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A custom CAD-CAM resilient attachment: A dental technique
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Implant-supported overdentures 
incorporating splinted or non
splinted attachment systems 
have been reported to be effec
tive restorative options with high 
implant survival rates and pa
tient satisfaction levels.1–4 Bar 
attachments, although effective, 
come with drawbacks such as 
high cost, gingival hyperplasia, 
and encroachment on the pros
thetic space.5 Bar attachments 
require additional clinical and laboratory steps to achieve a 
passive fit.6 For a removable implant prosthesis, a parallel 
path of insertion requires the inter-implant angulation to be 
minimal and perpendicular to the occlusal plane.7 A parallel 
path of insertion reduces attachment wear and maintenance 
costs.8 However, when working with existing implants not 
initially planned for a removable prosthesis, angled or 
custom retention elements become necessary.6

Digital technology enables the dental laboratory 
technician to streamline the design and manufacture of 
custom resilient attachments and a metal-acrylic resin 
implant overdenture prosthesis. By viewing the pros
thesis in 3-dimensions during the design phase, it be
comes possible to assess dimensions in cross-section, 
aiding in the creation of a more integrated and precise 
prosthesis. The ability to visualize the outcome, which 
incorporates multiple fabrication processes, streamlines 
and simplifies the manufacturing procedures.9 This 
comprehensive overview provides both the clinician and             

dental laboratory technician with the confidence to 
execute the design throughout the treatment process.

The present article describes a clinical approach 
when dealing with significant inclinations between im
plants where the use of an angled stock resilient at
tachment is not feasible. The digital library of the 
LOCATOR attachment was incorporated into a custom 
CAD-CAM abutment to achieve this solution.

TECHNIQUE

A 68-year-old edentulous patient who had been 
wearing cement-retained implant-supported complete 
dentures in both his maxillary and mandibular arches 
presented with signs of peri-implantitis around several 
implants. Seeking to restore oral health, the prostheses 
were removed and treatment for the peri-implantitis 
initiated, resulting in the removal of 1 implant, leaving 4 
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ABSTRACT 
Custom resilient attachments can be used for removable as well as fixed implant-supported 
prostheses, with the proposed tooth position being visualized in relation to the underlying metal 
framework, abutments, and implant positions. Custom resilient attachments and the framework 
for implant overdentures can be designed together using a computer-aided design software 
program. Computer-aided designed and computer-aided manufactured (CAD-CAM) custom 
resilient attachments offer greater angulation compensation than standard attachments when 
clinically required while accounting for biological, mechanical, and esthetic factors. Digital 
technology enables visualization of the outcome and streamlining the design and 
manufacturing of custom resilient attachments and a metal-acrylic resin implant overdenture 
prosthesis. The ability to customize abutments offers an additional restorative option to using 
stock resilient attachments. (J Prosthet Dent 2025;133:662-665)
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maxillary implants, 3 Bicon implants and 1 implant with 
a significant labial angulation (Nobel Biocare).

Upon diagnostic planning and outlining of the defi
nitive tooth position, it became evident that additional 
lip support and improved cleanability were necessary, 
and the maxillary and mandibular implants were re
stored with removable implant-supported overdentures. 
Angled 15-degree Brevis abutments, ball attachments, 
were selected for the maxillary Bicon implants. A custom 

CAD-CAM LOCATOR attachment (T-L Custom; Tru 
Abutment Inc) was fabricated for the maxillary Nobel 
Biocare implant. Other angled attachments could have 
been selected, such as LOCATOR or Equator designs; 
however, only Bicon offered the ball attachment as a 
manufacturer’s removable restorative solution at the 
time of restoration.

The mandibular reconstruction was restored with a 
removable implant-supported overdenture on 4 
LOCATOR attachments. The following diagnostics steps 
were then carried out for the manufacturing of the 
custom attachment and framework for the removable 
implant-supported prosthesis (Fig. 1). 

1. Make definitive implant impressions of the max
illary and mandibular arches with a polyether im
pression material (Permadyne; 3M ESPE) (Fig. 2).

2. Record the maxillomandibular relationship with 
wax rims and an intraoral gothic arch (CRS SET 10, 
Candular AG).

3. Mount casts in a semi-adjustable articulator 
(Condylator; Candulor AG).

4. Perform the tooth arrangement to a lingualized oc
clusal scheme (Condyloform II NFC+; Candulor AG).

5. Digitize the maxillary and mandibular tooth ar
rangements and definitive cast using a dental 
scanner (3Shape D1000; 3Shape A/S) (Fig. 3).

6. Digitally design and subtractively manufacture a 
custom LOCATOR attachment with titanium alloy 

Mounting of maxillary and mandibular casts using facebow
and wax occlusion rims in centric relation

Arrangement of teeth

Digitizing maxillary arrangement and de�nitive cast

Digital assessment of available prosthetic space
(horizontal and vertical) and interimplant angulation

Digital designing of custom abutment and framework
for the de�nitive maxillary prosthesis

Figure 1. Flow-chart of clinical diagnostic steps for fabrication of 
custom abutment and metal framework.

Figure 2. Maxillary definitive cast with divergent implant angulation. A, Occlusal view. B, frontal view.

A B

Figure 3. Tooth arrangement of denture. A, Frontal view. B, Lateral view showing implant angulation in relation to tooth arrangement.
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TI 6AL-4V (Titan; Zapp Precision Metals) by con
sidering the available restorative space and inter
implant angulation (Fig. 4) (3Shape Dental System 
2021 software; 3Shape A/S).

7. Digitally design and additively manufacture an 
overdenture framework (ProX DMP 100; 3D 
Systems) with an integrated custom attachment 
(Fig. 5).

8. Process the maxillary and mandibular overdenture 
with autopolymerizing acrylic resin (Blue Aesthetic; 
Candulor AG) (Fig. 6).

9. Deliver the resilient attachment together with the 
maxillary and mandibular overdentures (Fig. 7).

DISCUSSION

Fabricating a custom resilient attachment to support an 
implant overdenture involves expertize in both analog 

A B

Figure 4. Angled resilient abutment solutions. A, T:Loc Abutment. B, 15-degree Angled Multi-Unit Abutment with Straumann Novaloc Attachment.

Figure 5. A, Computer-aided designed maxillary overdenture framework. B, Computer-aided manufactured direct metal laser sintering maxillary 
overdenture framework.

Figure 6. Autopolymerized resin maxillary and mandibular 
overdentures.

Figure 7. A, Insertion of resilient abutments; angled Brevis abutments and custom T-L Custom Abutment. B, Occlusal view of maxillary overdenture.
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and digital workflows. Currently, evidence-based clinical 
guidelines for selecting LOCATOR attachments for im
plants of various heights and designs is lacking. The success 
of an overdenture depends on the selection of the attach
ment-related factors tailored to the clinical situation. For this 
patient, emphasis was placed on the angulation of existing 
implants in relation to restorative space, buccal contour, 
cost-effectiveness, and cleansability.

The significant labial angulations and superficial 
placement of the implants limited esthetic restorative 
options. The extensions and contours of the maxillary 
denture and alternatives to address the angulation 
meant encroaching on minimal material thicknesses or 
incurring extra costs for additional abutments and pre
cision attachments (such as bar or multi-unit abutment). 
Using an angled LOCATOR attachment on the sig
nificantly misaligned implant would not have achieved 
the required parallelism between the abutments without 
compromising the thickness of the acrylic resin. 
Furthermore, utilizing a custom resilient attachment as 
opposed to an angled stock angled resilient attachment, 
allowed most of the bulk to be located palatially, pre
serving esthetics and positioning the attachment system 
over the ridge in the denture bearing area. Resilient 
attachments were chosen to avoid splinting significantly 
angled and differing implant systems, providing a cost- 
effective option.

Incorporating CAD-CAM processes into a prosthesis 
streamlined the fabrication phases. The exact dimen
sions and angulations of all proposed attachments and a 
CAM framework were tailored specifically for the max
illary arch, adding rigidity to the implant-supported 
prosthesis to prevent potential denture base fracturing. 
The design of the custom resilient attachment can be 
predetermined to ensure adequate placement of the 
retentive element in relation to gingival tissues while 
facilitating cleansability, and retrievability for main
tenance.

Maintenance of resilient attachments, particularly 
replacing the rubber O rings or nylon inserts, is com
monly required.7,8 To reduce frequent replacement, a 
removable prosthesis must be well supported by the 
mucosa independent of the resilient attachment.8 Fur
thermore, it is important to achieve minimal divergence 
between the abutments to avoid excessive wear.1,2

Despite the use of digital technologies in overdenture 
fabrication, certain issues still need to be addressed 
conventionally. This includes transferring the resin teeth 
to the metal framework, which requires accurate transfer 
using a silicone guide. Intraoral registration of the 

custom attachment and fixation of the matrices in the 
overdenture should occur during insertion by using 
adequate block out during matrix fixation to prevent 
displacement during prosthesis removal.

SUMMARY

This custom resilient attachment can serve when 
splinted options or multi-unit abutments with 
LOCATOR attachments or angled LOCATOR attach
ments are not suitable.

PATIENT CONSENT

Informed patient consent has been obtained.
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