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Abstract: 

Comparison of the efficacy of a 3D-Bimetric Maxillary Arch and a Pendulum Appliance to 
Space Regaining in Late Mixed Dentition Period. 
The research sample consisted of / 14 / patients divided into two groups, each group consisted 
of 7 patients for comparison between the two appliances, with a mean age of the sample 10.5 
± 6 months, lateral radiographs of the head (Cephalometric) were taken before and a month 
and a half after space regaining in order to evaluation the changes taking place.  
The results of the current study showed the superiority of the 3D Bimetric with a statistically 
significant difference with an average of 1.29 mm over a Pendulum Appliance with an average 
of 0.38 in creating the lateral displacement and space regaining through the application of 
bodily movement on the permanent upper first molar.  
We conclude from the current study that the 3D-Bimetric Maxillary Arch was superior to the 
Pendulum Appliance with a statistically significant difference in creating the lateral 
displacement and space regaining. 

Key words: Permanent upper first molar - Space Regaining - lateral radiographs of the head 
(Cephalometric). 
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 Introduction 
  

Petersen 2003)( (Abera, Meshesha et 

Rodelo et al. 2016)-Gómez, Villalobos-(López (Holan and Needleman 2014) al. 2014)

(Northway 2000)  
(Bindayel 2019)

 Theoretical Review
 Dental occlusion and stages

 Definition of occlusion

(Bishara 2001) 
 Space Loss

(Northway 2000, Petersen 2003)

 (LIN, LIN et al. 2011)(Lin, Lin et  .
al. 2007)

 Dental Class II Malocclusion
 Definition of Class II malocclusion

(Angle 1907) 

(Bishara 2006) 
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(Bishara 2001)

 Space Regaining

(Rajasekaran, 

Anand et al. 2015)

 Definition of space regaining
 

 

(Chandak, Baliga et al. 2015, Khalaf, Mustafa et al. 2021)

(Hakim, Khatab et al. 2020)  

(Iyyer 2003) 
 

 
Split saddle type space regainer 

Jackscrew space regainer 

Sliding loop regainer 
coiled space regainer Open 

Lip bumper 
 Distal jet appliance

Gerber space regainer 
 Distalization

 Definition of distalization
space gaining

(Iyyer 2003) 
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(Esequiel and Casasa 2005) 
Distalization indication

(Yanez 2008) or, Razdan et al. 2002)(Kapo (Pacurar, Jurca et al. 2018)

  
  
  
 

 

 

 

:Distalization contraindication 
(Yanez 2008) (Kapoor, Razdan et al. 2002) (Pacurar, Jurca et al. 2018)

  
 

  
(Yanez 2008) 

 Extraoral
 Head Gear: Angle 1887

 Intraoral

 Magnet: Gianelly 1988  

 3D Bimetric arch: Wilson 1987 

 Pendulum: Hilgers 1992 
 Extraoral

Head Gear

(McNamara and Brudon 1993, Tortop and Yüksel 2007) 

 
(McNamara and Brudon 1993, Henriques, Janson et al. 2015) 
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 Intraoral
 Repelling magnets    

 
(Ravindran 2011) (Kapoor, Razdan et al. 2002) 

Giannelly(Ravindran 2011) (McNamara and Brudon 1993) 
3D-Bimetric 

The bimetric distalizerR.M.OAtac, Erdem -(Altug 
et al. 2008)

 

stopNITI
(Kapoor, Razdan et al. 2002) 

 
Pendulum -  

 Hilgers 1992
(Gianelly 1998) 
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 (Pendex)

ós 2003)(Quir (Bussick and McNamara Jr 2000)

 
 Identify the problem 

Aims 
Pendulum3D-Bimetric

 
 Materials and Methods

 The location of the search

The sample:
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 Divide the sample groups

3D Bimetric 

 Sample age

Inclusion criteria:
 ANB 
 

  
 

 
  
  

Exclusion criteria:
 ANB
 

 

 

  
  
  
  

 Tools and Appliances used
 

 
 

 3D Bimetric
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 Materials used
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3D Bimetric
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 Results 
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3D 7 50.0 
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Ptv

Ptv

     

 

 
 7 10.160.51 0.19 9.6 10.85

7 9.78 0.54 0.20 9.3 10.6 
3D

 
 7 10.110.47 0.18 9.55 10.75

7 8.82 0.35 0.13 8.4 9.3 

 
 

 7 36.740.55 0.21 35.8 37.3 
7 37.980.59 0.22 36.9538.55

3D
 

 7 35.940.60 0.23 35 36.7 
7 36.510.56 0.21 35.7 37.2 

 
 T 

T
Ptv

Ptv

  t
    

 
 -0.38 -10.530 0.000  

3D -1.29 -21.843 0.000  

 
 1.24 25.202 0.000  

3D 0.58 24.061 0.000  

 SN

 T
SN
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SN

SN

    

 

 
 7 71.570.98 0.37 70 73 

7 68.430.98 0.37 67 70 

3D
 7 71.141.35 0.51 69 73 

7 69.431.51 0.57 67 71 

 
 

 7 103.861.07 0.40 102 105 
7 104.570.98 0.37 103 106 

3D
 7 102.711.60 0.61 100 104 

7 104.431.40 0.53 102 106 
 

 T
T

SN

SN

  t
    

 
 -3.14 -12.050 0.000  

3D -1.71 -9.295 0.000  

 
 0.71 3.873 0.008  

3D 1.71 9.295 0.000  

PTV
3D

3D
PTV

3D
3D

 SN 

3D3D



2220-No.15 vol.  University Journal of Hama

 

 

 SN 
 3D

3D
 

 Discussion

3D
James J Hilgers 

(Hilgers 1992)

3D Wilson(Wilson and Wilson 1987)3D 

3D

 (Ghosh and Nanda 1996) (Patel, Janson et al. 2009) 

 (Rana and Becher 2000) (Uçem, Yüksel et al. 2000) (Muse, Fillman et al. 1993) 
Atac and Erdem 2007)-(Altug3D

 PTV
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3D
3D

(Byloff and Darendeliler 1997, Bussick and McNamara Jr 2000, Kinzinger, Gross et al. 2005, 

 et al. 2009) Patel, Janson

(Rana and Becher 2000, Uçem, Yüksel et al. 2000)3D

Atac and Erdem 2007)-(Muse, Fillman et al. 1993, Altug

SN

3D
3D

3D

 (Bussick and McNamara Jr 2000) (Byloff and Darendeliler 1997) (Ghosh and Nanda 1996)

(Patel, Janson et al. 2009) (Kinzinger, Gross et al. 2005)

Atac -(Muse, Fillman et al. 1993, Rana and Becher 2000, Altug

and Erdem 2007)3D

SN  
3D

3D
(Bussick and  (Byloff and Darendeliler 1997) (Ghosh and Nanda 1996)

(Patel, Janson et al. 2009) (Kinzinger, Gross et al. 2005) McNamara Jr 2000)

 
 (Rana and Becher 2000, Uçem, Yüksel et al. 2000)3D

 
 Atac and Erdem 2007)-(Altug3D 
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