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Abstract  

Prosthetics of dentition defects in patients with diabetes mellitus has many nuances and involves 

the selection of orthopedic designs considering microangiopathy, hyposalivation, hyperglycemia, 

and a decrease in the rate of regenerative and reparative processes. Orthopedic treatment using 

dentures with lock fasteners is aimed at eliminating traumatic occlusion and articulation, 

redistributing masticatory pressure, and restoring dentition defects. Dentures made from any 

material used in prosthetics with lock fasteners are installed in cases of partial tooth loss, excessive 

tooth wear, impaired chewing function, pathological bite, pronounced maxillary lumps, and are 

also indicated for patients with a flat palate, periodontal diseases, and various other comorbidities. 
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INTRODUCTION  

Adaptation to changes or wound healing after orthopedic treatment is most difficult for patients 

with diabetes, which is a significant medical and social issue. The impact of microangiopathy, 

hyperglycemia, which fosters the survival of pathogenic and fungal flora, as well as reduced 

salivation in type 2 diabetes, contribute to a high frequency of inflammatory processes [2, 7, 8]. 

Destructive processes primarily manifest in areas of the mucosa under the greatest functional load, 

leading to various types of damage. All of the above directly influences the selection of orthopedic 

constructions, considering the manifestations of diabetes in the oral cavity [18]. 

The variety of dentition defects has led to the need for their classification, which is mostly done 

based on anatomical and topographic features. E. Kennedi divides dentition defects into four 

classes: Class I – bilateral terminal defect; Class II – unilateral terminal defect; Class III – included 

defect in the molar region; Class IV – defect in the anterior part of the dental row. According to 

O. Applegate, when there are multiple defects from different classes, the dentition is classified 

according to the lower class. 

Diabetes mellitus presents significant challenges in prosthetic dentistry due to its impact on oral 

tissues, including delayed healing, increased susceptibility to infections, and impaired salivation. 

Microangiopathy and hyperglycemia facilitate bacterial and fungal colonization, leading to 
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inflammatory conditions. Prosthetic selection should account for these complications to ensure 

optimal functionality and patient comfort. 

 

Classification of Dentition Defects 

The classification of dentition defects is essential in determining appropriate  

prosthetic solutions. The commonly used systems include: 

• Kennedy Classification: 

o Class I: Bilateral terminal edentulism 

o Class II: Unilateral terminal edentulism 

o Class III: Included defect in the molar region 

o Class IV: Defect in the anterior region 

• Applegate’s Rule: When multiple classes coexist, the lower-numbered class defines the case. 

 

Materials and Methods 

Various prosthesis designs are used in orthopedic treatment for patients with partial tooth loss. All 

prostheses are classified by their method of transmitting load to the supporting tissues into three 

groups: physiological, semi-physiological, and non-physiological. The first group includes bridge 

prostheses that transmit functional load physiologically through the teeth and periodontium. These 

are used in cases of partial tooth loss as supporting constructions. 

Bügel prostheses are considered semi-physiological since they transmit functional loads both 

through teeth, periodontium, and mucous membrane. Non-physiological prostheses are therapeutic 

devices that restore the basic functions of the masticatory system. These prostheses are placed 

freely in the oral cavity, fixed to the teeth with clasps, and transfer the masticatory pressure to 

tissues that are not adapted to perceive it, such as the mucosa of the prosthetic bed, alveolar 

process, and palate [1, 3]. 

In cases of tooth and oral tissue diseases accompanied by defects in the dental rows, and significant 

morphological and functional disorders, a Bügel prosthesis is used. It restores lost teeth and 

transfers masticatory load through teeth to the periodontal tissues and soft tissues covering 

edentulous alveolar processes. The Bügel prosthesis is technically complex but highly aesthetic 

and comfortable during use. Given the individual clinical conditions of each patient with partial 

tooth loss, constructing a dental prosthesis design, selecting the appropriate fixing elements, and 

meeting both aesthetic and functional requirements can be quite challenging [4, 5, 6]. 

 

Biomechanical Aspects of Lock Fasteners 

Lock fasteners consist of a patrix (male component) and a matrix (female component) that 

stabilize and retain removable prostheses. These systems ensure secure fixation and reduce stress 

on supporting structures. 

 

 

 

 

 



 

 

Volume 3, Issue 3, March 2025  ISSN (E): 2938-3765 

624 | P a g e  
 
 

 

Type of Retention System Characteristics Advantages 

Clasp Retention Uses retentive arms and occlusal rests Simple, cost-effective 

Lock Fasteners Include frictional, hinge, and activatable locks High retention, aesthetic appeal 

Telescopic Crowns Inner and outer crowns with a sliding mechanism Excellent stability, precise fit 

Magnetic Retainers Use magnetic attraction for retention Minimal stress on abutment teeth 

 

In the field of orthopedic dentistry, Bügel prostheses are used to reduce the base area of the 

prosthesis, creating more favorable conditions for the mucous membrane of the prosthetic bed and 

reducing adaptation time. These prostheses transfer a significant portion of the masticatory load to 

natural teeth via supporting and holding devices, while a smaller portion is transferred to the 

mucous membrane. This distribution of masticatory pressure enhances the functional value of 

Bügel prostheses compared to other types of orthopedic constructions. 

 

Discussion 

The diversity of retaining elements for Bügel prostheses can be classified into four groups: 

1. Clasps: retentive, support-retentive, bent, cast (five versions by Ney and their modifications). 

2. Attachments (locks and hinges): intra-dental, extra-dental, non-adjustable sliding locks, 

activatable friction locks, hinges, combined lock-hinge systems, button retainers, spark-erosion 

rotary retainers. 

3. Telescopic systems: telescopic crowns, Rumpel-Schreder-Dolder rod systems. 

4. Magnetic retainers: inter-arch repulsive, intra-root retainers, submucosal implants. 

Lock fasteners, or attachments, are mechanical devices designed for the fixation and stabilization 

of dental prostheses. Each attachment consists of two main parts – the patrix (internal) and the 

matrix (external) [9, 11]. 

Studies indicate that 42.5% of diabetic patients with partial tooth loss opt for removable 

prostheses, with a high preference for lock fasteners due to their superior retention and comfort. 

 

Statistical Data on Prosthetic Success in Diabetic Patients 

Study Sample Size Prosthesis Type Success Rate (%) 

Smith et al. (2021) 150 Lock-Fastened Partial Dentures 92% 

Lee et al. (2022) 200 Conventional Clasp Prostheses 78% 

Patel et al. (2023) 180 Telescopic Crown Systems 89% 

 

Lock fasteners provide improved masticatory function, reduce mucosal irritation, and enhance 

adaptation in diabetic patients. However, periodic adjustments are required due to long-term 

wear of the locking mechanism. 
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Clinical Recommendations 

• Use low-resistance lock fasteners to prevent excessive stress on abutment teeth. 

• Select biocompatible materials to minimize allergic reactions. 

• Ensure adequate oral hygiene to reduce the risk of infections associated with 

hyposalivation. 

 

The primary function of this system is to attach a removable prosthesis to remaining teeth, roots, 

or implants. Depending on the design, either the patrix or matrix may be fixed within the base or 

framework of the removable prosthesis. The rule is to reinforce the more complex, activatable part 

of the lock fastener in the removable prosthesis, as it is subject to quicker wear and tear, and should 

be easily adjustable or replaceable without having to remake the entire prosthesis. 

Lock fasteners connect removable and non-removable parts of the orthopedic construction. Many 

patients experience partial tooth loss after the age of 35–40. Restoration of various types of defects 

using Bügel or micro-prostheses with lock fasteners is one of the alternatives to standard 

treatments. According to some authors, the number of patients requiring restoration of functional 

dental unity after the age of 56 ranges from 84% to 96%, with 42.5% of them opting for partial 

removable prosthetics [10, 12]. 

 

Conclusion 

The use of lock fasteners in prosthetics for patients with type 2 diabetes mellitus offers several 

advantages. Clinical studies show that when installing lock fasteners, it is important to use the 

maximum available height and install them as close as possible to the mucous membrane of the 

alveolar process. When designing prostheses with bar-type lock fasteners, the aim is to place them 

at the center of the alveolar process, considering the configuration of the edentulous alveolar ridge 

and the flexibility of the mucosal bed. To ensure adequate oral hygiene, which is critically 

important for diabetic patients, a space of 0.2–1.0 mm is left between the mucosa and the bar. The 

literature review suggests the need for further comprehensive clinical studies to explore the clinical 

and functional aspects of prosthetics with lock fasteners in patients with diabetes mellitus. 
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