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Abstract 
      This article presents and describes the use of polyether ether ketone (PEEK) to fabricate an 
abutment in implant retained finger prosthesis using computer-aided design and manufacturing 
(CAD/CAM) technology. 
      The titanium implant was scanned by conventional implant impression coping and a model was 
fabricated from computer software and the height of the abutment was increased to 15 mm in 
length. The custom designed implant abutment for the finger prosthesis was milled with PEEK and 
it was tried on the patient. After its use, tissue reactions were absent. The thumb prosthesis was 
fabricated by silicone connected with abutment by polyvinyl siloxane which had good retention and 
function. PEEK abutment was fabricated for the implant retained finger prosthesis using 3D 
technology. 
      PEEK abutment had better biocompatible with peri-implant tissue than metal alloy abutment 
and improved the retention. 
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 Introduction 
 

Retention is the key factor for the success 
of finger prosthesis, i.e. for not only esthetics but 
also for function. The finger prosthesis requires 
optimum retention for functions such as grasping 
push, carrying and holding.1 The use of bone-
anchored implant retained silicone finger 
prosthesis presents to improve retention for 
some normal life activity especially in total 
amputation.2,3 

Although Ti and its alloys have been used 
widely in orthopedic and dentistry as an implant 
biomaterial, some patients may show tissue 
reactions with extraoral implant abutment.4,5 In 
addition, they have significantly higher elastic 
modulus than human bone and results in severe 
stress-shielding and failure.6 Polyetherether-
ketone (PEEK) is a semicrystalline white 
synthetic polymeric compound that has been 
used for biomedical applications.7,8 PEEK has 

excellent properties which are suitable for a 
range of dental and orthopedic applications, such 
as, biocompatible, radiologically transparent, 
resistant to fatigue strain, and low Young’s 
(elastic) modulus (3-4 GPa) being close to the 
human bone.9-11 Recently, PEEK biomaterials 
can be manufactured using three dimensional 
(3D) milling technology.12 

The article introduces the use of PEEK for 
finger prosthesis and describes the process of 
fabrication of abutment for implant retained finger 
prosthesis using computer-aided design and 
manufacturing (CAD/CAM) technology. The 
feasibility and advantages of this material in 
finger prosthesis are presented and discussed 
throughout the manuscript.  
 

Case Report 
 

A 25-year-old male patient complained of 
less retentive thumb prosthesis. On examination, 
it showed that he was using implant retained 
thumb prosthesis and the impression coping 
used as an abutment to add the retention but 
was only 5-6 mm above the tissue and the 
retention was inadequate of the finger prosthesis 
(Figure 1). In addition, he complained of exudate 
around the abutment after 2 months of use from 
the Ti abutment and diagnosed with mild 
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inflammation of peri-implant tissues around the 
implant abutment. On examination, it showed the 
length of 5 mm tissue level from the shoulder of 
the implant. Our aim to fabricate a new abutment 
for finger prosthesis with improved retention and 
decreasing the tissue reactions, and we selected 
PEEK material. 

Scanning: The Ti implant was scanned 
with the intraoral scanner (TRIOS Intraoral 
scanner system Model S1P (3Shape Trios A/S, 
Copenhagen, Denmark) using conventional 
impression coping. To locate the angulation of 
the finger prosthesis, directions were marked 
with opaldam (supra and infra tissue level). 

 

 
Figure 1. Metal alloy abutment and showing mild 
tissue reactions around the implant (a), and 
tissue height of 4 mm from the shoulder of the 
implant (b). 
 

Designing: The abutment was designed 
using computer software Exocad (Exocad GmbH, 
Germany, 2010). The abutment was designed 
longer (15 mm) using keeping the lower part of 
the implant abutment same as Ti abutment as 
shown in Figures 2 (a) and 2 (b). In addition, the 
cylindrical part of the abutment was made rough, 
the triangular part was made smooth, and a ball 
was made on the tip to aid retention. 

Fabrication: Then, the abutment was 
milled with PEEK in 5 axis milling machine 
following manufacturer’s instructions as shown in 
Figure 2 (c). It was tried for the fitting with implant 
analog as shown in Figure 2 (d). Then, the milled 
PEEK abutment was tried in the patient as shown 
in Figure 3(a). 
 

 
Figure 2. PEEK abutment for implant retained 
finger prosthesis. Computer software designing 
(a and b), and milling of PEEK abutment (c and 
d). 
 

The silicone prosthesis was fabricated as 
shown in Figures 3 (b) and 3 (c) and connected 
with the PEEK abutment using the polyvinyl 
siloxane as shown in Figure 3 (d). The patient 
was satisfied with the new retention of finger 
prosthesis. At 3 months follow up, the patient 
was happy with the prosthesis with slight 
decrease in the retention. After changing the 
polyvinyl siloxane retentive part on the on the 
silicone prosthesis. The functions, such as 
grasping was improved due to better retention. It 
was advised to change the retentive part on the 
prosthesis every 4-5 months which can be done 
by the patient himself or at the clinic. 
 

 
Figure 3. PEEK abutment tried on the patient (a), 
fabricated final finger prosthesis (b and c), and 
finger prosthesis retained with PEEK abutment 
(d). 
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 Discussion 
 

Most of the finger defects are acquired 
and caused from machine injuries,  car accident, 
explosion,  assaults, and  others.13 The conventional 
silicone finger prosthesis presents an aesthetics 
alternative to surgical reconstruction.14-16 In 
addition, the implant retained finger prosthesis 
adds an advantage of some functions (press, 
push and pull),3 and also includes tactile 
sensation (osseoperception) by transferring 
stimuli to the bone through implant because of 
the direct pressure of the implant on the bone. 
Rydevik et al. mentioned that osseoperception 
occurs as a result of the transfer of tactile stimuli 
to inter-osseous nerves via the osseointegrated 
implant.17 In our case, the patient was able to 
perform writing, holding or grabbing objects like 
cups, etc. But, to perform these functions, there 
should be good retention for finger prosthesis 
and it is a challenge to produce good retention. 

Stock abutment for the finger prosthesis 
is only possible to make a height of 4 mm above 
the tissue. Due to the short abutment height, the 
retention is compromised. Another method to 
increase the height of the abutment is by casting 
abutment using UCLA abutment by gold alloys. 
But the consideration is needed for the tissue 
reactions. By using PEEK, the implant abutment 
height was increased around 10 mm above the 
tissue with better tissue reaction and increased 
retention of the prosthesis. 

The suitable current option for the 
material of the abutment of implant retained 
finger prosthesis includes Ti and PEEK. There 
are various types of retention such as magnet 
and mechanical. For the adequate retention of 
the prosthesis, there should be an adequate 
height of the abutment (10 mm above the tissue). 
In this case, PEEK abutment with 10 mm above 
the tissue showed adequate retention. In addition, 
we used the retentive part made from the 
polyvinyl siloxane which can be changed after 3-
4 months once by the patient himself which is 
cost effective for the patient. 

Brauner et al found a problem of gingival 
hyperplasia around dental implants in jaws 
reconstructed with free vascularized flaps.18 They 
mentioned that this hyperplastic granulomatous 
reactive tissue around the prosthetic abutment of 
the implant seem to be directly related to the 
characteristics of the periimplant tissue and of 
the manufacturing materials of the prosthesis and 

abutments. This complication is frequent as seen 
in 7 of 40 patients (17.5%) but it does not seem 
to significantly affect the survival rate of implants. 

It has been shown that PEEK has suitable 
mechanical properties (flexural strength, fatigue 
limit, and hardness) of the PEEK materials for the 
biomedical applications.19,20 Schwitalla et al. 
found that the PEEK materials in consideration 
were able to resist the pressure caused by 
maximum masticatory forces of 2000 N.19 
Pokpong et al. found that maximum force 
generated in implant retained finger prosthesis is 
less than 50 N during finger functions.3,21 Hence, 
for finger prosthesis the forces are less and the 
PEEK materials are able to function better. 

In addition, PEEK showed better tissue 
reaction than the alloy abutment Hence, it is a 
suitable material for the abutment of finger 
prosthesis. One important factor for the PEEK is 
it needs the proper technical procedure for its 
processing.12 Furthermore, a long-term clinical 
evaluation is needed regarding the performance 
of PEEK for the finger implants.  
 
 Conclusions 
 

Metal alloy abutment may show some 
tissue reactions. PEEK can be used for the 
fabrication abutment for the implant retained 
finger prosthesis using 3D technology. PEEK 
abutment has advantages with better tissue 
reaction and suitable mechanical properties.  
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