0.080? NS
Change 0.78 0.71 1.28 0.44 -045 0.61 0.040b *

SD= Standard Deviation, n= number, *= Significant p < 0.05, NS= Non-Significant p>0.05, a= Student’s t-test,
b= Mann-Whitney U test, p= probability level, Sig= Significance.

100

Mean

E Group |

T2

Change

Fig. (6) Bar chart Line chart representing comparison of

changes in mean M-D crown angulation of UL6
before (T1) & after (T2) intrusion between both

groups.
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Table (7): Comparison between B-P angulations of UR6 before (T1) & after (12) intrusion in both groups
by Student’s t-test and Mann-Whitney U test for comparing changes between both groups.

Group I (n=6) Group II (n=7) 95% ClI for the difference
p-value Sig.
Mean SD Mean SD Lower bound Upper bound
Tl 87.06 3.13 86.51 2.89 297 4.05 0.7422 NS
T2 88.84 295 88.81 3.09 -3.48 3.54 0.986 NS
Change 1.79 0.74 2.30 0.35 -1.19 0.16 0.034b *

CI= Confidence Interval, n= number, NS= Non-Significant p >0.05, *= Significant p<0.05, a= Student’s t-test,
b= Mann-Whitney U test, p= probability level, Sig= Significance.

100
80
?O BGroup | Fig. (7) Bar chart representing comparison of changes in B-P
P P angulation of URG6 before (T1) & after (T2) intrusion
sS40 M Group Il

between groups.
20

0 -

o —

T1 T2 Chanee

Table (8): Comparison between B-P angulations of UL6 before (T1) & after (T2) intrusion in both groups
using Student’s t-test and Mann-Whitney U test for comparing changes between groups.

Group I (n=6) Group 11 (n=7) 95% CI for the difference
p-value Sig.
Mean SD Mean SD Lower bound Upper bound
T1 87.12 3.12 86.11 2.59 -2.98 4.05 0.7022 NS
T2 89.01 2.86 89.01 3.05 -3.18 334 0.8862 NS
Change 01.89 0.64 2.90 1.05 -1.17 0.18 0.044b *

CI= Confidence Interval, n= number, NS= Non-Significant p >0.05, *= Significant p<0.05, a= Student’s t-test,
b= Mann-Whitney U test, p= probability level, Sig= Significance.

100
I I
80
‘%60 1 ' Fig. (8) Bar chart comparison of changes in B-P angulation
s EGroup | of UL6 before (T1) & after (T2) intrusion between
sS40 - W Group Il groups
20 -
0 - —k. T
T1 T2 Change




(434) ADJ-for Grils, Vol. 4, No. 4

DISCUSSION

Throughout the history of orthodontics, skeletal
open bite has been considered one of the most difficult
and challenging malocclusions, where combinations
of skeletal, dental, and sometimes functional factors
interact. It is often the outcome of a vertical growth
pattern and increased maxillary posterior vertical
height. Noteworthy, surgical treatment of SAOB
malocclusion by conventional Le Fort 1 surgery
was considered as the typical treatment or the first
option for SAOB malocclusions !?. Unfortunately,
patient acceptance of this treatment modality was
almost negative and not accepted by most of the
current research patients. The second treatment
option was intrusion of the posterior teeth to correct
the anterior open bite. Therefore, molar intrusion
considered to be the best treatment choice because
it leads to an autorotation of the mandible in the
counterclockwise direction, thus improving the
long anterior facial height “'?. However, intrusion
of posterior or anterior dentition is always difficult
to achieve without the side effect of extrusion of the
anchorage teeth *19).

Temporary anchorage devices (TADs) were used
to overcome this problem ¥, So the current study
was performed using TADs; miniplates; to avoid
these side effects of tooth borne anchorage during
maxillary molar intrusion for management of
skeletal anterior open bite. Moreover, this study
was performed to compare between the efficiency
of two surgical techniques, palatal and buccal
corticotomies versus only buccal corticotomy, to
assess maxillary molar intrusion during management
of skeletal anterior open bite.

Results’ interpretation

Dento-alveolar height of maxillary 1 permanent
molars:

In the current study; the maximum amount of
achieved intrusion was 2.21mm in patients who had
both buccal and palatal corticotomies, and 2.02mm
in the group performed only buccal corticotomy in
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average time of 4+0.2 months. These findings do
not concur with those of previous case reports who
obtained that intrusion in relatively longer periods
of 6.5 months @V, 5.5 months ¥, and 5.1months .
Moreover, most of these reports used only buccal
corticotomies and 2D cephalometric radiographs
for evaluation of intrusion that might explain such
disagreement. The results of this study revealed
that both miniplates and palatal mini-screws could
be successfully used for molar intrusion. Statistical
evaluation of these interventions revealed a
significant amount of maxillary first right and left
molars’ intrusion (1.55+0.71mm and 1.11+0.71mm,
respectively, in group I, as well as, 1.37+0.39mm,
1.50+0.46mm, respectively, in the group II). These
results agree with several studies which showed
comparable amounts of successful molar intrusion
using TADs (132139,

In the current study, the intrusive forces where
restricted only to the maxillary molars and the
intrusive mechanics were initiated after completion
of leveling and alignment using segmental fixed
appliance. A previous study showed the amount
of molar intrusion achieved could be related to the
application of intrusive mechanics for both upper
and lower molars by using full fixed appliances
and application of intrusive mechanics on the
whole posterior segment, upper and lower. This
was undertaken to avoid, as much as possible,
any additional variables that would be involved,
if full fixed appliance and/or both upper and lower
posterior segments were simultaneously intruded®>.

Bucco-palatal crown angulation of maxillary 1*
permanent molars:

In the present CBCT study, both right and left
maxillary first molars showed amount of buccal
tipping that measured 1.79+0.74° and 1.89+0.64°,
respectively in group I. However, this buccal tipping
was significantly greater in group II as measured
2.540.35° and 2.9+0.52°, respectively. During
intrusion of maxillary molars, a recent research”
avoided the use of trans-palatal arch (TPA) to
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eliminate the added variable of intrusive forces
from the tongue being applied to a TPA. However,
several case reports have utilized TPA to counteract
the buccal intrusive force which was not available
in the present study as previously described *!-2627)

Unfortunately, this observed amount of buccal
tipping was unavoidable due to lack of TPA. In
addition, the study design involved the application
of palatal intrusive force via palatal mini-screws
that made the use of TPA very difficult G*3®).

It is important to note that, buccal tipping of the
maxillary molars during intrusion could be another
factor for lack of complete improvement of SAOB
noticed in patients of the present study. The same
note was observed in a previous investigation which
revealed that buccal tipping of posterior maxillary
segment was inevitable because of the location of
the line of force in relation to the center of resistance
of the segment. It has been reported that, tipping
of buccal segment not only impaired posterior
occlusion but also impeded successful elimination
of the SAOB because of the interferences created
between upper and lower teeth 19,

However, reduction or curtail of buccal tipping
of maxillary molars during intrusion was of major
concern during performing the current study. Hence;
it was the trigger to use mini-screws on the palatal
sides for application of palatal intrusive force as
well as to counteract the buccal tipping during
application of buccal intrusive force as possible.
Even though, it was reported that even with TADs
as mini-screws located in the palate, it could be
difficult to obtain a vector sum that passes through
the center of resistance due to the anatomy of the
palatal and buccal alveolar bone®2®),

Mesio-distal crown angulation of maxillary molars:

In the contemporary study, mesio-distal crown
(M-D) angulations of maxillary right and left first
permanent molars after intrusion were 86.97+2.98°
and 86.99+2.88°, respectively in group I. However,
89.64+1.93° and 89.84+191°,

those were

(435)

respectively in group II. According to previous
case reports °*” M-D angulations reflected on the
anterior overjet relation. It was reported that overjet
was improved by distally inclining the mandibular
molars using implants as orthodontic anchorage,
and overbite was improved by extruding the
anterior teeth ©?. Accordingly, this might be another
important factor for mal- perfection of the anterior
open bite closure of the present cases.

Crestal alveolar bone height of maxillary first
molars:

The height of the crestal alveolar bone, measured
in the current study, showed a significant decrease
after intrusion. The amounts of decrease in group I
were 0.83+0.12mm and 0.23+0.13mm, respectively.
That amounts were greater than the same measure
in the cases with only buccal corticotomy which
1.25+0.52mm 1.23+0.52mm,
respectively. These findings could be attributed to the

measured and
buccal tipping that was previously mentioned in the
existent discussion. The crestal alveolar bone height
was rarely evaluated in previous studies concerning
open bite correction; however, it was evaluated
and found to be decreased by 1.89+0.59mm after
rapid maxillary expansion in a previous clinical trial
study “9,

CONCLUSIONS

On the basis of the current results and with
the limitations of the present study, the following
conclusions could be drawn:

1. The -current corticotomy approaches were
similarly effective for assistance of maxillary
molar intrusion in cases of SAOB.

2. Although both interventions produced weighty
amounts of maxillary molar intrusion, complete
correction of SAOB was not achieved.

3. The posterior maxillary dento-alveolar heights

diminished similarly in both corticotomy

methods.
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The heights of buccal crestal alveolar bone
showed nearly similar reductions in both groups.

Neither  mesio-distal nor  bucco-palatal
angulations of maxillary first permanent molar
crown revealed major changes in matching both
approaches of intrusion.

Temporary anchorage devices could be effective
for maxillary molar intrusion in cases of SAOB.
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