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Sander bite jumping appliance (BJA) is a functional appliance used to correct Class II malocclusion in growing patients. 
The aim of this study was to identify the dento-skeletal effects in patients treated with BJA before growth peak and to 
compare these effects with the ones obtained in a similar group treated with the Andresen activator (AA). Twenty subjects 
with class II relationship of the skeletal bases and cervical vertebrae maturation stage 1 or 2 were enrolled in the study 
and treated with BJA. This group were compared to 14 subjects treated with AA. Cephalometric analyses were carried 
out using landmarks derived from the analyses of Pancherz, Ricketts, Tweed and Steiner. After treatment with BJA Pg/
OLp increase was 7.40±3.81 mm (P<0.001); Pg/OLp+Co/OLp significantly heightened from T0 to T1 (T0: 82.20±4.65 
mm vs T1: 89.62±4.27, P<0.001). Overjet (is/OLp - ii/OLp) significantly decreased from T0 to T1 (T0: 7.40±2.31 mm vs 
T1: 3.05±1.34 mm, P<0.001). Molar relationship improved passing from 1.46±1.68 mm at T0 to -3.56±2.04 mm at T1 
(P<0.001). No statistically significant differences were found between BJA and AA groups at T0 and T1. BJA treatment 
determined a Class II malocclusion correction in all patients. The correction of molar relationship was mainly due to the 
increase in mandibular length; the correction of the overjet was due to the increase in mandibular length, to the slight pro-
inclination of the lower incisors and the mild retro-inclination of the upper incisors. No significant differences were found 
in effectiveness between BJA and AA. 

Class II malocclusio naffect sone third of the Italian children (1). Several factors may contribute to the development of 
Class II malocclusion including skeletal pattern, soft tissues, dental factors and vicious habits. Animal studies showed that 
a forward positioning of the mandible increased condylar growth (2-3). The functional orthopedic appliances determine an 
advanced mandibular position by stretching the external pterygoid muscles: which favours mandibular growth (4). Sander 
bite jumping appliance (BJA) is one of the most used functional orthopedic appliances: the main characteristic of this 
device is represented by two prongs embedded in the upper plate and positioned to form an angle of 60° with the occlusal 
plane. These force the patient to posture the mandible forward (5). In most studies related to the functional orthopedic 
treatment of Class II malocclusion, the therapy is performed during the patient’s growth peak (6). Inour experience the 
treatment performed before growth peak can be beneficial because children are more cooperative than adolescents (7). 
The objectives of the study were: to identify the skeletal and dentoalveolar effects in patients treated with BJA before 
growth peak; to compare these effects with the ones obtained in a similar group treated with the Andresen Activator (AA).

MATERIALS AND METHODS:
Twenty patients (11 males and 9 females; mean age: 10.2±1.6 years before treatment, T0) with the following characteristics 
were enrolled: bilateral class II molar relationship; overjet ± 5mm; class II skeletal relationship (ANB >4°); mandibular 
retrusion (SNB <78°); CS1 or CS2 cervical vertebral maturation stage according to Baccetti et al. (8). The exclusion criteria 
were genetic or endocrine diseases that could affect the treatment; previous orthodontic treatments; skeletal abnormalities 
(9). The documentation included: study models, extraoral and intraoral photographs, orthopantomography, lateral 
cephalograms before (T0) and after (T1) treatment. Class II malocclusion was diagnosed through clinical examination, 
lateral photographs, lateral cephalogram and Frankel maneuver at T0 (10-11). Patients were treated with BJA for a mean 
period of 12.2±2.3 months and were instructed to wear the appliance for at least 14 hours/day (12). At the end of the 
treatment dento-skeletal variables on the cephalometric traces of the initial (T0) and final (T1) lateral cephalograms were 
measured with Dolphin Imaging 11.7 software. Parameters derived from Steiner, Tweed, Ricketts, Pancherz and McNamara 
cephalometric analyses were measured to gather all the measurement variables often used in the literature (Table I) (13). 
The obtained data were compared with those of our previous study performed on 14 patients (7 males and 7 females) 
with Class II malocclusion treated with AA before the growth peak (7). The statistical analysis was performed using STATA 
software. Mean and standard deviation (SD) were calculated for all cephalometric variables at T0 and at T1. Paired t test 
was performed for the evaluation of the dento-skeletal changes that occurred during treatment with BJA. Unpaired t test 
was performed to compare the efficacy of BJA and AA. The p-value was considered statistically significant if less than 0.001.

RESULTS:
Skeletal and dentoalveolar measurements at T0 and T1 and their relative changes over time are reported in Table II. Pg/OLp 
and Pg/OLp+Co/OLp were significantly higher after BJA treatment (D Pg/OLp: 7.40±3.81 mm, P<0.001; D Pg/OLp+Co/OLp: 
8.92±8.67 mm, P<0.001). Overjet (is/OLp - ii/OLp) significantly decreased from T0 to T1 (T0: 7.40±2.31 mm vs T1: 3.05±1.34 
mm, P<0.001). Molar relationship improved passing from 1.46±1.68 mm at T0 to -3.56±2.04 mm at T1 (P<0.001). The dento-



skeletal effects of BJA patients were compared to those of a group treated with AA. No statistically significant differences 
were found between BJA and AA groups at T0 and T1 (Table III). Both appliances were effective in correcting overjet and 
molar relationship. AA determined a greater retraction of the upper incisors (AA D is/OLp - A/OLp: -1.75±3.18 mm vs BJA D 
is/OLp - A/OLp: 0.10±2.62 mm) and a slight advancement of the lower incisors (AA D ii/OLp – Pg/OLp: -0.22±2.69 mm vs BJA 
D ii/OLp – Pg/OLp: 0.16±1.77 mm). The dental correction of overjet in BJA and AA groups was 47.4% and 6.1% respectively. 
In BJA group, the maxillary molars moved distally 1.30±2.79 mm, while they tended to move mesially (0.98±2.92 mm) in 
AA group. AA determined a greater mesialization of the first lower molars (AA D mi/OLp – Pg/OLp: 1.91±8.47 mm vs BJA 
D mi/OLp - Pg/OLp: 0.57±3.21 mm). The dental correction of molar relationship was 37.8% in BJA group and 20.1% in AA 
group. Sagittal mandibular length increased slightly more in BJA group (BJA D Pg/OLp+Co/OLp: 8.92±8.67 mm vs AA D Pg/
OLp+Co/OLp: 7.25±4.47 mm), whereas AA determined a slightly greater increase in total mandibular length (BJA D Co-Gn: 
9.21±8.57 mm vs AA D Co-Gn: 10.06±5.35 mm). SNA increased slightly in BJA group (0.77±1.11°), whereas it decreased in 
AA one (-1.49±3.43°). BJA determined a greater increase in SNB than AA (BJA D SNB: 2.52±2.41° vs AA D SNB: 0.82±2.69°).

DISCUSSION:
Functional orthopedic treatment is effective in correcting Class II malocclusion in children aged 8-10 years (14-15). 
According to Martina et al. (5), BJA produced a significant increase in mandibular growth, improving overjet and molar 
relationship. Nucera et al. reported that functional orthopedic appliances produced a slight narrowing of the maxilla without 
a significant change of its inclination (16). On the contrary, we noticed that neither BJA nor AA inhibited the sagittal and 
transverse maxillary growth during the observational period. According to Illing et al. (11) SNA did not change significantly 
between T0 and T1 (P=0.056). The relationship between the significant increase in maxillary length and the slight increase 
in SNA angle was explained by the fact that BJA determined the growth of the maxilla by rotating it backward. In fact, 
U1_SN decreased from T0 to T1 (D U1_SN: -4.97±5.23°; P=0.015). Since no dental variations were observed, we can state 
that the maxillary growth direction was slightly directed downward and backward. Regarding the mandible, there was a 
significant increase in the mandibular base position after BJA and AA treatments (BJA D Pg/OLp: 7.40±3.81 mm, P<0.001 vs 
AA D Pg/OLp: 7.82±9.95 mm, P<0.001). The total mandibular length increase (D Co-Gn: 9.21±8.57 mm; P=0.008) was very 
similar to that recorded by Giuntini et al. (17) in subjects treated with Twin-Block (TB) during the growth peak (9.4±3.1 
mm; P<0.001). We noticed similar Co-Gn increase between BJA (9.21±8.57 mm) and AA groups (10.06±5.35 mm): these 
increments were greater than those reported by Tulloch et al. (3.69±1.47 mm; P<0.001) (18). Sagittal mandibular length 
(Pg/OLp+Co/OLp) showed a mean increase of 8.92±8.67 mm (P<0.001). We can state that BJA significantly influenced the 
mandibular growth more than TB (5.30±3.60 mm) in the study of Baysal et Uysal (19). This is attributable to the BJA prongs 
which maintain the mandibular protrusion both day and night (20-26). In fact, it is important that the patients wear the 
appliance especially during the sleep because there is an increased bone turnover overnight (27-33). Although less marked 
than in Martina et al. (5), the increase in basal bone was significant as it represented 93.9% of the molar relationship 
correction. ANB decreased of -1.66±1.33° (P=0.003). According to Schaefer (34) and Baysal (19), the functional orthopedic 
treatment with removable appliances leads to a significantly greater increase in the anterior repositioning of the mandible 
than using fixed appliances. Condylar head position did not change (-0.05±2.82 mm, P=0.956) during treatment with BJA: 
the mandible was not anteropositioned and the correction of Class II malocclusion occurred mainly thanks to an increase 
in mandibular length. Therefore, molar relationship correction was more skeletal than dental. Vertical skeletal variables 
did not change significantly in BJA group. This was probably related to the prongs of BJA, which prevented the clockwise 
rotation of the jaws (5). The overjet reduction was 4.27±2.05 mm (P<0.001) in BJA group: this result was superimposable to 
the correction occurred in AA group (4.95±1.96 mm; P<0.001). The dental correction of overjet (given by the retroclination 
of the upper incisors and the proclination of the lower incisors) represented only 6.1% of the total correction, indicating 
a significant skeletal growth of the mandible. The slight increase of is/OLp-A/OLp (0.10±2.62 mm) and ii/OLp-Pg/OLp 
(0.16±1.77 mm) indicated that displacement of the maxillary and mandibular incisors was not significant (P=0.621 and 
P=0.364). Molar relationship correction was significant between T0 and T1 (4.95±1.96 mm, P<0.001). The distalization of the 
maxillary first molar was moderate (1.30±2.79 mm; P=0.164) and the mesialization of the mandibular first molar was mild 
(0.57±3.21; P=0.787): this indicated that the dental molar relationship correction was 37.8%, whereas the skeletal one was 
62.2% in BJA group. Therefore, Class I occlusion was obtained thanks to an effective increase in mandibular length. IMPA 
was 3.44±5.82° (P=0.094). Several Authors (35-50) reported statistically significant differences regarding the proclination 
of the lower incisors by comparing the group with removable functional orthopedic appliances to a control group. In our 
study we did not find this significant proclination; this could be due to the acrylic coverage of the lower anterior teeth (5). 
BJA treatment determined a Class I occlusion in all patients. The correction of molar relationship was mainly due to the 
increase in mandibular length rather than to the distalization of the maxillary first molars and the mesialization of the 
mandibular ones; the correction of the overjet was due to the increase in mandibular length, to the slight proclination of 
the lower incisors and the mild retroinclination of the upper incisors. BJA did not determine a significant clockwise rotation 
of the jaws with effects on the divergence. No significant differences were found in effectiveness between BJA and AA.


