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Abstract: Rehabilitation of partially or completely edentulous patients with extensive alveolar bone loss
continues to pose a significant challenge in prosthodontic practice. Conventional removable and fixed
prostheses may fail to provide adequate function, esthetics, and patient satisfaction in such clinical situations.
Hybrid prosthesis has emerged as a predictable and effective treatment modality, combining the advantages
of fixed and removable prosthetic concepts to restore oral function and facial harmony. A hybrid prosthesis
is typically implant-supported and consists of a rigid substructure with an overlying prosthetic component that
replaces missing teeth and supporting soft tissues. This narrative review aims to present an overview of hybrid
prosthesis, including its evolution, classification, materials used, indications, contraindications, and clinical
applications. Emphasis is also placed on biomechanical considerations, advantages, limitations, and common
complications associated with hybrid prosthetic rehabilitation. Recent advances in digital workflows and
CAD-CAM technologies have further enhanced treatment accuracy and long-term outcomes. Within the
limitations of this narrative review, hybrid prosthesis can be considered a reliable treatment option for patients
with complex restorative needs when appropriate case selection, meticulous planning, and regular
maintenance protocols are followed.

Index Terms - Hybrid prosthesis, implant-supported prosthesis, full-arch rehabilitation, prosthodontics,
digital dentistry.

l. INTRODUCTION

Edentulism accompanied by progressive alveolar ridge resorption results in functional, esthetic, and
psychological impairment, adversely affecting patient quality of lifet. Conventional complete dentures,
although widely used, often provide limited stability and retention in patients with severe ridge resorption or
unfavorable jaw relationships2. Implant-supported fixed prostheses offer superior function and comfort;
however, their application may be restricted by anatomical limitations, excessive crown height space, and
economic considerations®.

Hybrid prosthesis has emerged as a versatile treatment alternative that bridges the gap between removable
and fixed implant prostheses®. It is commonly described as a screw-retained implant-supported prosthesis
combining a rigid framework with veneering materials that replace missing teeth and supporting soft tissues?.
This design allows simultaneous replacement of missing teeth and lost soft tissues while providing improved
stability compared to conventional dentures®.

The concept of hybrid prosthesis has evolved with advances in implantology, biomaterials, and digital
dentistry. Improved implant surfaces, framework materials such as titanium and PEEK, and CAD-CAM
fabrication techniques have enhanced prosthetic precision and longevity. Despite these advancements, hybrid
prostheses require careful biomechanical planning, accurate occlusal design, and regular maintenance to
prevent mechanical and biological complications.
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This narrative review aims to summarize the current concepts related to hybrid prosthesis, focusing on its
types, materials, indications, clinical advantages, limitations, and recent technological developments, with
relevance to contemporary prosthodontic practice.

Il. CONCEPT AND EVOLUTION OF HYBRID PROSTHESIS

The concept of hybrid prosthesis was introduced to overcome the limitations associated with
conventional removable dentures and fixed implant-supported prostheses in patients with extensive tooth
and bone losst. Early implant-supported prosthetic designs primarily focused on fixed restorations;
however, challenges such as excessive crown height space, unfavorable ridge anatomy, and esthetic
compromise led to the development of hybrid designs. Hybrid prostheses were conceived to simultaneously
replace missing teeth and lost supporting structures while being supported by dental implants®.

Initially, hybrid prostheses consisted of cast metal frameworks with acrylic resin denture bases and
prosthetic teeth®. Over time, improvements in implant systems, surface treatments, and prosthetic materials
contributed to enhanced stability and longevity of these restorations. The introduction of screw-retained
frameworks improved retrievability and maintenance, making hybrid prostheses a preferred option for full-
arch rehabilitation?*. Recent advances in digital dentistry have further refined the design and fabrication
processes, improving fit accuracy and reducing mechanical complications’.

Pivotal developments over the past several decades in hybrid prosthesis is given in Table 1.

Table 1 Milestones in the Evolution of Hybrid Prostheses

P Development Key.
Contributors/Innovations
1960s Discovery of
osseointegration and dental Per-Ingvar Branemark
implants
1980s Flrst_ screw-retained Bréanemark, Misch. Zab
hybrid prostheses
1990s Academic and clinical =
acceptance of hybrid University of Toronto,
. UCLA
design
All-on-4 protocol for
2000s full-arch implant Paulo Malo
rehabilitation
CAD/CAM
2010s—Present frameworks, PEEK, digital Bidra, Ortorp, Saponaro
workflows

I11. TYPES AND DESIGN PRINCIPLES OF HYBRID PROSTHESIS
Hybrid prostheses may be broadly classified based on their design and method of support. The most
commonly used type is the implant-supported fixed hybrid prosthesis, which is screw-retained onto multiple
implants placed in the edentulous arch*5(Fig.1). These prostheses consist of a rigid substructure that

provides strength and distributes occlusal loads evenly across the implants.

1Yy Y v

Figure 1. Implant-Supported hybrid Prosthesis
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Design principles of hybrid prosthesis emphasize biomechanical stability, passive fit of the framework,
and optimal load distribution. Adequate anteroposterior spread of implants, controlled cantilever length,
and proper occlusal scheme are essential to reduce stress on implants and prosthetic components®. The
prosthesis should allow access for oral hygiene while maintaining acceptable esthetics and phonetics.
Proper framework design is critical to prevent fracture of veneering materials and mechanical failure®®.

IV. MATERIALS USED IN HYBRID PROSTHESIS

Materials used in hybrid prosthesis play a vital role in determining its clinical success and longevity3.
Traditionally, frameworks were fabricated using cast cobalt-chromium or titanium alloys due to their strength
and rigidity. With the advent of CAD-CAM technology, milled titanium frameworks have gained popularity
because of their superior fit accuracy and reduced distortion’.

For the veneering component, acrylic resin denture bases with prefabricated acrylic teeth have been widely
used due to ease of repair and cost-effectiveness®. However, issues such as wear, discoloration, and fracture
have prompted the use of alternative materials such as composite resin teeth and high-performance polymers
like polyetheretherketone (PEEK). These materials offer improved esthetics, reduced weight, and enhanced
shock absorption properties'®t, The materials used for hybrid prosthesis are compared in Table 2.

Table 2 Comparative Overview of Hybrid Prosthesis by Material Type

Type Framewo Superstructu Strength Esthetic Repairabili Weight
rk re S ty
Metal- Co Acrylic + Moderate Good Easy Moderat
Acrylic Cr/Titanium Denture Teeth e
Metal- Co Composite High Very Technique Moderat
Composite | Cr/Titanium Resin Good sensitive e
Monolit Excellen Difficult Light
X . ' . Very
hic Zirconia One-piece ) t
. . High
Zirconia
PEEK- PEEK/PE Composite or Good Easy Very
Based KK Acrylic Mode(SS Light

V. INDICATIONS, CONTRAINDICATIONS, AND CLINICAL APPLICATIONS

Hybrid prosthesis is indicated in patients with complete or partial edentulism associated with severe
alveolar ridge resorption, increased interarch space, and compromised esthetics. It is particularly beneficial in
full-arch implant rehabilitation where soft tissue replacement is required to restore facial contours and lip
support*®, Patients who are dissatisfied with removable dentures but are unsuitable candidates for
conventional fixed prostheses may also benefit from hybrid prosthetic rehabilitation*®°. The clinical scenarios
suitable for hybrid prostheses are summarized in Table 3.

Table 3 Common Indications for Hybrid Prostheses

Indication Clinical Relevance

Edentulism with ridge resorption Restores soft tissue contours

High esthetic requirement Recreates gingival architecture

Gag reflex intolerance Eliminates palatal coverage
Immediate function cases Restores function rapidly
Cost-sensitive patients Economical full-arch solution
Maxillofacial defects Modular, customizable rehabilitation

Contraindications include patients with poor oral hygiene, uncontrolled systemic conditions, and
unrealistic expectations®2. Insufficient bone volume for implant placement without augmentation and patients
unable to maintain regular follow-up visits may not be ideal candidates. Proper case selection and thorough
treatment planning are essential to ensure favorable outcomes®. Contraindications for implant-supported
hybrid prostheses are outlined in Table 4.
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Table 4 Contraindications for Hybrid Prostheses

Contraindication Reason

Poor bone volume Implants not feasible

Bruxism / parafunction Excessive stress and damage
Systemic disease Healing impairment, infection risk
Inadequate hygiene Peri-implant disease risk
Unrealistic esthetic demands Unachievable expectations
Insufficient prosthetic space Mechanical compromise

ADVANTAGES, LIMITATIONS, AND COMPLICATIONS

Hybrid prostheses offer several advantages, including improved stability, enhanced esthetics, better
masticatory efficiency, and increased patient satisfaction compared to conventional dentures®. The screw-
retained design allows retrievability, facilitating maintenance and repair. Additionally, the ability to replace
lost hard and soft tissues makes hybrid prostheses highly versatile®.

Despite these advantages, limitations such as prosthetic wear, acrylic resin fracture, screw loosening, and
plague accumulation remain concerns®®. Biological complications, including peri-implant mucositis and peri-
implantitis, may occur if oral hygiene is inadequate (Fig.2). Regular maintenance and patient education are
crucial to minimize these complications'?.

Figure 2. Peri implant mucositis

RECENT ADVANCES AND DIGITAL WORKFLOW

The integration of digital workflows has significantly transformed the fabrication of hybrid prostheses.
Digital impression techniques, virtual implant planning, and CAD-CAM manufacturing enable precise
framework design and improved passive fit” (Fig.3). Digital smile design and virtual articulation have
enhanced esthetic outcomes and occlusal accuracy. These advancements reduce laboratory errors, shorten
treatment time, and improve overall predictability of hybrid prosthetic rehabilitation'*3. The benefits of
incorporating a digital workflow in hybrid prosthesis fabrication are summarized in Table 5.

Table 5 Advantages of Digital Workflow in Hybrid Prosthesis

Feature Benefit

Virtual Planning Precise implant positioning

Digital Impressions No distortion, patient comfort
CAD Design Accurate passive fit
Milling/Printing High precision, rapid turnaround
Digital Records Easy reproduction and modification
Occlusal Analysis Better occlusal harmony
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Figure 3. Prosthetically driven planning

CONCLUSION

Hybrid prosthesis represents a reliable and versatile treatment modality for managing complex prosthodontic
cases involving extensive tooth and tissue loss. Advances in materials, implant technology, and digital
workflows have improved clinical outcomes and patient satisfaction. With appropriate case selection,
meticulous planning, and regular maintenance, hybrid prostheses can provide long-term functional and
esthetic success. Further clinical studies are required to evaluate long-term performance and material
innovations in hybrid prosthetic rehabilitation.
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