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Implant-supported �xed partial dentures (iFPDs) are used for posterior rehabilitation. Biomechanical problems arise in the posterior due 
to complicated occlusal stresses and insu�cient bone support. Prosthetic design and material sti�ness a�ect stress distribution on 
peri-implant bone and components, a�ecting iFPD success. This systematic review examined the biomechanical performance of zirconia, 
PEKK, and PEEK two- and three-unit iFPDs with �xed-�xed and cantilever designs. FEA was used to evaluate stress distribution and clinical 
implications. PICO criteria and Boolean operators were used to search PubMed, Scopus, ScienceDirect, and MyEBSCO for 2020–2025 
studies. Five of 158.353 documents met PRISMA 2020 criteria. Von Mises stress, prosthesis con�gurations, material sti�ness, and stress 
concentration zones were extracted. Cantilever designs had the highest stress values, especially at the connector and prosthesis-abutment 
interface. Due to its sti�ness, zirconia shielded the periimplant bone, while PEKK and PEEK reduced prosthesis stress but transferred more 
stress to the bone. Connectors were the most biomechanically susceptible in all designs and materials. The synergistic interplay between 
prosthetic design, material mechanical properties, and loading direction determines the stress distribution pattern and long-term 
stability of implant-supported prosthetic structures.  (IJP 2025;7(1):1-7)
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Table 1. Compilation of keywords and corresponding related terms.
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Table 2. Summary database.
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Table 3. Assessment of the risk of bias in the included studies.
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Table 4. Biomechanical characteristics of restorative materials based 
on elastic modulus and poisson’s ratio.
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Table 5. Data extraction results.
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Figure 1. Flowchart of study selection process.
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Figure 2. Bar chart of FEA quality assessment results based on total 
scores (Maximum 24).

Figure 3. Integrative biomechanical framework linking PICO structure 
to novelty in posterior implant-supported �xed partial dentures.
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