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I N F O A B S T R A C T

This case report describes a novel technique of fabrication of gasket 
retained Cu-sil partial denture for a patient with a single tooth remaining 
in the maxillary arch. A gasket ring of Cu-sil was fabricated using 
3D printing technology with polyurethane material using the fused 
deposition modelling technique. The denture was processed with the 3D 
printed gasket ring in the conventional manner using heat cure acrylic 
resin. This technique helped in providing accurate fit and retention for 
the prosthesis while retaining the natural teeth. 
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Introduction
Preventive prosthodontics is one of the areas of 
prosthodontics which is gaining importance. Preventive 
prosthodontics aims at preserving and protecting the 
remaining tissues to provide long-term function of the 
prosthesis and limit the disability in the future.1 Protecting 
and preserving the remaining teeth becomes important 
especially when few teeth are remaining. This ensures the 
alveolar bone is preserved and proprioception is maintained. 

It also gives a psychological benefit to the patient.2,3 The 
treatment options for rehabilitation of patients with 
few remaining teeth include overdentures, transitional 
dentures and immediate dentures following extraction of 
the remaining teeth. Overdentures have the advantage 
of preserving the alveolar bone and proprioception but 
require additional visits and costs for endodontic treatment 
of abutment teeth.4–6 Immediate dentures require the 
extraction of the remaining natural teeth which might cause 
psychological trauma to the patient and also requires the 
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fabrication of new dentures after 3–6 months because 
of the resorption after extraction.4 Gasket retained Cu-sil 
transitional denture is one of the best options available 
with the advantage of retaining the teeth for retention 
and preservation of the tissues.

Cu-Sil® was first commercially marketed as an alternative 
option for overdentures and conventional complete 
dentures in patients with few remaining natural teeth. 
They provided the advantages of providing retention and 
cushioning effect to the abutment teeth reducing the 
stress to abutment teeth. It also provides a seal around 
the teeth preventing leakage of food and fluids.7 From then 
on, clinically similar Cu-sil-like dentures were fabricated for 
patients with few teeth as a form of transitional denture. 
The flexible gaskets were either stock silicone rings or the 
dentures were lined in the abutment area with acrylic-based 
or silicone liners to form the gasket.8–19

This case report describes the use of a gasket-retained Cu-sil 
partial denture to rehabilitate a patient with a single tooth 
remaining in the maxillary arch. This a novel technique 
wherein additive technology is utilised in fabricating the 
resilient gasket ring around the tooth.

Case Report
A 71-year-old male patient reported to the Department 
of Prosthodontics & Implantology, SRM Kattankulathur 
Dental College and Hospital with the chief complaint of 
missing teeth in the upper and lower arch. On intraoral 
examination, the patient presented with only one tooth 
remaining (13) which was periodontally sound with no 
mobility (Figure 1). 

preserve the remaining bone was also emphasised. The 
patient agreed to proceed with the fabrication of gasket 
retained partial denture retaining 13 in the maxilla and 
a complete denture in the mandible. The treatment plan 
involved the fabrication of the gasket for the Cu-sil denture 
using 3D printing technology.

Steps in Fabrication of Gasket Retained Cu-Sil 
Acrylic Partial Denture
1. Maxillary primary impression was made using irreversible 

hydrocolloid (Tropicalgin, Zhermack, India) and a custom 
try was fabricated after providing an extra spacer for 
13. The final impression was made using an additional 
silicone impression material (Aquasil, Dentsply, India) 
and a master cast was obtained.

2. The master cast was scanned using a model scanner 
(D900 L, 3 Shape, Denmark) (Figure 2a) and designing 
was done with CAD software (CATIA V-5 software, 
Dassault systems, France).

3. The gasket ring was designed around the cervical region 
of 13 with a thickness of 2 mm and the stereolithographic 
file was sent to the 3D printing unit (Figure 2b).

4. 3D printing was done by the fused deposition modelling 
technique (Ultimaker 3P03, IMIK, Netherlands) with 
a nozzle thickness of 0.2 mm using thermoplastic 
polyurethane.

5. Jaw relation and wax try-in were done following 
the conventional procedure for complete denture 
fabrication.

6. The printed ring was placed over the cervical region of 
13 in the master cast and wax up of the trial denture was 
completed. The denture was processed using heat cure 
acrylic resin (DPI Heat cure Resin, DPI, India) (Figure 3). 

7. The processed denture had the gasket ring incorporated 
around the cervical region of 13 (Figure 4). The denture 
was inserted in the patient’s mouth and evaluated 
(Figure 5). Post-insertion instructions were given and 
the patient was recalled for regular review.The patient 
was reviewed after a 2-year follow-up. Clinical and 
radiographic examination revealed healthy 13 (Figure 
6) with minimal damage and wear of the gasket ring.

Figure 1.Presence of A Single Natural Tooth13                                                                              
The patient was explained about the treatment options for 
rehabilitation. The options for maxilla include overdenture 
after endodontic treatment and preparation of 13; extraction 
of 13 followed by fabrication of immediate complete 
denture in the maxillary arch; and a gasket retained acrylic 
transitional partial denture in the maxilla. The patient 
was explained about the advantages and disadvantages 
of each option and the importance of retaining teeth to 

Figure 2(a). Scanning of the Maxillary Cast      
(b).Designing of the Gasket Ring                                                                         
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Discussion
Preventive prosthodontics involves the preservation of 
remaining oral structures to preserve for the future and 
reduce the disability. In this case, preserving the remaining 
tooth was chosen to preserve the alveolar bone and 
proprioception and also provide retention for the denture.1 
Gasket retained Cu-sil denture is an acrylic transitional 
prosthesis with a soft resilient gasket encircling the cervical 
neck of the remaining natural tooth. This gasket seals out 
the food and fluids; provides a cushioning effect and also 
retention to the denture.7 This was chosen as a viable option 
for this case since 13 was periodontally sound and the patient 
preferred to retain the teeth and proceed with the treatment.

Using 3D printing technology to fabricate the resilient gasket 
will provide a more accurate adaptation of the ring around 
the natural teeth. Previous techniques described in the 
literature either used stock silicone rings or silicone soft liners 
for this type of denture. The use of stock silicone rings had 
the disadvantage of limited size availability and also needed 
adjustment to be fitted. In the case of lining technique, 
after the denture is processed, space is created for the 
lining material around the tooth and pickup of the soft 
liner is done intraorally during the insertion procedure.8–19

In this technique, the gasket was made of thermoplastic 
polyurethane which has been found to have good tensile 
strength and flexibility as well.20,21 The resiliency of the 
gasket ring affects the rate of recovery due to its viscoelastic 
properties. 3D-printed thermoplastic polyurethane is 
resilient in nature providing a cushion-like effect which 
can distribute forces more evenly by absorbing energy.13,16 
In addition, the gasket ring also engages the undercut 
circumferentially on the abutment teeth, thereby increasing 
the retention and stability of the prosthesis by resisting 
lateral displacement.19 After the 2-year post-insertion 
review, there was no debonding of the ring from the 
denture. This proves that polyurethane had sufficient 
wear resistance with good longevity. Intraoral periapical 
radiograph of 13 during the 2-year review also revealed 
there was minimal bone loss, thus the gasket retained 
denture provided a cushioning effect without undue stress, 
unlike a clasp retained partial denture. 

Conclusion
The treatment option of gasket retained Cu-sil denture is a 
viable option for prosthetic management of patients with a 
few remaining natural teeth. Fabrication of gasket rings with 
3D printing technology ensures accurate fit and retention. 
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