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Abstract 

Cast partial dentures (CPDs) remain a vital treatment modality for restoring function and aesthetics in 

elderly patients with partial edentulism, especially when fixed or implant-supported options are 

contraindicated. However, geriatric-specific challenges such as ridge resorption, xerostomia, reduced 

tissue resilience, and limited dexterity often compromise prosthesis performance and longevity. This 

review highlights common problems encountered with CPDs in elderly patients including mechanical 

failures, biological complications, and functional limitations and explores their multifactorial etiologies. 

Emphasis is placed on pre-emptive clinical measures, precise laboratory interventions, and patient 

education as essential strategies for troubleshooting and long-term success. Regular follow-up, timely 

relining, and simplified design modifications enhance comfort, stability, and hygiene maintenance. Future 

directions involving digital impressions, CAD/CAM fabrication, and advanced materials are poised to 

revolutionize CPD design and adaptability, improving clinical outcomes and patient satisfaction in 

geriatric prosthodontics. 
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Introduction 

Cast partial dentures (CPDs) serve as an essential modality for restoring both function and aesthetics in 

elderly patients with partial edentulism, while necessitating careful consideration of geriatric-specific 

challenges such as anatomical alterations, systemic health conditions, and limitations in dexterity and oral 

tissue resilience.1 They play a critical role in re-establishing masticatory efficiency by distributing occlusal 

forces evenly across the remaining dentition, preventing overload of individual teeth, and enabling patients 

to maintain a varied, nutritious diet. In addition to functional restoration, CPDs preserve facial aesthetics 

by supporting the lips and cheeks and filling visible gaps, thereby enhancing self-esteem and social 

confidence.2  

CPDs are particularly indicated when fixed prostheses or implants are unsuitable due to alveolar bone 

loss, financial constraints, or systemic health issues commonly observed in older adults, making them a 

versatile and cost-effective solution. Geriatric patients present unique challenges, including severe 

alveolar ridge resorption that compromises stability and requires careful design to maximize tissue support 

without causing trauma, reduced salivary flow that complicates retention and increases the risk of mucosal 

irritation and caries, and less resilient oral mucosa prone to ulceration, necessitating meticulous adjustment 

and relief of denture bases.3  

Additionally, neuromuscular and dexterity limitations can hinder handling, insertion, and cleaning of 

prostheses, highlighting the need for simplified designs and comprehensive patient and caregiver 

education. Systemic comorbidities such as diabetes, osteoporosis, and neuromuscular disorders further 

influence prosthesis adaptation and oral health, requiring individualized treatment planning, regular 

follow-up, and interdisciplinary coordination. Functional changes in the elderly, including reduced bite 

force and proprioception, underscore the importance of CPDs in maintaining residual masticatory 

efficiency, while decreased oral hygiene capacity necessitates hygienically designed prostheses and 

simplified maintenance protocols.4 Given these anatomical, physiological, and systemic complexities, 

older patients are particularly susceptible to CPD-related complications, making troubleshooting 

addressing issues related to fit, retention, tissue tolerance, abutment tooth health, and patient adaptation 

crucial for minimizing discomfort, preserving oral tissues, and prolonging prosthesis longevity.5  

Review of Literature 

Troubleshooting cast partial dentures (CPDs) in geriatric patients requires a comprehensive approach that 

addresses their distinctive anatomical, physiological, and functional challenges, including compromised 

oral conditions, reduced dexterity, and age-related systemic limitations. Patient-centered design 

modifications play a crucial role in enhancing comfort, hygiene, and usability. Simplified CPD designs 

promote self-cleansing and ease of maintenance, which are particularly beneficial for elderly individuals 

with limited manual dexterity or cognitive decline (Mattoo & Sivach, 2014)6. Incorporating flexible 

denture bases with cast frameworks further improves aesthetics and adaptability by accommodating 

anatomical variations and enhancing retention (Rao et al., 2025)7.  

Clinically, the use of telescopic retainers can offer superior stability, force distribution, and support in 

long-span edentulous cases especially valuable in older patients with compromised oral health and 

diminished bone support (Wadhwa et al., 2014)8. For those with severely resorbed ridges, soft liners 

provide cushioning and increased comfort, mitigating soreness and instability associated with 

conventional hard acrylic bases (Uzun et al., 2012)9. Despite these refinements, CPD complications such 

as fractures, retention loss, occlusal discrepancies, and tissue irritation remain prevalent. Framework or 

clasp fractures often arise from metal fatigue, design flaws, or accidental trauma, necessitating 

professional repair and strict disinfection before reuse.  

Loss of retention and stability commonly results from inadequate clasp design or progressive ridge 

resorption, which is frequent in geriatric patients; addressing these issues through proper clasp 

configuration and timely relining enhances prosthesis longevity. Occlusal disharmony, if uncorrected, can 

lead to masticatory inefficiency and discomfort, highlighting the importance of regular occlusal 
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adjustments and balanced articulation schemes. Ill-fitting dentures with sharp edges may cause mucosal 

irritation or pain, requiring prompt relief and adjustment of pressure areas to maintain tissue health.10  

Additionally, secondary caries and abutment tooth complications can occur due to poor oral hygiene or 

cement failure beneath retainers, highlighting the need for meticulous hygiene instruction, periodic recall 

visits, and restorative management to preserve abutments. Progressive residual ridge resorption further 

alters the denture’s fit and comfort, necessitating periodic assessment and relining to maintain 

adaptation.11 Patient-related factors such as reduced dexterity, xerostomia, and cognitive impairment 

further complicate prosthesis use and maintenance, making continuous education and caregiver 

involvement essential for long-term success. In emergency or resource-limited scenarios such as during 

pandemics temporary suspension of denture use may be advisable if repairs are delayed, accompanied by 

adherence to biosafety and disinfection protocols during any clinical or laboratory intervention.12  

Common Problems with Cast Partial Dentures in Elderly Patients 

Elderly patients using cast partial dentures (CPDs) often experience a range of complications that can be 

broadly categorized into mechanical, biological, and functional or patient-related issues. Mechanically, 

framework-related problems such as fit discrepancies, deformation, or fatigue failure particularly in thin 

or inadequately designed clasps can cause discomfort, instability, or fractures, with clasp breakage being 

a frequent outcome of repetitive masticatory stresses. Occlusal discrepancies, including premature 

contacts and loss of occlusal harmony, may result in uneven force distribution, discomfort, and potential 

damage to abutment teeth or prosthetic components.14 Additionally, denture base fractures or wear, 

especially in stress-bearing regions, can compromise stability and impair function. Biologically, soft tissue 

trauma arising from poor adaptation can lead to mucosal ulceration, soreness, and irritation conditions 

aggravated by the reduced mucosal resiliency characteristic of elderly patients.  

Periodontal complications such as abutment tooth mobility, secondary caries beneath retainers, and plaque 

accumulation around clasps are common due to overloading and diminished oral hygiene efficiency. 

Moreover, mucosal pathologies like denture stomatitis and candidiasis frequently occur, often linked to 

xerostomia and inadequate denture hygiene. Functionally, decreased manual dexterity and neuromuscular 

coordination can make denture insertion and removal difficult, leading to patient frustration or accidental 

damage. Poorly designed prostheses or insufficient adaptation periods may also compromise phonetics 

and masticatory efficiency, affecting overall oral function and patient satisfaction.15  

Non-compliance with maintenance and hygiene instructions further contributes to plaque buildup, tissue 

inflammation, and accelerated prosthesis deterioration. Collectively, these challenges emphasize the need 

for individualized CPD design, meticulous clinical and laboratory precision, consistent recall visits, and 

comprehensive patient and caregiver education to ensure comfort, longevity, and improved quality of life 

for geriatric denture wearers.16 

Etiology and Contributing Factors of Cast Partial Denture Failures in Elderly Patients 

The etiology of failures and complications associated with cast partial dentures (CPDs) in elderly patients 

is multifactorial, encompassing clinical, laboratory, and patient-related dimensions that collectively 

influence prosthesis performance and longevity. Clinically, errors such as poor impression techniques can 

produce inaccurate master casts, leading to ill-fitting frameworks and unstable dentures that compromise 

comfort and function. Inadequate mouth preparation including insufficient tooth modification, improper 

surveying, or neglecting to treat existing oral infections can negatively impact retention, stability, and 

tissue compatibility.17 Additionally, incorrect occlusal design frequently results in premature contacts and 

loss of occlusal harmony, generating undue mechanical stresses that may damage abutment teeth or 

prosthetic components. Laboratory-related issues further contribute to CPD complications; inaccurate 

casting can cause porosity or distortion in the metal framework, weakening structural integrity and fit, 

while improper adjustments or finishing may induce warpage or damage to clasps and retainers. Errors in 

tooth arrangement and alignment can also compromise both aesthetics and functional occlusion, reducing 

patient comfort and satisfaction.  
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Patient-related factors play an equally significant role, as anatomical variations such as ridge resorption, 

irregular abutment morphology, and soft tissue changes affect retention and stability. Systemic conditions 

commonly seen in the elderly such as diabetes, osteoporosis, and neuromuscular disorders can impair 

healing, alter bone support, and reduce prosthesis control.18  

Moreover, poor oral hygiene, irregular follow-up, and limited ability to perform routine maintenance 

increase the risks of secondary caries, periodontal disease, mucosal irritation, and denture stomatitis. 

Reduced manual dexterity and cognitive decline further hinder proper handling and care of the 

prosthesis.19 Ultimately, CPD failures in geriatric patients arise from an interplay of procedural 

inaccuracies and patient-specific challenges, underscoring the necessity for meticulous clinical planning, 

precise laboratory execution, individualized prosthesis design, and regular maintenance. By tailoring 

management approaches to accommodate anatomical, systemic, and behavioral variables, clinicians can 

significantly reduce complications, extend prosthesis lifespan, and enhance overall patient satisfaction and 

oral health outcomes.20 

Troubleshooting and Management Strategies 

Pre-Emptive Measures and Clinical Adjustments for Cast Partial Dentures in Elderly Patients  

Pre-emptive measures and clinical adjustments play a vital role in optimizing the comfort, functionality, 

and longevity of cast partial dentures (CPDs) in elderly patients by addressing their unique anatomical, 

physiological, and systemic challenges. A comprehensive oral and systemic assessment forms the 

foundation of effective treatment planning, involving evaluation of oral health status, bone and soft tissue 

conditions, and systemic diseases such as diabetes and osteoporosis, which significantly influence 

prosthesis design and adaptation. Meticulous treatment planning should prioritize the selection of 

appropriate abutment teeth and clasp designs that provide optimal retention and stability while minimizing 

undue stress on supporting structures.21  

Considering patient dexterity, cognitive ability, and neuromuscular coordination is equally essential, 

ensuring that the prosthesis is simple to insert, remove, and maintain an important factor for elderly 

patients with physical or cognitive limitations. Clinically, adjustments such as relieving pressure areas and 

modifying clasp tension are crucial to prevent soft tissue trauma, enhance retention, and maintain comfort, 

especially as residual ridge resorption progresses over time. Occlusal adjustments should be performed 

regularly to eliminate premature contacts, achieve balanced articulation, and prevent excessive load on 

abutment teeth and the prosthesis framework. Additionally, re-lining or re-basing procedures become 

necessary to compensate for tissue changes and base wear, thereby restoring the fit, stability, and comfort 

of the denture.22  

Laboratory Interventions and Patient Education in Cast Partial Denture Management for Elderly 

Patients 

Laboratory interventions and patient education constitute integral aspects of managing cast partial 

dentures (CPDs) in elderly patients, directly influencing prosthesis durability, functional performance, and 

long-term patient compliance. From a laboratory perspective, prompt and precise interventions are critical 

to maintaining prosthesis integrity and comfort. Fractured metal frameworks should be addressed through 

re-casting or reinforcement with metal overlays to restore strength and prevent recurrence, ensuring timely 

correction to avoid repeated clinical complications.23 In complex cases, the incorporation of precision 

attachments can significantly enhance retention, stability, and aesthetics, offering a more refined 

alternative to conventional clasp designs particularly valuable for elderly patients with compromised 

abutment teeth or altered ridge anatomy.  

Additionally, laboratory modifications aimed at improving aesthetics and function, such as optimizing 

tooth arrangement, achieving accurate shade matching, adjusting base relief, and refining framework 

design, help accommodate anatomical variations and evolving functional requirements.  

Equally important is patient education and consistent follow-up, which ensure effective use and 

maintenance of CPDs.24 Educating patients on proper insertion, removal, and hygiene techniques is 
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essential to prevent prosthesis-related infections, gingival irritation, and mechanical damage. Structured 

recall visits enable early detection and management of tissue irritation, occlusal discrepancies, or wear, 

thereby extending the prosthesis’s functional lifespan and preserving oral health. Furthermore, dietary 

counseling plays a supportive role by encouraging soft, nutrient-rich food choices that ease mastication 

and promote adaptation, addressing the functional limitations commonly experienced by geriatric 

individuals.25  

Discussion 

Failures associated with cast partial dentures (CPDs) in geriatric patients arise from a complex interplay 

of aging-related anatomical changes, systemic comorbidities, prosthesis design limitations, and patient-

related functional constraints. Understanding these multidimensional factors is essential for effective 

troubleshooting and long-term success. Geriatric oral tissues undergo progressive changes including 

reduced mucosal resilience, diminished salivary flow, compromised neuromuscular coordination,  and 

significant residual ridge resorption—that greatly influence the performance of CPDs. These age-

associated factors exacerbate the mechanical and biological challenges that accompany long-term denture 

wear.9 

Mechanical failures such as framework distortion, clasp fractures, loss of retention, and occlusal 

discrepancies are common in elderly patients due to progressive residual ridge resorption and repetitive 

functional stresses. Metal fatigue of clasps, especially when they are under-designed or excessively flexed, 

can lead to breakage, resulting in sudden loss of retention and difficulty in prosthesis placement. 

Inadequate framework design, including thin connectors or improper relief areas, predisposes the 

prosthesis to deformation under load. Additionally, changes in occlusion due to physiological tooth wear 

or shifting of remaining dentition often result in occlusal disharmony, discomfort during mastication, and 

excessive force on abutment teeth. Timely adjustments, reline or rebase procedures, and reinforcement of 

stress-bearing components are essential interventions. When fractures occur, recasting frameworks or 

modifying clasp designs help restore structural integrity and improve longevity.12 

Biological failures are particularly significant in geriatric patients due to reduced tissue tolerance and 

compromised immune responses. Ill-fitting dentures often produce localized mucosal trauma, resulting in 

ulcerations, soreness, and chronic irritation. Soft tissue injuries are further exacerbated by xerostomia, a 

common condition in older adults related to polypharmacy, systemic diseases, or salivary gland 

dysfunction. Additionally, abutment teeth in geriatric patients are often compromised by periodontal 

disease, root caries, and reduced bone support; these factors increase the risk of secondary caries beneath 

retainers, clasp-induced gingival trauma, and abutment mobility. Progressive ridge resorption can also 

cause instability of the denture base, necessitating periodic reline procedures. Denture stomatitis and 

candidiasis remain prevalent in this age group, attributed to continuous denture wear, poor hygiene 

practices, and decreased salivary flow. Effective management includes proper adjustment of denture 

borders, treatment of mucosal lesions, improved oral and denture hygiene protocols, and antifungal 

therapy when indicated.10 

Functional complications are closely linked to the physical and cognitive limitations often encountered in 

elderly individuals. Reduced manual dexterity can impair the patient's ability to insert, remove, and clean 

the prosthesis, leading to improper placement, increased trauma, and poor hygiene. Additionally, 

neuromuscular control diminishes with age, affecting adaptation to the prosthesis and reducing 

masticatory efficiency. Patients may complain of difficulty chewing tougher foods, impaired phonetics, 

and reduced self-confidence. Cognitive impairments such as dementia and mild cognitive decline further 

complicate compliance, leading to neglected hygiene practices, continuous denture wear, and misuse of 

prostheses. Simplifying the design, reducing the number of components, providing step-by-step training, 

and involving caregivers are essential for successful long-term use. Regular recall appointments allow 

clinicians to monitor patient performance and reinforce instructions.11 

Effective management of CPD failures in geriatric patients requires an integrative approach that 

encompasses clinical adjustments, laboratory modifications, and continuous patient education. Clinically, 

precise impression techniques, proper mouth preparation, accurate surveying, and harmonious occlusal 
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design are essential for preventing early failures. Laboratory precision ensures that frameworks are free 

of porosities, distortion, or improper fit. Modifications such as precision attachments, soft liners, or 

flexible components can significantly enhance retention and comfort in complex cases.12 

Equally important is comprehensive patient education addressing insertion techniques, cleaning protocols, 

hygiene of abutment teeth, and recognition of early signs of complications. Structured recall visits help 

detect mucosal irritation, occlusal wear, or changes in ridge morphology early, thus preventing more 

severe complications. Dietary counseling also supports adaptation and comfort, particularly for patients 

with diminished masticatory efficiency.18 

CPD failures in geriatric patients are multifactorial, influenced by anatomical degeneration, systemic 

diseases, mechanical fatigue, and reduced patient adaptability. Successful troubleshooting requires a 

tailored, patient-centered strategy that integrates meticulous clinical planning, precise laboratory 

execution, proactive adjustments, and continuous patient and caregiver involvement. By addressing 

mechanical integrity, biological compatibility, and functional usability, clinicians can significantly 

enhance prosthesis comfort, durability, and patient satisfaction. Future advancements such as CAD/CAM 

frameworks, digital impressions, and novel biomaterials hold the potential to further improve CPD 

outcomes in the aging population.24,25 

 

Table 1: Failures and management of cast partial denture used by geriatric patient 

 

Category Type of 

Failure/Complication 

Etiology / 

Contributing 

Factors 

Clinical 

Manifestations 

Management / 

Troubleshooting 

Strategies 

Mechanical 

Failures 

Framework or clasp 

fracture 

Metal fatigue, 

improper alloy 

selection, thin 

or over-flexed 

clasp arms, 

accidental 

trauma 

Loss of retention, 

discomfort, 

difficulty in 

insertion/removal 

Recast or repair 

framework; 

redesign clasps 

with proper 

thickness; 

reinforce stress 

areas; educate 

patient on careful 

handling 

 Loss of retention and 

stability 

Ridge 

resorption, 

inadequate 

clasp design, 

worn 

components 

Denture looseness, 

movement during 

function 

Reline/rebase 

denture; adjust 

clasp tension; 

periodic recall 

and adjustment 

 Occlusal disharmony Faulty 

articulation, 

uneven 

occlusal 

contacts, 

changes in 

occlusion due 

to wear 

Discomfort, 

masticatory 

inefficiency, 

abutment trauma 

Occlusal 

adjustment; 

balanced 

articulation; 

periodic occlusal 

equilibration 
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 Denture base 

fracture 

Excessive 

stress, poor 

adaptation, 

acrylic 

porosity 

Pain, instability, 

functional 

impairment 

Repair or rebase 

denture; reinforce 

base with metal 

mesh; evaluate 

occlusal load 

Biological 

Failures 

Soft tissue trauma / 

ulceration 

Overextension, 

pressure spots, 

poor 

adaptation 

Pain, mucosal 

soreness, ulcer 

formation 

Relieve pressure 

areas; adjust 

borders; use soft 

liners; advise 

tissue rest 

 Periodontal damage / 

Abutment tooth 

mobility 

Excessive 

loading, 

improper clasp 

design, poor 

oral hygiene 

Tooth mobility, 

gingival 

inflammation, 

discomfort 

Redistribute 

forces; modify 

clasp design; 

periodontal 

therapy; hygiene 

reinforcement 

 Secondary caries 

under retainers 

Plaque 

accumulation, 

poor hygiene, 

cement 

leakage 

Sensitivity, pain, 

abutment failure 

Remove decay; 

restore tooth; 

educate patient; 

apply fluoride 

varnish 

 Denture stomatitis / 

Candidiasis 

Poor hygiene, 

continuous 

wear, 

xerostomia 

Red, inflamed 

mucosa, burning 

sensation 

Disinfect 

denture; 

prescribe 

antifungal; 

improve hygiene 

and fit; encourage 

night removal 

Functional 

Failures 

Difficulty in 

insertion/removal 

Reduced 

dexterity, 

complex 

design 

Frustration, 

improper 

placement, 

damage 

Simplify design; 

provide insertion 

guides; train 

patient/caregiver 

 Reduced mastication 

efficiency 

Occlusal 

imbalance, 

poor retention, 

neuromuscular 

decline 

Difficulty 

chewing, 

preference for soft 

diet 

Adjust occlusion; 

improve fit; 

dietary 

counseling 

 Phonetic or aesthetic 

issues 

Incorrect tooth 

arrangement, 

visible metal 

components 

Speech difficulty, 

dissatisfaction 

Modify tooth 

placement; 

replace 

unaesthetic 

clasps with 

esthetic 

alternatives 

 Poor patient 

compliance 

Cognitive 

decline, lack of 

education, 

discomfort 

Neglected 

hygiene, irregular 

use 

Reinforce 

education; 

caregiver 

involvement; 

scheduled 

follow-ups 
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Figure 1: Mechanical Failure: Fractured Clasp Arm 

 

Figure 2: Mechanical Failure: Denture Base Fracture 

 

Figure 3: Biological Failure: Denture Stomatitis (Candidiasis) 

 

Figure 4: Biological Failure: Periodontal Damage/Gingival Inflammation 
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Figure 5: Biological Failure: Periodontal Damage/Gingival Inflammation 

 

Figure 6: Biological Failure: Secondary Caries Under Retainers 

 

Figure 7: Mechanical Failure: Occlusal Disharmony 

 

Figure 8: Functional Failure: Aesthetic Issues (Visible Metal Components) 
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Digital Technologies in Enhancing Cast Partial Denture Quality for Geriatric Patients 

The integration of digital technologies into removable partial denture (RPD) fabrication has significantly 

improved the precision, predictability, and long-term success of cast partial dentures (CPDs), particularly 

benefiting geriatric patients who often present with anatomical and functional complexities. Digital 

impressions captured through intraoral scanners eliminate many errors associated with conventional 

impression materials such as distortion, inadequate border molding, or patient-related challenges like gag 

reflex and limited mouth opening. This is especially advantageous for older adults with reduced muscular 

control, xerostomia, or fragile oral tissues, as digital scanning minimizes tissue trauma and enhances 

patient comfort.21 

Computer-aided design and computer-aided manufacturing (CAD/CAM) technology has further 

transformed CPD framework fabrication by enabling highly accurate, reproducible, and lightweight metal 

structures. Digital designing ensures precise major connectors, minor connectors, and clasp assemblies, 

thereby reducing common mechanical failures such as framework misfit, clasp deformation, and metal 

fatigue. Milling or laser-sintering of frameworks allows for consistent thickness, improved resilience, and 

reduced porosities compared with traditional casting techniques, significantly lowering the rate of 

fractures and adjustments. Additionally, CAD/CAM-generated wax patterns eliminate manual laboratory 

errors related to block-out, relief, and clasp positioning, leading to better adaptation and reduced chairside 

correction time.22 

Digital workflows also enhance occlusal accuracy. Virtual articulation software simulates mandibular 

movements, enabling precise occlusal schemes tailored to geriatric patients who may have reduced 

proprioception and masticatory efficiency. This minimizes occlusal discrepancies, reduces the risk of sore 

spots, and improves chewing comfort. Furthermore, digital tooth arrangement enables better esthetic 

planning, including shade selection, tooth positioning, and smile design, which is especially important for 

elderly individuals concerned about facial appearance following tooth loss.12 

Another significant advantage is the ease of duplication and modification. Once digitized, the patient’s 

CPD framework design can be stored and reused for future adjustments, re-fabrication, or repairs without 

repeating the entire clinical workflow. This is particularly beneficial in elderly patients who experience 

progressive ridge resorption and require periodic relining or design modifications. Digital records also 

support remote consultations and teleprosthodontics, facilitating timely decision-making during 

emergencies or when travel becomes difficult for geriatric patients.15 

Emerging technologies such as artificial intelligence–assisted design, 3D-printed metal frameworks, and 

advanced resin materials hold further promise in improving denture fit, retention, and comfort. Innovative 

hybrid workflows incorporating printed try-in frameworks allow clinicians to evaluate fit and esthetics 

before final fabrication, significantly reducing errors and improving patient satisfaction.23-25 

 

Conclusion 

Early recognition of risk factors and timely clinical adjustments are crucial for ensuring the success and 

longevity of cast partial dentures in elderly patients. A patient-centered approach that integrates meticulous 

planning, laboratory precision, and consistent follow-up enhances comfort and function. Continuous 

patient education supports maintenance and adaptation. Future advancements in digital impressions, 

CAD/CAM frameworks, and innovative materials promise to further improve precision, aesthetics, and 

durability in geriatric prosthodontics. 
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