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ABSTRACT

Objective: The aim of this study was to evaluate the skeletal and dental changes in Class Ill patients treated with Modified Jasper
Jumper appliance and Delaire face mask before the growth peak.

Methods: A study sample comprising 16 patients with functional Class lll malocclusion treated with Modified Jasper Jumper appli-
ance and 17 patients treated with Delaire face mask was compared with a control group comprising 13 patients. Pancherz analysis
was used as the analysis method.

Results: In both treatment groups forward movement of maxillary base and incisors and an increase in the overjet while no positional
change in the mandibular base was observed. In the Modified Jasper Jumper group, 4.63 mm overjet correction was due to 51.4%
skeletal and 48.6% dental changes; 4.77 mm Class |ll molar correction was due to 49.9% skeletal and 50.1% dental changes. In the
Delaire face mask group, 5.17 mm overjet correction was due to 70.6% skeletal and 29.4% dental changes and 4.87 mm Class lll molar
correction was due to 75% skeletal and 25% dental changes.

Conclusion: It was shown that both appliances were skeletally and dentally effective. Therefore, Modified Jasper Jumper therapy may
be an alternative treatment modality for patients with poor cooperation, who are not ideal recipients for Delaire face mask.
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INTRODUCTION

In Class Ill malocclusions with skeletal components, there are two treatment approaches: early orthopedic/or-
thodontic treatment and orthognathic surgery after the growth period. The main goal of choosing the treatment
method is to choose a treatment modality most suitable for the patient (1).

Patient cooperation is inevitable for appliances used in early orthopedic treatment of Class lll malocclusions such
as face mask, chin cup, and functional appliances. Use of these appliances can be uncomfortable, and the treat-
ment time can be long; thus, the cooperation from many of these patients may be poor, negatively influencing
the treatment effects (2). Laxity in cooperation of wearing these appliances may lead to not only a compromised
result but also slow treatment progress, “wasted” clinic time, and frustration.

In Class Il anomalies, fixed functional appliance therapies using Jasper Jumper or Herbst appliance are quite
common, whereas in Class Ill anomalies, such fixed appliance therapies are rare. Treatment options of Class llI
malocclusions that can be undertaken irrespective of patient cooperation have interested researchers; however,
these have only consisted of few case presentations and studies (4-6).

The aim of this study was to evaluate the dentoalveolar and skeletal effects of the Modified Jasper Jumper appli-
ance and Delaire face mask, both of are used in early treatment of Class Il malocclusions.
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METHODS

The protocol of this project (Number: 2007/2936) was reviewed
by the Ethics Committee. Each subject’s parent/guardian signed
an informed consent form prior to treatment initiation.

Forty-six patients aged between 8 and 11 years with function-
al Class lll malocclusions who were referred to our clinic were
included in the study; of these, 17 patients were treated using
Delaire face mask and 16 patients using Modified Jasper Jump-
er appliance. The control group comprised 13 patients with the
same features and in the same age range. All patients were as-
signed to groups depending on their order of arrival at the clinic.

Patient selection was done based on the following criteria:

1. Skeletal relationship: Skeletal Class Il malocclusion with
maxillary retrognathism (SNA<79°), ANB angle less than —1°,
and a horizontal growth pattern (S-N/Go-Me: 30-32°).

2. Dental relationship: Angle Class Il malocclusion with an an-
terior crossbite. The patients could achieve an edge-to-edge
incisor position.

No subjects had a history of any other craniofacial anomalies,
and none had undergone prior orthodontic treatment.

The gender distribution and chronological and skeletal mean
ages at treatment initiation are shown in Table 1. Hand-wrist
radiographs were taken for determining growth potential and
bone age prior to treatment initiation, and these were calculated
using Greulich and Pyle atlas (7).

Treatment procedures and periodic follow-ups were conducted
by the same orthodontist for each subject. All treatments were
discontinued once Class | molar relationship and 2-3 mm overjet
were obtained. As the patients were in the mixed dentition peri-
od, other treatment mechanics were not used. Clinical investiga-
tions were performed 1 day after appliance removal.

Modified Jasper Jumper Appliance

The difference of modified use of Jasper Jumper from its classical
application is that the modular system of the modified appliance
is fixed between upper canine and lower molar, instead of up-
per molar and lower canine, to correct the Class lll relationship.
Because the patients were in mixed dentition, Modified Jasper
Jumper appliance was applied on the rigid intraoral anchorage
unit (Figure 1).

When the Modified Jasper Jumper appliance used in our study
had been activated at 4 mm overjet in rest position, a 250 g force
was delivered. The appliance was active till 2-3 mm overjet was
achieved. In all the patients, Modified Jasper Jumper appliance
was removed when adequate overjet and Class | molar relation-
ship were achieved (Figure 2a-c).

Delaire Face Mask

The Delaire face mask (Figure 3a, b) used in our study applied
force at a 25-30° angle to the occlusal plane in a downward
direction. The magnitude of the force was 500 g per side, total
1000 g. The duration of the force was 16 h/day. Because of the
patients being in mixed dentition, the face mask was applied on
the rigid intraoral anchorage unit (Figure 3c). All patients were
examined once a month and treatment was continued till 2-3
mm overjet was achieved.

Pancherz Analysis
For cephalometric evaluation, Pancherz analysis, introduced in
1979 and later used for evaluating skeletal and dentoalveolar

Table 1. Statistics related to age, sex, and observation periods

Modified Face
Jasper Jumper Mask  Control
(n=16) (n=17) (n=13) P

9.674095 9.55+097 9.14+040 0.209

Skeletal age (year) 9.63+£1.09 9.88+1.04 9.36+0.88 0.332

Observation period (month) 4.90+0.37 6.41+0.50 6.00+0.00 p<0.001**
Female 8 7 8 0.543
Male 8 10 5

*p<0.05, **p<0.001

Chronological age (year)

Sex

Figure 1. Application of modified jasper jumper appliance

Figure 2 a-c. Pretreatment intraoral photograph of a patient in Modified Jasper Jumper treatment group (a); Intraoral photograph of a patient

during treatment in Modified Jasper Jumper treatment group (b); Post-treatment intraoral photograph of a patient in Modified Jasper Jumper
treatment group (c)
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Figure 4. Measuring points and reference lines used in Pancherz
analysis: 1, condylion (Co); 2, upper incisor(is); 3, lower incisor(ii); 4,
upper molar (ms); 5, lower molar (mi); 6, pogonion (Pg); 7, subspinal

point(ss); reference points: 8, sella (S), 9, nasion (N); and reference
lines: 10, nasion-sella line (NSL), 11, occlusal line (OL), and 12, occlusal
line perpendicular (OLp)

effects of functional appliances, was used (8-10). Points and
reference lines used in Pancherz analysis are shown in Figure 4.

For all the linear measurements, OL, OLp, and NSL from the first
head film were used as a reference grid9. The grid was trans-
ferred from the first tracing to the second tracing by superimpo-
sition of the radiographs on NSL with S as the registering point.
Measurements were made on OLp, parallel to OL.

Skeletal measurements:

1. ss/OLp: Position of the maxillary base

2. Pg/OLp: Position of the mandibular base

3. Co/OLp: Position of condyle head

4. Pg/OLp + Co/OLp: Length of the mandibular jaw

Figure 3 a-c. Application of Delaire face mask (frontal view) (a), Application of Delaire face mask (lateral view) (b); Intraoral anchorage unit (c)

Combined skeletal and dental measurements:

is/OLp: Position of the maxillary central incisor

ii/OLp: Position of the mandibular central incisor

ms/OLp: Position of the maxillary permanent first molar
mi/OLp: Position of the mandibular permanent first molar
is/OLp—ii/OLp: Overjet

ms/OLp—mi/OL: Molar relation (a positive value indicates a
distal relation; a negative value indicates a normal relation)

oA WN =

Measurements evaluating dental changes within maxilla and

mandible:

1. is/OLp (d)—ss/OLp (d): Change in position of the maxillary
central incisor within the maxilla

2. ii/OLp (d)-Pg/OLp (d): Change in position of the mandibular
central incisor within the mandible

3. ms/OLp (d)—ss/OLp (d): Change in position of the maxillary
permanent first molar within the maxilla

4. mi/OLp (d)—Pg/OLp (d): Change in position of the mandibu-
lar permanent first molar within the mandible

While evaluating the overjet and molar relation changes, param-
eters 1 and 2 were used for skeletal contribution and parameters
11-14 were used for dental contribution.

Statistical Analysis

The Number Cruncher Statistical System (NCSS) 2007 and Power
Analysis and Sample Size Software (PASS) 2008 Statistical Soft-
ware packages (NCSS; Kaysville, Utah, USA) were used for anal-
ysis. For evaluation of the study data, along with descriptive
statistical methods, t-test and Mann-Whitney U test were used
for intergroup parameters that were normally and not normal-
ly distributed, respectively. For intragroup evaluations, paired-t
and Wilcoxon tests were used. The data related to age, sex, and
observation period were evaluated using chi-square and t-tests.
The results were shown at the 95% confidence interval, and sig-
nificance was accepted at p=0.05.

RESULTS

There were no statistical differences in chronological and skel-
etal ages between the treatment and control groups (p>0.05);
however, the treatment periods were statistically different
(p<0.05). Treatment period of the Modified Jasper Jumper
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group was shorter than that of the face mask (p<0.01) and
control groups (p<0.01) (Table 1). There were no statistically
significant differences in sex distribution between the groups
(p>0.05) (Table 1).

Parameters
Pancherz Skeletal ss/OLp (mm) *Before Treatment
*After Treatment
*BT-AT.p
Pg/OLp (mm) * Before Treatment
* After Treatment
*BT-AT.p
Co/OLp (mm) *Before Treatment
* After Treatment
*BT-AT.p
Pg/OLp+Co/OLp (mm) *Before Treatment
* After Treatment
*BT-AT.p
Pancherz Dental is/OLp (mm) *Before Treatment
* After Treatment
*BT-AT.p
ii/OLp (mm) *Before Treatment
* After Treatment
“*+BT-AT.p
ms/OLp (mm) *Before Treatment
* After Treatment
*+BT-AT.p
mi/OLp (mm) *Before Treatment
* After Treatment
“*+BT-AT.p
Pancherz Skeletal-Dental is/OLp-ii/OLp(mm) *Before Treatment
* After Treatment
*+BT-AT.p
ms/OLp-mi/OLp (mm) * Before Treatment
* After Treatment
*BT-AT.p
is/OLp-ss/OLp (mm) * Before Treatment
* After Treatment
*BT-AT.p
ii/OLp-Pg/OLp (mm) *Before Treatment
*After Treatment
*BT-AT.p
ms/OLp-ss/OLp (mm)  *Before Treatment
*After Treatment
*BT-AT.p
mi/OLp-Pg/OLp (mm)  *Before Treatment
*After Treatment
*BT-AT.p
*One way ANOVA, **Paired test, *p<0.05, **p<0.001

Kilicoglu et al. Appliance Effects in Class Il Malocclusion Treatment

Mean values of the parameters before treatment are shown in Table
2. There were no statistically significant differences in parameters
before treatment between the treatment and control groups, sug-
gesting that the study groups are homogenous and comparable.

M) Face Mask Control
Ort+SD Ort+SD Ort+SD p
69.84+4.02 70.72+3.50 69.07+3.79 =
72.12+£3.42 73.94+4.19 69.17+£3.29 0.005**
0.001** 0.001** 0.157
74.20+4.96 76.23+3.44 74.00£5.65 =
74.00+4.46 75.70+4.69 74.00£5.70 =
0.143 0.356 1.000
12.18+1.94 10.88+2.17 11.00+2.45 =
12.44+2.50 12.00£2.45 11.00£2.45 =
0.580 0.005** 1.000
85.60+3.69 87.11+3.60 85.23+4.93 -
86.55+3.96 87.70+4.86 85.43+4.97 =
0.094 0.283 0.190
73.00+4.63 75.29+4.16 74.07+£4.29 =
77.00+4.05 78.51+4.68 74.17£4.10 0.032*
0.001** 0.001** 0.170
75.78+4.71 77.69+3.86 76.46x4.33 =
75.00+4.41 75.58+5.04 76.46+4.29 =
0.329 0.006** 1.000
41.44+3.63 43.00+3.77 42.00+4.50 =
45.28+3.30 47.25+5.18 42.10+4.30 0.005**
0.001** 0.001** 0.165
47.31+3.93 48.80+3.81 46.38+4.66 =
46.21+4.25 48.00+5.34 46.30+4.66 =
0.337 0.725 0.907
-2.50£0.96 -2.60+1.04 -2.30£1.38 =
2.28+1.89 2.72+1.54 -2.45%1.45 0.001**
0.001** 0.001** 0.157
-5.87£2.60 -5.95+1.70 -4.48+1.25 =
-0.95£3.51 -0.90£1.69 -4.30£1.25 0.001**
0.001** 0.001** 0317
3.25+1.61 4.47+2.18 5.23+1.09 0.011*
4.97+1.65 4.46x2.00 5.18%1.09 =
0.003** 0.971 0.636
1.68+£1.92 1.35+£2.26 2.30+1.93 -
1.10£1.68 -0.12+2.55 2.20£2.05 0.006**
0.005** 0.003** 0317
-27.80%£1.63 -27.32+2.30 -27.07+2.13 -
-26.23+2.25 -26.29£3.19 -27.07+2.14 =
0.001** 0.019* 1.000
-27.08+1.92 -26.65+1.58 -27.67+2.72 -
-27.98+2.74 -26.92+2.23 -27.75 £3.09 =
0.050* 0.042* 0.180
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Table 3. Intergroup comparison of the changes in Modified Jasper Jumper, Face Mask, and control groups

Modified Kruskal Wallis
JasperJumper Face Mask Control Test Mann-Whitney U Test
Parameters M+SD M+SD M+SD P MJJ-FM MJJ-C FM-C
Pancherz Skeletal ss/OLp 2.28+1.51 3.22+1.83 0.10£0.50 0.001** = 0.001** 0.001**
Pg/OLp -0.20£2.10 -0.53£2.29 0.00£2.60 0.025 - - -
Co/OLp 0.05%+1.77 1.12+£1.41 0.20+1.00 0.074 = = =
Pg/OLp+Co/OLp 1.06+2.38 0.59+2.18 0.20+0.60 0.409 = = =
Pancherz Dental is/OLp 4.00£2.35 3.21£1.80 0.10+0.00 0.001** = 0.001** 0.001**
ii/OLp -0.78+2.72 -2.11£2.65 0.00+0.37 0.024* - - 0.003**
ms/OLp 3.85+£2.62 4.25+2.55 0.10+0.00 0.001** = 0.001** 0.001**
mi/OLp -1.1+£2.77 -0.80£2.70 -0.08+0.10 0.536 - - -
Pancherz Skeletal-Dental  is/OLp-ii/OLp 4.78+1.96 5.32+2.04 0.15+0.37 0.001** - 0.001** 0.001**
ms/OLp-mi/OLp 4.95%£3.73 5.05£1.62 0.18+0.00 0.001** = 0.001** 0.001**
is/OLp-ss/OLp 1.72+1.35 0.00+1.54 -0.05+0.20 0.001** 0.005** 0.001** =
ii/OLp-Pg/OLp -0.58+1.67 -1.58+1.62 -0.10£0.05 0.011* - 0.010* 0.011*
ms/OLp-ss/OLp 1.57£2.03 1.03£2.21 0.00+0.00 0.001** = 0.001** =
mi/OLp-Pg/OLp -0.90£2.30 -0.27£1.65 -0.08+0.90 0.146 = = =
*p<0.05, *p<0.001

Table 4. Comparison of treatment outcomes in Modified Jasper Jumper and Control groups

Modified Difference
Jasper Jumper Control (Treatment Effect)

Parameters MSD M+SD M+SD P
ss/OLp (mm) (Maxillary Base) 2.28+1.51 0.10+0.50 2.18+1.00 0.001**
Pg/OLp (mm) (Mandibular Base) -0.20+2.30 0.00+2.60 -0.20+2.50 NS
is/OLp—ii/OLp (mm) (Overjet) 4.78+1.96 0.15+0.37 4.63£1.57 0.001**
ms/OLp—mi/OLp (mm) (Molar Relation) -4.95+1.03 -0.18+0.00 -4.77+1.00 0.001**
is/OLp—ss/OLp (mm) (Maxillary Incisor) 1.7241.35 -0.05+0.20 1.77+0.80 0.001**
ii/OLp—pg/OLp (mm) (Mandibular Incisor) -0.58+2.67 -0.10+£0.28 -0.48+1.48 0.010*
ms/OLp—ss/OLp (mm) (Maxillary Molar) 1.57£2.03 0.00+0.00 1.57+2.00 0.001**
mi/OLp—pg/OLp (mm) (Mandibular Molar) -0.90+2.90 -0.08+1.00 -0.82+1.45 NS

Mann-Whitney U test was performed. NS: not significant; SD: standard deviation
*p<0.05 **p<0.001

In both treatment groups, while maxillary base moved forward
(ss/OLp), upper incisors (is/OLp) and molar teeth (ms/OLp) also
relatively moved forward (Table 2). When the increase in these
three parameters was compared, the differences between the
three groups were found to be statistically significant.

When the increase in these parameters in the treatment groups
was compared with that in the control group, the differences
were statistically significant (p<0.001; Table 3).

In the Modified Jasper Jumper group, anterior crossbite was
improved due to protrusion of upper incisors (is/OLp—ss/OLp),
retrusion of lower incisors (ii/OLp—Pg/OLp), and overjet increase
(is/OLp—ii/OLp), and in face mask group, it was improved due
to the retrusion of lower incisors (ii/OLp—Pg/OLp) and overjet Figure 5. Diagram of maxillary and mandibular skeletal and dental
increase (is/OLp—ii/OLp) (Table 2). Increase in the overjet and changes contributing to overjet correction during treatment period in
lower incisor retrusion was found to be statistically significant Modified Jasper Jumper treatment group

between the three groups (Table 3). Upper incisor protrusion (is/
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Table 5. Comparison of treatment outcomes in Face Mask and control groups

Face Mask Control Difference (Treatment Effect)
Parameters M+SD M+SD M+SD p
ss/OLp (mm) (Maxillary Base) 3.22+1.83 0.10£0.50 3.21£1.75 0.001**
Pg/OLp (mm) (Mandibular Base) -0.53+£2.29 0.00+2.60 -0.53+£2.40 NS
is/OLp—ii/OLp (mm) (Overjet) 5.32+0.54 0.15+0.37 5.17+£0.50 0.001**
ms/OLp—mi/OLp (mm) (Molar Relation) 5.00£1.82 -0.18+0.00 4.87+1.80 0.001**
is/OLp—ss/OLp (mm) (Maxillary Incisor) 0.00+1.54 -0.05+0.20 0.05+0.70 0.001**
ii/OLp—pg/OLp (mm) (Mandibular Incisor) -1.57£1.62 -0.10+0.28 -1.47+0.85 0.010*
ms/OLp—ss/OLp (mm) (Maxillary Molar) 1.03+£2.21 0.00+0.00 1.03+£1.00 0.001**
mi/OLp—pg/OLp (mm) (Mandibular Molar) -0.27+1.65 -0.08+1.00 -0.19+1.30 NS
Mann-Whitney U test was performed. NS: not significant; SD: standard deviation
*p<0.05, **p<0.001

OLp—ss/OLp) in the Modified Jasper Jumper group was found to
be statistically significant when compared with that in the face
mask and the control groups.

In Pancherz analysis, the change in overjet was considered as the
difference between the distances is/OLp and ii/OLp. Overjet change
in the Modified Jasper Jumper treatment group was calculated as
4,63 mm: 51.4% (2.38 mm) of this change was due to skeletal chang-
es and 48.6% (2.25 mm) was due to dental changes. Further, 47.1%
of skeletal changes were due to 2.18 mm forward movement of A
point and 4.3% were due to 0.20 mm backward movement of B
point; 38.2% of dental changes were due to 1.77 mm forward move-
ment of upper incisors within the maxilla and 10.1% were due to
0.48 mm backward movement of lower incisors (Table 4, Figure 5).

Overjet change in the face mask treatment group was calculated as
5.17 mm; 70.6% (3.65 mm) of this change was due to skeletal chang-
es and 29.4% (1.52 mm) was due to dental changes. Further, 60.3%
of skeletal changes were due to 3.12 mm forward movement of A
point and 10.3% were due to 0.53 mm backward movement of B
point; 1.0% of dental changes were due to 0.05 mm forward move-
ment of upper incisors within the maxilla and 28.4% were due to
1.47 mm backward movement of lower incisors (Table 5, Figure 6).

None of the parameters showed statistically significant differ-
ences in the control group (Table 2).

Improvement in Class Ill relationship in both treatment groups
(ms/OLp—mi/OLp) (p<0.001) was due to forward movement of
upper first molar (ms/OLp—ss/OLp) (p<0.001), and backward
movement of lower first molar (mi/OLp—Pg/OLp) (p<0.05; Table 2).

Statistically significant difference in ms/OLp—mi/OLP parameter
was found between three groups (p<0.001). When increase in
ms/OLp—mi/OLp value in treatment groups was compared with
that in the control group, the difference was found to be statis-
tically significant (p<0.001). Statistically significant difference
in ms/OLp—ss/OLp parameter was also found between three
groups (p<0.001). When the increase in ms/OLp—ss/OLp dis-
tance in the Modified Jasper Jumper group was compared with
that in the control group, statistically significant difference was
found (p<0.001) (Table 3).

Figure 6. Diagram of maxillary and mandibular skeletal and dental

changes contributing to molar correction during treatment period in
Modified Jasper Jumper treatment group

Figure 7. Diagram of maxillary and mandibular skeletal and dental

changes contributing to overjet correction during treatment period in
Face Mask treatment group

When comparing ms/OLp-ss/OLp parameter in the Modified Jas-
per Jumper treatment group with those in the control group, no
statistically significant differences were found except the distal
movement of lower molars (mi/OLp—Pg/OLp) (Table 3), and when
comparing the changes in the face mask treatment group with
those in the control group, no statistically significant differences
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were found except the distal movement of lower molars (mi/OLp—
Pg/OLp), forward movement of upper molars (ms/OLp—ss/OLp),
and upper incisor protrusion (is/OLp—ss/OLp) (Table 3).

In the Modified Jasper Jumper treatment group, 49.9% (2.38
mm) of the total 477 mm change in molar relationship was
due to skeletal changes and 50.1% (2.39 mm) was due to dental
changes. Skeletal changes in the maxilla were 45.7%, which were
due to 2.18 mm forward movement of A point. In the mandible,
the skeletal change rate was 4.2%, which was due to 0.20 mm
posterior positional change of the mandible. Regarding dental
changes, 32.9% of total dental change (50.1%/2.39 mm) in the
molar relationship was due to 1.57 mm forward movement of
maxillary molars and 17.2% was due to 0.82 mm distal move-
ment of lower molars (Table 4, Figure 7).

In the face mask treatment group, 75.0% (3.65 mm) of the total
4.87 mm change in the molar relationship was due to skeletal
changes and 25.0% (1.22 mm) was due to dental changes. Skel-
etal changes in the maxilla were 64.1%, which were due to 3.12
mm forward movement of A point. In the mandible, the skele-
tal change rate was 10.9%, which was due to 0.53 mm posterior
positional change of the mandible. Regarding dental changes,
21.1% of the total dental change (25.0 %/1.22 mm) in the molar
relationship was due to 1.03 mm forward movement of maxillary
molars and 3.9% was due to 0.19 mm distal movement of lower
molars (Table 5, Figure 8).

DISCUSSION

ss/OLp distance describes the position of the maxillary base. An
increase of 2.28 mm in ss/OLp measurement in the Modified
Jasper Jumper treatment group and 3.22 mm in the face mask
group was considered to be statistically significant (Table 2). This
finding shows the forward movement of maxillary base in both
treatment groups. When the increase in ss/OLp was compared
between treatment groups, there were no statistically significant
differences, whereas the difference was statistically significant
when the treatment groups were compared with the control
group (Table 3). When comparing these findings with the results
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of the previous studies, which were on maxillary protraction with
face mask 11’54, stimulation of maxilla in the horizontal direc-
tion is almost similar.

A 1.12 mm increase in Co/OLp measurement in the face mask
group was statistically significant. This may be due to the force
applied on the chin by the chin part of the face mask that causes
the condyle to take position backward and increase the distance
between the Co point and the vertical reference plane. No statis-
tically significant differences were found between three groups
with respect to the condyle head position.

The distance of maxillary incisor and molar teeth from the verti-
cal reference plane (OLp) was evaluated by the superimpositions.
In the Modified Jasper Jumper group, a 4.00 mm increase in the
is/OLp distance, which shows the maxillary incisor movement in
the sagittal direction, and in the face mask group, a 3.21 mm in-
crease were found to be statistically significant (Table 2). In the
intergroup evaluation, the difference between the increase in
both treatment groups and the increase in the control group was
found to be statistically significant, whereas no statistical signif-
icance was found between the two treatment groups (Table 3).

With regard to ms/OLp distance, a 3.85 mm increase in the Mod-
ified Jasper Jumper group and 4.25 mm increase in the face
mask group were found to be statistically significant (Table 2),
indicating maxillary molar movement in the sagittal direction. In
the intergroup evaluation, the difference between the increase
in both treatment groups and the increase in the control group
was statistically significant; however, there were no statistically
significant differences between the two treatment groups (Ta-
ble 3). According to these findings, it is determined that in both
treatment groups upper incisors and first molars moved forward
with the maxillary base owing to the protraction effect of the
Modified Jasper Jumper appliance and Delaire face mask.

A 2.11 mm backward movement of lower incisors (ii/OLp) in
face mask treatment group was statistically significant (Table
2). When this movement was compared to that of the control
group, statistically significant differences were found. This find-
ing in lower incisor movement is in accordance with the findings
of Kajiyama et al. (15), Ngan et al. (16), Baccetti et al. (17), Galla-
gher et al. (18), Kapust et. al. (19), Sung and Baik (20), and Kilico-
glu and Kirlic (21). It is determined that the movement in lower
incisors is due to the force applied on lower incisors by the chin
part of face mask.

Modified Jasper Jumper appliance creates a downward and
backward force on lower molars and produces a counterclock-
wise movement of the lower dentition. Under these forces,
the expected movement in the lower molar area is backward
movement, distal tipping, and intrusion of lower molars and a
decrease in occlusal plane inclination (22). In our study, lower
molar-vertical reference line distance (mi/OLp) was measured
for both groups and no significant change in this parameter was
obtained. Usta’s22 findings that showed backward movement
of lower molars due to biomechanical effects of Modified Jasper
Jumper appliance agree with our findings.
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Pancherz (9) describes overjet change as the difference between
is/OLp and ii/OLp distances. In our study, Modified Jasper Jump-
er treatment group’s overjet change was calculated as 4.63 mm.
(Table 4, Figure 5). According to these findings, skeletal and
dental changes achieved by Modified Jasper Jumper treatment
are almost equal, and in accordance to biomechanics of the ap-
pliance, a substantial part of these changes comes from maxilla
(47.1%).

In the face mask treatment group, overjet change was calculated
as 5.17 mm: 3.65 mm (70.6%) of this change was due to skele-
tal changes caused by 3.12 mm forward movement of A point
and 0.53 mm backward movement of B point (Table 5, Figure
6). According to these findings, a substantial part of the over-
jet change in face mask treatment group comes from maxillary
skeletal movement (60.3%) and a substantial part of the den-
tal changes (28.4%) achieved from face mask treatment comes
from the force applied on the chin by the chin part of the face
mask. Ngan et al. (23) evaluated the overjet change in face mask
treatment with Pancherz analysis and found that of total 6.2 mm
change in overjet, 4.3 mm (%70) was due to skeletal changes,
which is in accordance with our findings.

CONCLUSION

In our study, dental and skeletal effects of Modified Jasper Jump-
er appliance and Delaire face mask used for Class Ill treatment in
mixed dentition was evaluated by Pancherz analysis.

1. Treatment period of the Modified Jasper Jumper was short-
er than that of the face mask

2. Themaxillary base moved forward in both treatment groups,
with the distance being more in the face mask group.

3. Maxillary incisor protrusion and forward movement was
higher in the Modified Jasper Jumper group than in the face
mask group.

4. In the Modified Jasper Jumper group, lower incisors were
intruded, while they were extruded in the face mask group.

5. In the Modified Jasper Jumper treatment group, overjet
change was calculated as 4.63 mm: 51.4% of this change
was due to skeletal changes and 48.6% was due to dental
changes. Further, 47.1% of skeletal changes were due to
2.18 mm forward movement of A point and 4.3% were due
to 0.20 mm backward movement of B point.

6. In the face mask treatment group, the overjet change was
calculated as 5.17 mm: 70.6% of this change was due to skel-
etal changes and 29.4% was due to dental changes. Further,
60.3% of skeletal changes were due to 3.12 mm forward
movement of A point and 10.3% were due to 0.53 mm back-
ward movement of B point.

In our study, it is determined that the face mask treatment
caused more maxillary forward movement than the Modified
Jasper Jumper treatment and both appliances were observed
to be effective in the early treatment of Class Il malocclusions.
Therefore, the use of Modified Jasper Jumper appliance may be
a good treatment alternative for patients showing poor cooper-
ation.

Kilicoglu et al. Appliance Effects in Class Il Malocclusion Treatment

Ethics Committee Approval: Ethics committee approval was received
for this study from the ethics committee of istanbul University School
of Medicine.

Informed Consent: Written informed consent was obtained from the
parents of the patients who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - HK.; Design - H.K.; Supervision - HK,;
Resources - H.K,; Materials H.K.; Data Collection and/or Processing - H.K,
C.A.U,; Analysis and/or Interpretation - HK., CA.U, N.Y.O, Literature
Search - HK., CA.U, N.Y.O,; Writing Manuscript - HK., CA.U., N.Y.0,; Criti-
cal Review - HK., CA.U,, N.Y.O.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received
no financial support.

REFERENCES

1. Baccetti T, Franchi L, Me Namara JA. Cephalometric Variables Pre-
dicting the Long-Term Success or Failure of Combined Rapid Max-
illary Expansion Facial Mask Therapy. Am J Orthod Dentofacial Or-
thop 2004; 126: 16-22. [CrossRef]

2. Baik HS. Clinical results of maxillary protraction in Korean children.
Am J Orthod Dentofacial Orthop 1995; 108: 583-92. [CrossRef]

3. Williams MD, Sarver DM, Sadowsky DL, Bradley E. Combined RME
and protraction facemask in the treatment of Class Il malocclusions
in growing children. Semin Orthod 1997; 3: 265-74. [CrossRef]

4.  Fuly CDM, Oliveira AGD, Ursi W. Correction of Class Il Malocclusion
with Jasper Jumper. J Clin Orthod 2000; 34: 41-6.

5. Karaman Al, Basciftci FA, Malkoc S. The splinted jasper jumper appli-
ances for class iii skeletal, dental and functional malocclusion (Two
Cases Reports). Turk J Ortod 2002; 15(3): 183-92. [CrossRef]

6. PhamT, Goz G, Bacher M, Alfter G. view clinical applications for the
jasper jumper. J Orofacial Orthop 1996; 57: 366-71. [CrossRef]

7. Greuclich WW, Pyle SI. Radiographic atlas of skeletal development
of the hand and wrist. 2" edition, Oxford University press: London
1959.

8. Lin JX, Huang JF, Zeng XL. A cephalometric evaluation of hard and
soft tissue changes during class lll traction. Eur J Orthod 1985; 7:
201-4. [CrossRef]

9. Pancherz H. The mechanism of Class Il correction in Herbst appli-
ance treatment: A cephalometric investigation. Am J Orthod 1982;
82: 104-13. [CrossRef]

10. Pancherz H. The Herbst appliance - its biologic effects and clinical
use. Am J Orthod 1985; 87:1-20. [CrossRef]

11. Merwin D, Ngan P, Hagg U, Yiu C, Wei SH. Timing effective applica-
tion of anteriorly directed orthopedic force to maxilla. Am J Orthod
Dentofacial Orthop 1997;112: 292-9. [CrossRef]

12. Kilicoglu H, Kirlic Y. Profile changes in patients with Class Ill maloc-
clusions after delaire mask therapy. Am J Orthod Dentofacial Or-
thop 1998; 113: 453-62. [CrossRef]

13. Nanda R. Bimechanical and clinical considerations of a modified
protraction headgear. Am J Orthod Dentofacial Orthop 1980; 78:
125-39. [CrossRef]

14. IshiiH, Morita S, TakeuchiY, Nakamura S. Treatment effect of combined
maxillary protraction and chincap appliance in severe skeletal Class Il
cases. Am J Orthod Dentofacial Orthop 1987; 92: 304-12. [CrossRef]

15. Kajiyama K, Murakami T, Suzuki A. Evaluation of the modified maxil-
lary protractor applied to Class Ill malocclusion with retruded max-

13


https://doi.org/10.1016/j.ajodo.2003.06.010
https://doi.org/10.1016/S0889-5406(95)70003-X
https://doi.org/10.1016/S1073-8746(97)80059-X
https://doi.org/10.13076/1300-3550-15-3-183
https://doi.org/10.1007/BF02215674
https://doi.org/10.1093/ejo/7.3.201
https://doi.org/10.1016/0002-9416(82)90489-4
https://doi.org/10.1016/0002-9416(85)90169-1
https://doi.org/10.1016/S0889-5406(97)70259-2
https://doi.org/10.1016/s0889-5406(98)70256-2
https://doi.org/10.1016/0002-9416(80)90055-X
https://doi.org/10.1016/0889-5406(87)90331-3

Kilicoglu et al. Appliance Effects in Class Il Malocclusion Treatment

illa in early mixed dentition. Am J Orthod Dentofacial Orthop 2000;
118: 549-58. [CrossRef]

Ngan P, Hagg U, Yiu C, Merwin D, Wei SH. Soft tissue and dento-
skeletal profile changes associated with maxillary expansion and
protraction headgear treatment. Am J Orthod Dentofacial Orthop
1996; 109: 38-49. [CrossRef]

Baccetti T, McGill JS, Franchi L, McNamara JA, Tollara I. Skeletal ef-
fects of early treatment of Class Ill malocclusion with maxillary ex-
pansion and face mask therapy. Am J Orthod Dentofacial Orthop
1998; 113: 333-43. [CrossRef]

. Gallagher RW, Miranda F, Buschang PH. Maxillary protraction: treat-

ment and posttreatment effects. Am J Orthod Dentofacial Orthop
1998; 113: 612-9. [CrossRef]

19.

20.

21.

22.

23.

Turkish J Orthod 2017; 30: 6-14

Kapust AJ, Sinclair PM, Turley PK. Cephalometric effects of face
mask i expansion theraphy in class iii children: a comparison of
three age groups. Am J Orthod Dentofacial Orthop 1998; 113: 204-
12. [CrossRef]

Sung SJ, Baik HS. Assessment of skeletal and dental changes by
maxillary protraction. Am J Orthod Dentofacial Orthop 1998; 114:
492-502. [CrossRef]

Kilicoglu H, Kirlic Y. Profile changes in patients with Class HI maloc-
clusions after delaire mask therapy. Am J Orthod Dentofacial Or-
thop 1998; 113: 453-62.

Usta B. Early treatment of false and pseudo prognathies with Jasper
Jumper appliance (PhD thesis). Turkey: Ataturk University, 2003.
Ngan P, Hagg U, Yiu C, Merwin D, Wei SH. Treatment response to maxillary
expansion and protraction. Eur J Orthod 1996; 18: 151-68. [CrossRef]


https://doi.org/10.1067/mod.2000.110169
https://doi.org/10.1016/S0889-5406(96)70161-0
https://doi.org/10.1016/S0889-5406(98)70306-3
https://doi.org/10.1016/S0889-5406(98)70220-3
https://doi.org/10.1016/S0889-5406(98)70141-6
https://doi.org/10.1016/S0889-5406(98)70168-4
https://doi.org/10.1093/ejo/18.2.151

