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Class Il Correction with the Cantilever Bite Jumper

A Variant of the Herbst

Alexandre Moro?; Guilherme Janson®; Marcos Roberto de Freitas®;
José Fernando Castanha Henriques®; Nicolau Eros Petrellic; José Pereira Lauris®

ABSTRACT

Objective: To identify the skeletal, dentoalveolar, and soft tissue changes that occur during Class
Il correction with the Cantilever Bite Jumper (CBJ).

Materials and Methods: This prospective cephalometric study was conducted on 26 subjects
with Class Il division 1 malocclusion treated with the CBJ appliance. A comparison was made
with 26 untreated subjects with Class Il malocclusion. Lateral head films from before and after
CBJ therapy were analyzed through conventional cephalometric and Johnston analyses.
Results: Class Il correction was accomplished by means of 2.9 mm apical base change, 1.5 mm
distal movement of the maxillary molars, and 1.1 mm mesial movement of the mandibular molars.
The CBJ exhibited good control of the vertical dimension. The main side effect of the CBJ is that
the vertical force vectors of the telescope act as lever arms and can produce mesial tipping of
the mandibular molars.

Conclusions: The Cantilever Bite Jumper corrects Class Il malocclusions with similar percent-

ages of skeletal and dentoalveolar effects. (Angle Orthod. 2009:79; )
KEY WORDS: Class Il; Herbst appliance; Cantilever Bite Jumper

INTRODUCTION

Since the time that the Herbst appliance was rein-
troduced by Pancherz,’ many variations in the de-
sign2-* of this appliance have occurred over the years.
According to a survey, the Herbst appliance with
crowns is the functional appliance that is used most
often in the United States.®

One variation of the Herbst appliance is the Canti-
lever Bite Jumper (CBJ; Ormco Corporation, Orange,
Calif), which was introduced by Mayes in 1994.4 The
CBJ offers many advantages*® over other Herbst de-
signs. Mixed dentition transition into the permanent
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dentition is easier. Cantilevering the lower axle forward
and gingivally allows for a longer rod and tube assem-
bly. This helps to keep the rod from coming out of the
tube. It is much easier to keep clean than a bonded
acrylic appliance. However, only a few studies”™® have
shown the treatment effects of the cantilever design,
and these studies have some shortcomings. Croft et
al” included 17 months of the retention period in study
measurements. Burkhardt et al® treated only seven pa-
tients for whom the cantilever design was used, and
VanLaecken et al® used an Edgewise Herbst with
alignment of the teeth during treatment. These studies
were not selected in a recent systematic review'
about the effects of the crown or the banded Herbst
appliance.

Therefore, the purpose of this study was to evaluate
the skeletal, dentoalveolar, and soft tissue changes
that occur during Class Il malocclusion correction with
the CBJ.

MATERIALS AND METHODS
Sample

Thirty children participated in this prospective clini-
cal study. Recruitment was conducted at the ortho-
dontic clinic at Bauru Dental School, University of Sdo
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Figure 1. The Cantilever Bite Jumper.

Paulo, after 200 patients with Class 1l malocclusion
were clinically evaluated (age range, 9 to 14 years).
Criteria for inclusion included an improvement in facial
profile after the lower jaw was slid forward, according
to Mayes.* During CBJ treatment, one patient did not
adapt to the appliance and discontinued treatment.
Another moved from the city, and two others needed
fixed appliances for upper incisor alignment and were
excluded from the sample.

The final sample consisted of 26 (15 male and 11
female; mean initial age, 12.5 years; range, 9.5 to 14
years) Class Il division 1 patients who were treated for
12 months with the CBJ. All appliances had four first
molar crowns with a cantilever on the mandibular mo-
lars (Figure 1). A transpalatal arch was used on the
maxillary molars, and a lingual arch wire that was rest-
ing on the cingulum of the mandibular incisors was
attached to the mandibular molars. No occlusal rests
were placed for the lingual arch wire. The construction
bite was registered to an edge-to-edge incisor position
with a mean mandibular advancement of 7.2 mm
(maximum, 10 mm; minimum, 4 mm) in one step. Sev-
en patients were treated before the maximum pubertal
growth spurt (stages MP3-E and MP3-F),"-'2 eight pa-
tients were treated during the maximum pubertal
growth spurt (stages MP3-FG and MP3-G), and elev-
en patients were treated after the maximum pubertal
growth spurt (stages MP3-H and MP3-1). Eighteen pa-
tients required maxillary expansion with a Hyrax ap-
pliance (Dentaurum, Pforzheim, Germany) for a mean
period of 4 months. This appliance was removed be-
fore CBJ placement.

The untreated Class Il malocclusion control group
consisted of 26 subjects (15 male and 11 female;
mean initial age, 9.8 years; range, 9 to 11 years) from
the longitudinal records of the same department. Un-
fortunately, an older control group was not found.
Hand radiographs were not available for this group.
Lateral cephalograms for each subject were measured
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Figure 2. Angular measurements.

at two different stages: T1 = pretreatment; T2 = at
least 1 week after removal of CBJ, or end of control
period. The mean observation period was 21 months
for the treated group and 20 months for the control
group. This extended period was due to a delay of 5
months in the start of treatment.

Cephalometric Analysis

Pretreatment and posttreatment lateral cephalo-
grams were subjected to conventional cephalometric
analysis with 35 variables (Figures 2 through 5). The
main goal of this analysis was to characterize the skel-
etal, dental, and soft tissue changes that had occurred
during treatment. In addition, detailed regional super-
imposition (Johnston analysis)'® was applied to quan-
tify the source of anteroposterior correction of the mo-
lar relationship and overjet.

Lateral cephalometric tracings were performed on
acetate paper by a single investigator and then were
digitized (DT-11 Digitizer; Houston Instruments, Aus-
tin, Tex). These data were stored on a Pentium IBM
computer and were analyzed with Dentofacial Planner,
version 7.02 (Dentofacial Planner Software Inc, Toron-
to, Ontario, Canada), which corrected the image mag-
nification factor. This software was also used to gen-
erate averaged tracings (Figure 6).

Johnston analysis cephalometric tracings were
made by hand. No digitization was used. All linear
measurements were executed to the nearest 0.1 mm.
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Figure 3. Linear measurements.

UB-Frankfort plane

C_:(ﬁ?‘/ 7 UA-Frankfort plane

UB-PTV

N
e 2

U1-PTV

Figure 4. Determination of changes in horizontal and vertical posi-

tions of upper first molar and upper central incisor.

. Pogonion
perpendicular

Figure 5. Determination of changes in horizontal and vertical posi-

tions of lower first molar and central incisor.
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Figure 6. Averaged initial and final composite tracing superimposi-
tions. (A) Patients with CBJ. (B) Control patients.

Statistical Analysis

Means and standard deviations were calculated for
all cephalometric variables. To compare groups at the
pretreatment stage, f-tests were used. Results were
considered significant for P < .05.

Because the present study examined individuals of
both sexes with a wide range of starting ages, coeffi-
cients of the expected growth unit (EGU)'*'s derived
from the integration of sex-specific incremental growth
curves'® served as covariates for adjustment of the
comparison of samples. These particular curves were
developed by Rocky Mountain Data Systems to gen-
erate age-, sex-, and interval-specific growth incre-
ments. For each year of development, the areas under
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the appropriate curve were divided by the area of the
minimum prepubertal year (male-female average), tak-
en to represent the intensity of a standard year of
growth. This standard year is denominated as an
EGU.™*'s This coefficient is proportional to the expect-
ed intensity of growth—and the attendant change in
form—that an untreated subject of the same age and
sex would be expected to experience during the spec-
ified interval. These coefficients, when summed over
the treatment interval, represent the starting age, sex,
and treatment time and thus would be more highly cor-
related with several measures of physical growth than
with treatment time.

To compare treatment changes with normal growth
and Johnston analysis variables, analysis of covari-
ance (ANCOVA), in which EGU served as the covar-
iate, was used to assess differences between treated
and control groups. ANCOVA tests for differences be-
tween means have been adjusted to equalize the ef-
fects of expected growth.

Error Study

With the aid of a table of random numbers, ten two-
film series were selected and reanalyzed. Dahlberg’'s
formula was used to calculate the error standard de-
viations,'” and paired t-tests were performed to com-
pare the first and second measurements. Various lin-
ear descriptive measurements generally had error
standard deviations that were less than 1 mm; for the
angular measurements, these deviations were less
than 2 degrees. Paired t-tests revealed no significant
differences.

RESULTS

The CBJ group presented greater maxillary and
mandibular lengths and a significantly greater Class Il
basal anteroposterior discrepancy than did controls at
treatment onset (Wits), as well as greater anterior
(N-Me) and posterior (S-Go) facial heights (Table 1).
The occlusal plane-to-SN angle was greater in the
control group. The maxillary and mandibular dentition
was more anteriorly positioned for the CBJ group. The
Herbst group showed greater upper and lower lip pro-
trusion and facial convexity.

A significantly greater mandibular length increase
was noted, along with mandibular anterior projection,
improvement in the apical base relationship, and
clockwise rotation of the occlusal plane, in the treat-
ment group in relation to the control group (Co-Gn, Ar-
Gn, SNB, ANB, Wits, and SN-Occlusal plane; Table
2).
Treatment effects on the maxillary incisors produced
significant palatal tipping, retrusion, forward displace-
ment restriction, and greater vertical development as
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Table 1. Comparison of Initial Forms (t-tests)?

CBJ/
CBJ Control Control
Variables Mean SD Mean SD P
Skeletal Maxillary Components
Co-A 85.9 5.29 81.4 3.78 .001*
Ar-A 84.3 5.33 80.2 3.64 .001*
Pt A-Nasion perp 0.3 3.20 -0.6 274 231
SNA 81.6 3.36 80.6 2.75 .266
Skeletal Mandibular Components
Co-Gn 106.7 5.64 101.1 410  .000*
Ar-Gn 99.4 5.52 94.8 4.06 .001*
Pog-Nasion perp  —7.6 4.59 -7.4 447  .891
SNB 76.2 2.57 76.0 3.33 .827
Apical Base Relationship
ANB 5.3 1.98 4.6 189 .51
WITS 0.7 2.55 -1.4 2.49  .002*
Vertical Skeletal Measures
SN-Palatal plane 7.2 3.08 7.9 274 .358
SN-Occlusal
plane 20.7 412 235 5.10 .033"
SN-Mand plane 32.2 5.22 32.7 4.57  .700
Facial axis 88.4 4.37 89.7 427  .288
FMA 23.5 4.71 24.1 3.76  .600
N-Me 110.9 6.84 104.3 5.65  .000*
S-Go 76.9 6.40 70.9 3.58  .000*
PFH:AFH 69.3 4.28 68.0 3.50 .245
Maxillary Dentition
1-NA 28 8.47 24.6 6.65 .114
1-NA 4.2 2.24 4.1 2.07 .878
U1-PTV 57.01 4.8 51.7 3.33  .000*
Ue-PTV 26.7 3.33 21.7 2.44  .000*
U1-Frankfort
plane 48.93 4.13 45.8 3.45  .004*
U6-Frankfort
plane 43.9 3.57 39.15 2.37 .000*
Mandibular Dentition
1-NB 26.3 7.38 23.5 6.77  .161
1-NB 5.2 2.55 3.9 1.83  .043*
IMPA 97.9 6.63 94.7 6.52  .093

L1-Mand plane 39.42 3.99 35.15 2.66 .000*
L6-Mand plane 29.7 3.18 26.57 1.75 .000*

L1-PogPerp 5.65 2.53 6.05 242 563

L6-PogPerp 29.5 2.27 31.1 2.15 .015*
Soft Tissue Profile

UL-E line 0.2 1.86 -0.9 1.83  .024*

LL-E line 1.0 2.73 -0.8 259 .015*

Z angle 65.3 5.82 69.7 444 003"

N".A’.Pg’ 35.7 3.71 30.6 450 .000*

a CBJ indicates Cantilever Bite Jumper; SD, standard deviation.
* Statistically significant.

compared with the control group (Table 2). The max-
illary molars had a significant anterior displacement re-
striction and a smaller vertical displacement when
compared with the control group.

The mandibular incisors in the experimental group
showed significant labial tipping, protrusion, and ver-
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Table 2. Comparison of Changes in the CBJ and Control Groups (T1-T2, ANCOVA)=

CcBJ Control F F
Variables Mean SD Mean SD Groups EGU
Skeletal Maxillary Components
Co-A 1.7 2.23 2.4 1.48 1.90340 2.94138
Ar-A 1.4 1.82 2.2 1.09 3.95063 5.56096*
Pt A-Nasion perp -0.4 1.89 —0.06 1.34 1.12547 0.70693
SNA -0.1 1.43 0.2 1.01 0.41612 2.21602
Skeletal Mandibular Components
Co-Gn 4.8 2.23 3.6 1.99 4.83250* 8.92535**
Ar-Gn 4.4 1.91 3.1 1.77 7.67708** 20.08232**
Pog-Nasion perp 0.8 2.25 0.3 2.03 0.66670 0.72241
SNB 1.01 0.97 0.35 1.04 5.62351* 4.42411*
Apical Base Relationship
ANB -1.0 1.25 -0.19 0.99 7.22987** 0.03016
WITS —-2.8 1.66 0.17 1.89 35.54252** 0.26519
Vertical Skeletal Measures
SN-Palatal plane 0.35 1.25 0.43 1.46 0.05613 0.24415
SN-Occlusal plane 1.9 217 -0.65 2.72 14.14831** 0.00024
SN-Mand plane -0.4 1.24 -0.44 0.95 0.02462 1.05800
Facial axis 0.25 1.34 -0.1 1.10 1.26966 1.27709
FMA 0 1.51 -0.3 1.32 0.77352 2.31633
N-Me 4.1 1.78 3.3 2.26 1.34358 17.86302**
S-Go 3.8 1.90 2.8 2.18 3.24488 22.64043**
PFH:AFH 0.8 1.27 0.5 1.24 0.95174 5.42273*
Maxillary Dentition
1-NA —4.5 5.62 -0.09 3.44 12.17864* 1.35242
1-NA -1.6 2.28 0.3 1.15 16.05590** 0.26007
U1-PTV -1.05 1.85 1.3 1.76 22.71008** 1.88378
Ue-PTV -14 1.59 0.9 1.69 32.55635** 6.86095*
U1-Frankfort plane 3.34 1.91 2.06 1.33 7.95539** 4.89142*
U6-Frankfort plane 1.47 1.64 2.38 1.38 0.006903* 8.20628**
Mandibular Dentition
1-NB 7.3 4.38 1.2 3.14 32.29838** 0.40629
1-NB 2.1 1.0 0.3 0.79 52.65043** 0.06200
IMPA 6.6 417 1.3 3.34 25.99431** 0.81866
L1-Mand plane —0.91 1.65 1.42 1.10 38.23033** 3.63826
L6-Mand plane 0.81 1.22 0.78 0.96 0.00003 8.18276™*
L1-PogPerp —1.46 1.21 0.14 0.93 30.97970** 3.88296
L6-PogPerp -1.3 1.15 -0.07 1.45 11.16990** 0.32034
Soft Tissue Profile
UL-E line -1.6 1.02 -0.3 1.03 21.40998** 3.61961
LL-E line 0.1 1.36 0.3 1.60 0.11064 6.12624*
Z angle 0.1 3.42 -0.3 3.48 0.21560 1.16465
N’.A’.Pg’ -1.7 1.94 -0.3 2.48 4.95867* 0.38151

a2 ANCOVA indicates analysis of covariance; CBJ, Cantilever Bite Jumper; EGU, expected growth unit; SD, standard deviation.

* P < .05; P < .01.

tical development restriction, and the mandibular mo-
lars had greater mesial displacement, as compared
with the control group.

The CBJ group exhibited statistically greater upper
lip retrusion and reduction of facial convexity in relation
to controls.

Class Il Correction

Descriptive statistics (means and standard devia-
tions) for the Johnston analysis variables are shown

in Table 3, together with F-ratios from ANCOVA. Lin-
ear changes measured along the mean functional oc-
clusal plane during treatment are depicted diagram-
matically in the pitchforks (Figure 7).

An improvement in the sagittal occlusal relationship
was observed after CBJ therapy. The 5.7 mm molar
correction was accomplished with a 2.9 mm apical
base change, 1.5 mm distal movement of the maxillary
molars, and 1.1 mm mesial movements of the man-
dibular molars.

Angle Orthodontist, Vol 79, No 2, 2009

SS900E 93l} BIA $1-G0-GZ0g 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



226

Table 3. Pitchfork Analysisa®
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CBJ (n = 26) Control (n = 26) F F
Variables SD, (n = 10) Mean SD Mean SD Groups EGU
Skeleton
Maxilla (Max) 0.4 —1 1 -1 0.9 0.02 6.98*
Mandible (Mand) 0.6 4 2.2 2.0 2.2 11.31** 14.69**
Apical base change (ABCH) 0.6 2.9 1.4 1.2 1.4 20.04** 10.96
Dentition
U6 relation to max
Total 0.5 15 1.3 -0.7 1.3 51.93** 15.62**
Bodily 0.4 -0.1 1.1 -0.3 1.5 0.41 4.31
Tipping 0.2 1.6 1.1 -0.5 0.7 69.84** 3.55**
L6 relation to mand
Total 0.1 1.1 1 0 1.3 10.13** 0.58
Bodily 0.5 0.4 1.3 0.3 1.5 0.06 0.21
Tipping 0.2 0.8 1.2 -0.3 1.6 7.86* 1.85
U1 relation to max 0.4 0.9 1.2 -1.0 0.9 43.84** 6.96*
L1 relation to mand 0.3 1.3 1.3 -0.2 0.6 32.21** 4.56*
Total Correction
Molar (6/6) 0.4 5.7 1.4 0.4 0.7 264.56** 0.25
Overijet (1/1) 0.1 5.3 1.7 0 1.5 139.54** 0.21

a Qverall treatment change for skeletal and dental components of the molar and overjet corrections for CBJ and control groups (ANCOVA).
®> ANCOVA indicates analysis of covariance; CBJ, Cantilever Bite Jumper; EGU, expected growth unit; SD, standard deviation.

* P <.05; P < .01.

Maxillary molar inclination was greater in the CBJ
group, and this difference (2.1 mm) was statistically
significant (P < .001). Mandibular molar inclination
was greater in the CBJ group, and this difference (1.1
mm) was statistically significant (P < .001).

Overijet correction also was largely a result of apical
base changes combined with 0.9 mm distal movement
of the maxillary incisors and 1.3 mm mesial movement
of the mandibular incisors.

DISCUSSION

The average initial age was 12.5 years for the CBJ
group and 9.8 years for the control group, and, most
likely, both groups exhibited different skeletal maturity
at the start of treatment. However, EGU was used to
“fine-tune” the groups. Alternatively, we could have
used annualized change (change per year) or even
change per month to compare treatments. However,
this approach would not have been as good as AN-
COVA with EGU as the covariate, because it would
not have adjusted for age differences in growth inten-
sity.’s A delay in the beginning of treatment caused an
extension of the total treatment interval, and one must
consider this when reviewing the results.

The CBJ did not restrain maxillary growth. Valant
and Sinclair,’® in a Herbst study with stainless steel
crowns on the maxillary first molars and a removable
mandibular acrylic splint, found a small decrease in
SNA. Hagg et al,’® after cast splint treatment, found

Angle Orthodontist, Vol 79, No 2, 2009

that in the nonheadgear group, the maxilla moved for-
ward 1.1 mm.

After CBJ treatment, mandibular length (Co-Gn) in-
creased 1.2 mm significantly more than the controls
(Table 2). Our results corroborated those of Hagg et
al,’ who stated that irrespective of the growth period,
the difference in mandibular length increases when
comparison of Herbst with control subjects amounts to
an average of 1.3 mm.

Significant treatment-related changes in vertical
measures were noted only for the SN-occlusal plane.
Average records of superimposition (Figure 6) show
that a possible explanation for this change would be
greater upper and lower molar inclination and upper
molar intrusion after CBJ treatment. Results of the
Johnston analysis corroborated these findings and
showed a greater inclination for maxillary (distal; 2.1
mm) and mandibular (mesial; 1.1 mm) molars (Table
3). An increase in posterior facial height due to vertical
growth of the mandibular ramus was not seen in this
study, although it had been seen with acrylic splints.3

In contrast with other Herbst studies,® which have
not shown a significant amount of maxillary incisor re-
traction, the maxillary incisor moved 1.0 mm distally in
the CBJ group and 1.3 mm forward in the control
group (Table 2). A possible explanation for this effect
could be the better lip seal after CBJ placement.

The maxillary molars were distalized 1.4 mm in the
CBJ group (Table 2). Pancherz and Anehus-Pan-

$S900E 981J BIA $1-G0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



CLASS Il CORRECTION WITH CANTILEVER BITE JUMPER

CB CB
[ ] [ ]
A0 10
-0.1 > -0.3 »
=== 15 == 0.7
1.6 - 05 wmem-
- N 0.9 - N\, -1.0
29 L 53 X2 - .l
=, 1 _Hn__?‘- - 22
o8 - 03 _—
2
10 20
CBJ Control
CcCB
@
o
B
2.2
2% mmm
_::;______L\lgj
Tt s 53¢
1.5*
m——
dam =
2.1** >
Difference

Figure 7. Pitchfork analysis. Comparison between Cantilever Bite
Jumper (CBJ) and control subjects.

cherz,?° in a study in which banded design was used
with partial and total anchorage, measured maxillary
molar distalization at 2.1 mm. Windmiller?' reported a
measurement of only 0.68 mm. Differences in the de-
sign of the appliances could explain these results.
The CBJ appliance restricted the vertical develop-
ment of the maxillary molars. Pancherz and Anehus-
Pancherz?° reported 0.7 mm of maxillary molar intru-
sion. Lai and McNamara? found 1.2 mm of intrusion of
the maxillary first molars. When the CBJ was com-
pared with other designs, it was seen that it provided
good control of vertical maxillary molar position.
Significant anterior movement of the mandibular in-
cisors was noted in the CBJ group (L1-PogPerp =
1.46 mm; IMPA = 6.6 degrees). It was also observed
that the lingual arch without occlusal rests was not
able to withstand the inclination forces placed on the
mandibular molars by the cantilevers. In many cases,
the lingual arch slipped down on the cingulum of the

227

Figure 8. Effect of Cantilever Bite Jumper (CBJ) with lingual arch
without occlusal rests on lower incisors. (A) Before treatment. (B)
Fabrication of lingual arch. (C) After CBJ treatment.

mandibular incisors and landed on the gingiva behind
them. In these cases, the lingual arch created sores
in the gingiva and contributed to procline the mandib-
ular incisors (Figure 8). However, the CBJ did not
cause the mandibular incisors to protrude as much as
they did with other designs®'922 of the Herbst appli-
ance.

CBJ treatment moved the mandibular first molars
farther forward (1.3 mm) than did use of only premolar
anchorage (1.0 mm)??; less forward movement was
seen with cast splint anchorage (2.5 mm),?? the acrylic
splint (1.7 mm),?" and the Cantilever Herbst without
lingual arch (3.8 mm).°

In the CBJ group, the mandibular molars showed
almost the same amount of vertical development in the
treated and control groups. Compared with other de-

Angle Orthodontist, Vol 79, No 2, 2009
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signs,® the CBJ exhibited good control of the vertical
mandibular molar position.

Profile measurements showed that CBJ treatment
had a good impact on facial profile. This study corrob-
orates the findings of Pancherz and Anehus-Pan-
cherz,?® who reported a reduction in facial soft tissue
profile convexity. Furthermore, the upper lip became
retrusive, and the lower lip remained, on average, un-
changed in relation to the E line.

Average Class Il molar correction of 5.7 mm and
overjet correction of 5.3 mm were achieved during
CBJ therapy (Table 3 and Figure 7). Similar molar and
overjet corrections have been reported for other
Herbst samples. Pancherz and Hansen?* reported, on
average, a molar correction of 6.3 mm and an overjet
correction of 6.9 mm. Valant and Sinclair'® described
a 7.1 mm molar correction; Lai and McNamara?®
achieved an average molar correction of 5.7 mm and
an overjet correction of 4.5 mm.

When the contributions of dental and skeletal
changes were compared with the 5.7 mm of molar cor-
rection seen in the CBJ group, it was noted that dental
changes contributed to 48.2%, and skeletal changes
contributed to 50.8%, of the molar correction. Valant
and Sinclair'® found that apical base change account-
ed for 56.5% of the molar correction in their study,
whereas Lai and McNamara® found that growth ac-
counted for 55% of the molar correction. These find-
ings were larger than the Pancherz and Hansen?* de-
termination of 35% for banded Herbst treatment. The
average treatment duration was 6 months as reported
by Pancherz and Hansen,?* 10 months in the study of
Valant and Sinclair,’® and 12 months in the trial of Lai
and McNamara® and in the present study. These dif-
ferences in treatment time and anchorage design may
account for the observation that skeletal changes con-
tributed less to the Class Il correction in the banded
Herbst study.

In the CBJ group, dental movement accounted for
45.3% of the overjet correction. We can conclude that
apical base change was responsible for 54.7% of the
overjet correction in the CBJ group.

Clinical Implications

When compared with the acrylic splint Herbst de-
sign, the CJB exhibited good control of the vertical di-
mension without the disadvantage of the bulky remov-
able acrylic splint.

The CBJ should not be recommended for very
young children. The rods and tubes are very bulky.
This size gives strength and makes the appliance al-
most indestructible, but it is difficult to get used to it.
With this appliance, it is important to use a mandibular
lingual arch with occlusal rests on premolars or on de-
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ciduous molars to prevent cantilever inclination and
mandibular incisor proclination. The use of occlusal
rests without a lingual arch does not prevent mandib-
ular anchorage loss.

Standard bands to be used with the Herbst appli-
ance should be reinforced with solder, extra band ma-
terial, or an occlusal support wire soldered around it
for stability. Even with these modifications, banded
Herbst appliances have a greater breakage rate.
Some manufacturers have developed heavier band
materials, but these are not as resistant as stainless
steel crowns. However, crowns are much more difficult
to remove from the teeth. The main clinical advantage
of the CBJ is the fact that it comes with preattached
axles, and its use can reduce laboratory time.

CONCLUSIONS

« Class Il correction achieved by the Cantilever Bite
Jumper (CBJ) appliance was accomplished by 2.9
mm apical base change, 1.5 mm distal movement of
the maxillary molars, and 1.1 mm mesial movement
of the mandibular molars.

 Overjet correction was a result of apical base chang-
es combined with distal movement of the maxillary
incisors and mesial movement of the mandibular in-
cisors.

« CBJ provided good control of vertical dimension.

« The main side effect of the CBJ is that the vertical
force vector of the telescopes acting as lever arms
can produce mesial tipping of the mandibular mo-
lars.
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