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Abstract 

Background: Prosthodontic rehabilitation involving teeth with periodontal disease is challenging. 
Restoration must be designed to withstand mastication with good esthetic and appropriate phonetic. 
Fixed bridge prosthesis are indicated to splint mobile teeth so that pressure on teeth will be stabilized. 
All-ceramic material often chose for their esthetics but clinical failures still occur, such as chipping and 
delamination. Ceramic material with high stiffness concentrates stress on the restoration, whereas 
materials with low stiffness transmit stress to cement layer and abutment teeth. Polyetheretherketone 
(PEEK) with its bio-inert properties and modulus elasticity 12 GPa similar to bone can be considered as 
an alternative to overcome this problem. Objectives: Rehabilitating missing teeth with PEEK anterior 
bridge prosthesis to restore teeth function with periodontal lesion and good esthetics. Case Report: A 
45-year-old male patient came to Dental Hospital Universitas Sumatera Utara complaining lack of 
confidence due to missing front teeth and want to improve his appearance. The patient had a history 
of extracting his fractured front tooth due to motorcycle accident. Intraoral examination #11 #21 
missing, #22 non-vital, mobility 1 with elongation. Radiographic examination revealed periodontal 
lesion in the apical 1/3 of the root. Treatment started with endodontic treatment #22 to avoid 
periodontic-endodontic infection. Fixed bridge 6-unit PEEK prosthesis were selected to splint lateral 
incisors along with other healthy abutments that complied with Ante's law. The shock absorber 
properties of PEEK provide an advantage for teeth with periodontal lesion because pressure will be 
distribute well thereby accelerate healing. Conclusion: Fixed bridge PEEK can be an alternative 
treatment especially in patients with periodontal lesion. 
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INTRODUCTION 

 The loss of a single anterior tooth can be a complex problem for the patient. In the case of advanced 
periodontal disease, tooth loss is generally always preceded by tooth mobility due to severe bone loss. 
In addition, periodontal disease also chronically dislodges teeth due to the masticatory movement of 
the mobile teeth, which affects the anterior aesthetics, especially for the upper anterior teeth. 
Therefore, prosthodontics rehabilitation is needed to restore esthetics and function in teeth with 
periodontal abnormalities.1, 2 
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Prosthodontic treatment of anterior teeth with periodontal disorders such as mobility and chronic 
dislodgement is often a dilemma when it comes to tooth extraction because it can affects the anterior 
esthetic. This challenge is particularly common in cases of severe labial or lingual dislodgement. 
Recently, adequate orthodontic and periodontal treatment has been attempted to improve the 
periodontal condition and anterior esthetics. However in such cases, periodontal breakdown causes 
pathologic migration of teeth makes the orthodontic treatment more complicated. There is a clear 
need for splinting of the teeth, and additional prosthetic treatment may be necessary. Studies have 
shown that teeth with poor periodontal support and progressive mobility can serve as reliable 
abutments for extensive fixed splints/bridges after maintaining healthy periodontal tissues and can 
be maintained in the remaining dentition. In this case, the fixed dental prosthesis must be fabricated 
properly to prevent undue stress concentration on the abutment periodontal tissues. Fixed bridge 
dental prosthesis is a treatment that shows high mechanical strength and resistance to dislodgement. 
Fixed restorations have been used for several years for splinting teeth with most effective results and 
long-term durability follow-up.1-4 

 Research shows that tooth mobility is reduced by splinting of the teeth that have mobility. One of the 
main reasons for splinting and stabilizing teeth is to link them as an adjunct treatment to periodontal 
therapy. In the selection of the treatment to be chosen, the basic requirements of marginal fit, 
psychological contours, the possibility of maintaining oral hygiene, and occlusion without trauma must 
be met. Although the restorations must be designed to withstand the functional requirements of 
occlusion and masticatory loads, restorations in anterior teeth have an additional need to achieve an 
acceptable esthetic result, as well as ensuring proper phonetics.1-5 

Currently, various materials have been used for esthetic restoration of periodontally-involved anterior 
teeth with mobility and chronic dislodgement. All ceramic materials are the most frequently chosen 
material because of its esthetic properties that similar to natural teeth. However, a systematic review 
of survival and complication rates showed that all ceramic material failure was still higher than metal-
based crowns. The most common clinical failures are chipping and delamination of veneering layer.6-

12 this may be related to Elie 13 study which stated that choice of crown material had a great influence 
on maximum principal stress in the crown. Increasing the stiffness of the material will concentrates 
more stress within the crown, whereas the material with a lower stiffness transfer more stress to the 
cement layer and tooth supporting core. All ceramic material has a modulus elasticity of about ±100 
GPa. 

In recent years, polyetheretherketone (PEEK) material has modulus of elasticity at around 12 GPa 
similar to cortical bone at around 15 GPa has been widely used in dentistry, especially in 
prosthodontics. PEEK material has bio-inert properties and has a solid structure as a result of 
processing during the compression-molding process, there is good biocompatibility.. 
Polyetheretherketone (PEEK) has been used in medicine for many years, particularly in orthopedics 
for more than 40 years. This material, and the evolution of its new high performance, attracted the 
attention of researchers for its notable mechanical properties. Over the years, this material has 
evolved, leading to its reinforcement by inserting fibers or ceramics inside (less than 0.5 µm in 
diameter) to improve its mechanical strength, resistance to stress, and esthetics. The use of this 
material is indicated in fixed prostheses for single crowns, bridges with one or up to two pontics, 
adhesive bridges (Maryland), and in removable prostheses.14-6 

In this case report, a polyetheretherketone (PEEK) anterior fixed bridge prostheses is chosen to 
rehabilitate missing teeth and restore function of the teeth with periodontal abnormalities with good 
esthetics. 
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CASE REPORT 

 A 45-year-old male patient came to Dental Hospital Universitas Sumatera Utara complaining lack of 
self-confidence due to missing front teeth and want to improve his appearance. The patient had a 
history of extracting his upper front tooth which was fractured due to a motorcycle accident several 
years ago. Patient want to wear a denture that non-removable. On extra oral examination, the patient 
was in good condition with an oval face shape and a convex facial profile (Figure 1). Examination of 
the temporomandibular joint did not reveal any abnormalities. Intra oral examination of tooth, #11 
#21 was missing, #22 non-vital with mobility grade 1 and 1,5 mm elongation. Periapical radiographic 
examination revealed a periodontal lesion in the apical 1/3 of the root of tooth #22 as a result of the 
traumatic occlusion of the elongated tooth (Figure 2). 

 

 

 

 

 

Figure 1: Pre-treatment, (left) patient profile, (right) intra oral 

 

 

 

 

 
 

Figure 2: Periapical radiograph #22; Pre-post root canal treatment 

Based on the subjective, objective and supportive examination, patient was diagnosed with partially 
edentulous Class IV Kennedy on maxilla with edentulous teeth #11 and #21. Treatment was started 
by scaling the teeth on the maxilla and mandible and followed by endodontic treatment of tooth #22 
to avoid the risk of periodontic-endodontic infection (Figure 3).  

 

Figure 3: Root canal treatment #22 

After the root canal treatment for tooth #22 was completed, the abutment preparations for teeth 
#13, #12, #22, and #23 were performed with the same alignment controlled with a parallel mirror. 
Chamfer finish line design with equigingival position was chosed (Figure 4). Final impressions were 
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then performed using a two-step impression technique with a spacer after the gingival cord was 
attached to the sulcus of the abutment teeth. Master cast then sent to the laboratory for PEEK coping 
fabrication. 

 

Figure 4: Final preparation 

 PEEK fixed bridge prostheses coping try in then performed. Examination of the shape, position and 
adaptation of coping was carried out at the try-in stage (Figure 5). The resin veneering is then carried 
out on coping by layer to layer. The veneered bridge and polished were cemented using GIC type 1 
cement. 

 

Figure 5: Try-in koping 

 Patients were instructed to carry out regular check-ups and given oral health education to improve 
and maintain good oral hygiene. 

A 6-unit polyetheretherketone (PEEK) bridge prosthteses was selected for the splinting effect of lateral 
incisors with periodontal lesion along with other healthy abutments that complied with Ante's law. 
The shock absorber properties of PEEK provide an advantage for teeth with periodontal lesion because 
the stress distribution will be better distributed, thus accelerate healing. The patient was satisfied with 
his appearance and had no complaints about his lateral incisors (Figure 6). 

 

 

 

 

 

 

Figure 6: Post-treatment 
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DISCUSSION 

Restoration of anterior teeth with periodontal abnormalities can be a complicated problem, especially 
if the underlying cause of tooth mobility have not been properly diagnosed. Splinting of teeth with 
mobility has been a common treatment option for decades and can help patients retain their natural 
teeth for several years. The basic functions of splinting is to restore patient confidence in tooth 
mobility context, ensure tooth function, to distribute the occlusal forces on the periodontally 
compromised teeth and finally contribute to their clinical survival.  

Anterior teeth with periodontal abnormalities that presenting with mobility after initial periodontal 
therapy were then continued with root canal treatments to prevent combined periodontic-
endodontic lesions and to eliminate tooth sensitivity caused by gingival recession. This approach is an 
empirical clinical therapy that preclude the possibilities of periodontic-endodontic infection. Another 
goal of root canal treatment in this case was to provide convenience for the esthetic restoration due 
to the elongation of tooth #22 so invasive tooth preparation can be done. After successful periodontal 
treatment followed by a periodic check-ups, the splinting of teeth is an important step to maintain its 
clinical function. 

Polyetheretherketone has been used for various indications in dentristy such as in prosthodontics for 
almost 15 years. PEEK has also shown excellent results in the fabrications of partial coverage fixed 
dental prostheses, especially in the anterior teeth. PEEK also has a low elastic modulus of ±12 GPa 
similar to bone and its shock absorber properties. Restoration of anterior fixed bridge restoration with 
PEEK material is expected to transfer pressure to the cement layer and the supporting tissues of the 
teeth so it didn’t aggravate tooth mobility and accelerate the healing of the periodontal lesion. Based 
on the advantages of polyetheretherketone material, PEEK fixed bridge restoration was chosen as the 
maxillary anterior splint to combine the esthetic performance and strength of the masticatory 
pressure. 
 
CONCLUSION 

Fixed bridge PEEK can be an alternative treatment especially in patient with an abutment with 
periodontal disorders. 
 
SUGGESTION 

Research on stress distribution on periodontally involved teeth using polyetheretherketone can be 
made to ensure effectivity of those material accelerating periodontal healing.  

 
Data availability 

The data used to support the findings of this study are included within the article. 

Conflict of interest 

There are no conflict of interest. 

Funding statement 

This research received no specific funding agency. 

Acknowledgement 

We thank our teacher Professor Ismet Danial Nasution, Professor Haslinda Tamin, Syafrinani, Ariyani, Ricca 
Chairunnisa, Putri Welda Utami for insightful discussions, and the anonymous for many useful insight. 

https://osf.io/ewprd


Hunan Daxue Xuebao/Journal of Hunan University Natural Sciences 

ISSN：1674-2974   |   CN 43-1061 / N 

 
DOI 10.17605/OSF.IO/EWPRD 

Vol: 60 | Issue: 04 | 2023 
Felix Hartanto Ongko et al,. (2023) 

 

 

April 2023 | 34  

 

References 

1. Roussou V, Pachiou A, Kourtis S. Splinting of the Anterior Maxillary Teeth Using Glass-Ceramic Materials: 
A Case Report. 2020. ToDentJ;14(1):711-6. 

2. Liu X, Y Zhang, Z Zhou, S Ma. Retrospective Study of Combined Splinting Restorations in the Aesthetic 
Zone of Periodontal Patients. 2016. BritshDentJ; 220:241-7. 

3. Kathariya R, Devanoorkar A, Golani R, Shetty N. To Splint or Not to Splint: The Current Status of 
Periodontal Splinting. 2016. Journal of International Academy Periodontology. 18(2):45-56. 

4. Rosentsiel SF, Land MF, Fujimoto J. Contemporary Fixed Prosthodontics. 5th ed. St.Louise: Elsevier. 

5. Shilingburg HT. Fundamental of Fixed Prosthodontics. 4th ed. Chicago: Quintessence. 

6. Sailer I. Makarov NA, Thoma DS, Zhawlen M, Pjetursson BE. All-ceramic or metal ceramic tooth-
supported fixed dental prostheses (FDPs)? A systematic review of the survival and complication rates. 
Part I: Single crowns (SCs) Dent Mater 2015; 31:603-623. 

7. Wang X, Fan D, Swain MV, Zhao K. A systematic review of all-ceramic crowns: clinical fracture rates in 
relation to restored tooth type. Int J prosthodont 2012; 25: 441-450. 

8. Triwatana P, Nagaviroj N, Tulapornchai C. Clinical performance and failures of zirconia-based fixed 
partial dentures: a review literature. J adv Prosthodont 2012; 4: 76-83. 

9. Raigrodski AJ, Hillstead MB, Meng GK, Chung KH. Survival and complications of zirconia-based fixed 
dental prostheses: a systematic review. J Prosthet Dent 201; 107:170-7. 

10. Pjetursson BE, Sailer I, Makarov NA, Zwahlen M, Thoma DS. All-ceramic or metal ceramic tooth 
supported fixed dental prostheses (FDPs)? A Systematic review of the survival and complication rtes. 
Part II: Multiple-unit FDPs. Dent Mater 2015; 31:624-639. 

11. Larsson C, Wennerberg A. The clinical success of zirconia based-crowns: a systematic review. Int J 
Prosthodont 2014; 27: 33-43. 

12. Skjold A et al. Effect of margin design on fracture load of zirconia crowns. Eur J Oral Sci 2018; 1–8. 

13. Elie et al. Esthetic prosthetic restorations: reliability and effects on antagonist dentition. The Open Dent 
Jour. 2015; 9: 473-81. 

14. Reda R et al. Applications and Clinical Behavior of BioHPP in Prosthetic Dentistry: A Short Review. J 
Compos Sci. 2022;6(3):90. 

15. Kurtz S. PEEK Biomaterials Handbook. Elsevier. 1st ed. 2011.  

16. Tekin S et al. Areas for use of PEEK material in dentistry. Int Dent Res 2018; 8(2): 84-9 

  

 

https://osf.io/ewprd

