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Abstract 

In cases where the loss of a primary tooth is unavoidable and the child 

is at a development stage it is important to preserve the remaining 

space by a space-maintainer. To evaluate the response and 

characteristic behavior of three different space-maintainers (band and 

loop, Nance appliance, and Trans-palatal arch) subjected to 

masticatory forces with 3D Finite Element Analysis. It is a three 

dimensional digital solid model was prepared with a ‘Solid Edge V20’ 

software. The ‘ANSYS Workbench ‘software was used in conjunction 

with ‘Solid Edge V20’ to simulate the behavior of the objects (teeth 

and the devices) under structural loading conditions. The forces and 

constraints are applied in appropriate magnitude and direction. The 

Von misses stresses; strains and deformation were derived for all three 

designs and jaw without device. Range of deformation for band and 

loop is 0 to 4.6292e-6, for Nance-appliance is 0 to 3.7612e-6 and for 

trans-palatal arch is to 3.7666e-6. The deformation range for the model 

without the appliance is 0 to 4.9676e-6. The finite element analysis 

shows that, the Nance appliance shows the least deformation among all 

the three selected designs.  
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Introduction 

Primary teeth play a critical role in the growth and development of a 

child. In addition to their role in esthetics, eating, speech, and to 

encourage normal function and resultant expected growth, the other 

main function of a primary tooth is to hold space for the permanent 

successor until it is ready to erupt [1]. A space-maintainer is an 

intraoral appliance used to preserve arch length following the 

premature loss of primary teeth/tooth. This allows the permanent teeth 

to erupt unhindered into proper alignment and occlusion. Failure to 

maintain space results in Malocclusion like drifting / tipping of teeth, 

loss of arch length, midline shift, crowding of permanent teeth, 

impactions etc. Two main types of space maintainers are used to 

maintain the space in primary and mixed dentitions: fixed and 

removable appliances. Band and loop is the appliance of choice when 

a primary maxillary or mandibular first molar is prematurely lost. 

With the premature loss of a second primary molar, Nance or Tran’s 

palatal (TPA) appliances can be used on the maxillary arch and the 

lower lingual holding arch (LLHA) for the mandibular arch [2]. The 

use of a removable space maintainer that is open on one end can be 

employed to guide the first permanent molar, maintaining the integrity 

of the mucous membrane and serving as a prosthetic appliance, 

preventing the complications and contraindications often caused by 

sub-gingival maintainers [3]. In those cases where the loss of a 

primary tooth cannot be avoided and the child is at a stage of 

development where their dentist feels that it is important that the 

resulting space must be preserved, a “space maintainer” can be 

adequate proof and will not be a possible strategy. Some potential 

barriers for the dental home strategy square measure lack of oral 

attention suppliers and dentists collaborating within the state welfare 

programs. Additionally, only a few general dentists square measure ready 

and willing to treat infants and really young youngsters. 

Materials and ways 

This study has been approved by the University of Golden State, 

metropolis (UCSF) Committee on Human analysis. Development of the 

informative and Clinical Curriculum: A 10-week interprofessional 

medical specialty oral health course for college students in medicine, 

nursing, medicine, associate degreed pharmacy was administered by an 

knowledge base school team. This course enclosed weekly 1-h lectures 

for 10 weeks. Four lectures were delivered via pre-recorded on-line lectures, 

and six lectures (including case shows and discussion session) were delivered 

in-class. The topics of those lectures enclosed introduction on children’s oral 

health, oral health disparities, and clinical assessment and follow. 

 Results 

     For the masticatory loading (chewing condition, FE analysis is carried   

out as discussed in the previous section. The solid models Are          

imported from Solid Edge software to ANSYS Workbench and 

   Material properties are assigned as per the Table 1. Load of 1000 N is 

   Applied. They are solved to get the final solution. The contour plot of 

  ‘Von misses stresses’ and ‘strain’ was separately obtained for all the   

three Appliance models as well as the jaw model without the device. The 

final Deformation is plotted with the result of ‘von miss stresses’ and 

‘strain ‘Calculations and shown in Figures 7A-7C for the band and loop, 

Nance Appliance and Trans-palatal arch respectively 

Discussion 

This is one in every of the primary studies that has associate degree 

objective, systematic approach in assessing future attention providers’ 

clinical ability whereas evaluating a medical specialty oral health 

hybrid course. The analysis shows a relationship between students’ 

improvement in information and their actual clinical skills. This study 

found that interprofessional education considerably improved students’ 

information, confidence and angle in providing children’s oral health care. 

We have a tendency to conjointly found that students no heritable nice ability 

in halide varnish application, dental caries risk assessment, and assessment 

of oral fissure. 

Conclusions 

The Nance-appliance shows the lesser deformation than band and 

Loop and trans-palatal arch. This model can be preferred where the 

Stresses developed by the space-maintainers are critical provided the 

Appliance is indicated in the clinical situation. Further, this methodology 

Could facilitate optimization and understanding of biomedical devices 

Prior to animal and human clinical trials.                                                                                           
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