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Abstract  

 

Mini implants in prosthodontics represent a revolutionary advancement in dental 
implantology, offering a minimally invasive solution for patients seeking dental prosthetic 
restoration. These implants, also known as small-diameter implants (SDIs) or narrow-
diameter implants (NDIs), are smaller in diameter compared to traditional dental implants, 
typically ranging from 1.8 to 3.3 millimeters. In prosthodontics, mini implants offer several 
clinical applications, including: Overdentures Stabilization: Mini implants provide stable 
anchorage for removable overdentures, enhancing retention, stability, and chewing 
efficiency. They can be placed with relatively simple surgical procedures and often require 
minimal bone augmentation. One of the key advantages of mini implants is their minimally 
invasive placement procedure, which typically requires less surgical intervention and 
reduces patient discomfort and recovery time compared to traditional implant placement 
techniques. Single-Tooth Replacement: Mini implants can be used to support single-tooth 
restorations in cases where conventional implants are not feasible due to limited space or 
bone volume. This application is particularly useful in the anterior region of the mouth. 
Mini implants can serve as abutments for fixed partial dentures, providing support and 
stability for prosthetic bridges in edentulous areas with limited space or bone volume. 
Orthodontic Anchorage: Mini implants are increasingly utilized as temporary anchorage 
devices (TADs) in orthodontic treatment to facilitate tooth movement and achieve optimal 
treatment outcomes. 

 

Keywords: Mini Implants, Prosthodontics, Osseointegration, Overdentures, Rehabilitation, 
Efficiency 

 

Introduction  

 

Introduced in the late 1990s, mini implants were 
initially utilized primarily to provide temporary 
stabilization for removable dentures, particularly in 
cases where conventional implants were not feasible 
due to anatomical limitations or financial constraints. 
However, their versatility and efficacy have led to 
their expanded use in various prosthodontic 
applications.1-3 Mini implants are composed of 
biocompatible materials such as titanium or titanium 
alloy, which integrate with the surrounding bone 
tissue through a process called osseointegration. 
Despite their smaller size, mini implants exhibit 
sufficient mechanical strength and stability to support 
prosthetic restorations.While mini implants offer 
numerous benefits, including reduced cost and 
treatment time, it's important to note that they may not 
be suitable for all patients or clinical scenarios. 

Careful case selection, proper surgical technique, and 
thorough patient evaluation are essential to ensure 
successful outcomes with mini implants in 
prosthodontics. Additionally, long-term studies are 
still needed to further evaluate their durability and 
performance compared to traditional implants.4-

7Overdenture stabilization with mini implants 
represents a transformative approach in 
prosthodontics, offering enhanced stability and 
functionality for patients with removable dentures. 
Overdentures, which are removable dental prostheses 
that rest on the residual alveolar ridge and are 
supported by dental implants, can significantly 
improve the quality of life for edentulous 
individuals.8-12 Mini implants provide a practical and 
cost-effective means of securing overdentures, 
addressing common challenges such as poor retention, 
discomfort, and reduced chewing efficiency 
associated with conventional removable dentures. 
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Over Denture Stabilization with Mini Implants 

 

A comprehensive evaluation of the patient's oral 
health, including assessment of bone quality and 
quantity, is conducted to determine candidacy for mini 
implants. Treatment Planning: Based on the 
preoperative assessment, a treatment plan is 
formulated to determine the optimal number and 
placement of mini implants to support the 
overdenture. Healing and Osseointegration: After 
implant placement, a period of healing is required to 

allow for osseointegration, during which the implants 
integrate with the surrounding bone tissue. This 
process typically takes several weeks to months, 
during which temporary prosthetic solutions may be 
provided to the patient. Prosthodontic Restoration: 
Once osseointegration is achieved, the overdenture is 
modified or fabricated to incorporate attachment 
mechanisms (such as ball attachments, O-ring 
attachments, or bar attachments) that connect to the 
mini implants.13-15 The overdenture is then secured in 
place using these attachments, providing stability and 
retention during chewing and speaking. 

 

 
Fig 1: Marlis Placed Through Stent Openings Using Marking Stick, Marks on Gingiva 

 

 
Fig 2: Upper and Lower Dentures with O-Ring Housings in Placa. Pustoperative Radiograph with Upper 

and Lower Mini Implants In Place 

 

 
Fig 3: One Piece mini implant 

 

 
Fig 4: Locator attachment Mini Implant 
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Fig 5: Various Types of Mini Implant 

 

 
Fig 6: Ball and Socket Mini Implant 

:  
Single-Tooth Replacement: Mini implants: Single-
tooth replacement with mini implants provides a 
minimally invasive and cost-effective solution for 
restoring missing teeth in situations where traditional 
dental implants may not be feasible due to limited 
space or bone volume. This approach offers several 
benefits, including reduced surgical complexity, faster 
healing times, and lower treatment costs. Here's a 
detailed overview of single-tooth replacement using 
mini implants. 
 
Fixed Partial Denture WITH Mini implants: Fixed 
partial dentures (FPDs) supported by mini implants 
offer a stable and minimally invasive solution for 
replacing missing teeth and restoring oral function. 
FPDs, also known as dental bridges, are prosthetic 
restorations used to replace one or more missing teeth 
by anchoring artificial teeth (pontics) to adjacent 
natural teeth or dental implants. When traditional 
implants are not feasible due to limited space or bone 
volume, mini implants can serve as reliable supports 
for FPDs.  
 

Orthodontic Anchorage: Mini implants: 

Orthodontic anchorage with mini implants, also 
known as temporary anchoragedevices (TADs), has 
revolutionized orthodontic treatment by providing 
reliable and versatile means of achieving optimal 
tooth movement and treatment outcomes. Mini 
implants serve as temporary skeletal anchorage 
devices, anchoring specific teeth or tooth movement 
mechanics to the bone, thereby facilitating precise 
control over tooth positioning without relying solely 
on neighbouring teeth for support. 
 

Detail Types and Designs of Mini Implant: Mini 
implants come in various types and designs, each 
tailored to specific clinical needs and applications. 
Two-piece mini implants consist of separate implant 
bodies and abutments.The implant body is surgically 
placed in the bone, and the abutment is attached to it 
later to support the prosthetic restoration.This design 
allows for flexibility in abutment selection and 
facilitates adjustments during the restorative phase. 
One-piece mini implants integrate the implant body 
and abutment into a single unit.The entire implant is 
inserted into the bone during surgery, eliminating the 
need for a separate abutment attachment 
procedure.One-piece design simplifies the implant 
placement process and reduces the risk of component 
failure or loosening.16-19 Threaded mini implants 
feature helical threads along their length, which 
engage with the surrounding bone for primary 
stability and osseointegration. The threads increase 
the surface area in contact with the bone, enhancing 
implant stability and resistance to axial and lateral 
forces.Threaded designs are commonly used in 
scenarios where sufficient bone density and quality 
are present to support implant integration.Ball and 
socket mini implants feature a spherical head on the 
implant body and a corresponding socket in the 
prosthetic attachment. Locator attachment mini 
implants utilize a specialized attachment system 
consisting of a resilient nylon male component and a 
corresponding female component within the 
prosthesis. Narrow-diameter mini implants have a 
reduced diameter compared to standard implants, 
typically ranging from 1.8mm to 3.0mm.These 
implants are ideal for situations where limited bone 
width or anatomical constraints preclude the use of 
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larger diameter implants. Smooth surface mini 
implants are a type of dental implant where the 
surface of the implant fixture lacks threading or other 
surface irregularities. Instead of having threads like 
threaded implants, the surface of smooth surface 
implants is typically polished or treated to create a 
smooth texture. 
 

Biomechanics of Mini Implants in Prosthodontics: 

The biomechanics of mini implants in prosthodontics 
encompass the interaction between the implant, 
surrounding bone, prosthetic restoration, and occlusal 
forces. Understanding these biomechanical principles 
is crucial for achieving successful implant integration, 
stability, and long-term function. Osseointegration is 
the key biomechanical process that ensures stability 
and long-term success of dental implants, including 
mini implants.Mini implants rely on intimate contact 
with the surrounding bone to achieve primary stability 
and promote osseointegration.The design of mini 
implants, including surface topography and thread 
geometry, influences the quality and speed of 
osseointegration. Occlusal forces generated during 
chewing and mastication are transferred through the 
prosthetic restoration to the implant and ultimately to 
the surrounding bone.20-25Mini implants distribute 
occlusal forces to the bone in a manner similar to 
traditional implants but may exhibit differences due to 
their smaller diameter and reduced surface area. 

 
Biomechanics: When an intraoral load (force) is 
applied to an implant through a dental crown (a single 
crown and implant construct), the applied forces are 
transferred through the body section of the implant 
into the supporting bone. This applied force results in 
a mechanical response in terms of substrate 
deformation. As the force increases so does the 
deformation as long as the force and deformation are 
within the biomechanical elastic limits of the system. 

 

Osseous Integration:Considering the interface, 
titanium and alloys used for surgical implants are 
finished normally to produce a thin and amorphous 
titanium dioxide surface. This oxide is always present 
on titanium under normal physiological conditions. 
Thus the implantto-bone interface is titanium oxide 
that is directly in contact with the normal structural 
components of bone. 

 

Clinical Applications of Mini Implants in 

Prosthodontics: Mini implants offer a wide range of 
clinical applications in prosthodontics, providing 
versatile solutions for patients with various dental 
needs. Stabilization of removable dentures refers to 
the process of ensuring that dentures stay securely in 
place within the oral cavity during normal function, 
such as chewing and speaking. This is particularly 
important for patients who wear complete or partial 
dentures, as inadequate stabilization can lead to 
discomfort, difficulty eating, and impaired speech. Fit 

and Quality of Dentures: Properly fitting dentures are 
essential for stability. Dentures should be custom-
made to fit the unique contours of the patient's mouth, 
ensuring a snug and secure fit.Adhesives: Denture 
adhesives, such as creams, powders, or strips, can be 
applied to the base of the denture to improve its 
adherence to the gums. These adhesives can enhance 
stability and help prevent slippage.Implant-Supported 
Dentures: Implant-supported dentures involve placing 
dental implants into the jawbone and attaching the 
dentures to these implants using special attachments. 
This provides a significantly more stable and secures 
foundation for the dentures, allowing for improved 
chewing efficiency and comfort.26 Support for fixed 
prostheses refers to the foundation and structural 
integrity provided to dental prosthetic restorations that 
are permanently affixed or cemented onto natural 
teeth, dental implants, or abutments. Fixed prostheses 
include crowns, bridges, inlays, onlays, and veneers, 
among others. Proper support is essential for the 
longevity, stability, and functionality of these 
restorations. 

 

Complications and Management of Mini Implants 
in Prosthodontics:Complications associated with 
mini implants in prosthodontics can arise from various 
factors, including surgical placement, prosthetic 
design, biomechanical forces, and patient-related 
factors. Effective management of these complications 
requires prompt recognition, appropriate intervention, 
and patient education. Peri-implantitis, a condition 
similar to periodontitis but specific to dental implants, 
poses challenges in prosthetic rehabilitation. 
Inflammation: Peri-implantitis involves inflammation 
of the tissues surrounding the implant.Implant 
Mobility: Severe cases may lead to implant mobility 
and eventual failure.Soft Tissue Recession: Gingival 
recession and loss of attachment around the implant 
site.Infection: Bacterial infection around the implant 
can lead to persistent inflammation and bone 
loss.Aesthetics: Peri-implantitis can also affect the 
aesthetic outcome of prosthetic restorations. 
Treatment may include evaluating and addressing the 
cause of implant mobility, such as occlusal 
adjustments, reducing loading forces, or implant 
stabilization techniques. In some cases, implant 
removal and replacement may be necessary.Implant 
mobility or loosening is a serious complication that 
can occur with mini implants in prosthetic dentistry. 
 

Future Trends and Innovations in Mini Implants: 

Biocompatible Materials: Biocompatible materials 
play a critical role in the success and longevity of 
mini implants, and future trends and innovations in 
this area are focused on enhancing biocompatibility, 
durability, and performance. Here are some key 
aspects to consider. Titanium Alloys: Titanium and 
its alloys have been the gold standard for dental 
implant materials due to their excellent 
biocompatibility, corrosion resistance, and 
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osseointegration properties. Future innovations may 
focus on refining titanium alloys to optimize 
mechanical properties and enhance osseointegration 
rates.Surface Modifications: Surface modifications 
such as nanostructuring, coating with bioactive 
molecules, or incorporation of growth factors aim to 
improve the implant's interaction with surrounding 
tissues, accelerate osseointegration, and reduce 
healing times. These innovations can enhance the 
biocompatibility and performance of mini 
implants.Zirconia: Zirconia-based ceramics are 
gaining popularity as an alternative to titanium 
implants due to their tooth-like appearance, excellent 
biocompatibility, and low plaque affinity. Future 
trends may involve advancements in zirconia 
manufacturing techniques, such as additive 
manufacturing (3D printing), to create custom-
designed mini implants with optimized mechanical 
properties and aesthetics.Biodegradable Materials: 
Biodegradable materials offer the advantage of 
gradual degradation and replacement by natural tissue, 
eliminating the need for implant removal procedures. 
Future innovations may explore biodegradable 
polymers, such as poly(lactic-co-glycolic acid) 
(PLGA) or magnesium alloys, for temporary mini 
implants in applications such as orthodontics or bone 
fixation.Composite Materials: Composite materials, 
combining different components such as polymers, 
ceramics, and bioactive agents, offer a customizable 
approach to implant design with tailored mechanical 
properties and biological responses. Future trends may 
involve the development of composite mini implants 
with enhanced strength, flexibility, and 
biocompatibility.Antibacterial Materials: In response 
to the growing concern over implant-related 
infections, future innovations may focus on 
integrating antibacterial properties into implant 
materials. This could include surface modifications 
with antimicrobial agents or the development of 
materials with inherent antibacterial properties to 
reduce the risk of peri-implantitis and implant failure. 
 

Conclusions and Recommendation 

 

Mini implants represent a valuable adjunct to 
traditional implant therapy in prosthodontics, offering 
several advantages including minimally invasive 
surgery, cost-effectiveness, and anatomical versatility. 
However, it's essential to recognize that mini implants 
also present certain limitations and potential 
complications that must be carefully considered 
during treatment planning and management. Patient 
selection is a crucial aspect of successful mini implant 
therapy, and careful consideration of various factors is 
essential to achieve optimal treatment outcomes. 
Treatment planning is a critical aspect of mini implant 
therapy, and careful consideration of various factors is 
essential to achieve successful outcomes. The surgical 
technique employed in mini implant placement plays 
a crucial role in determining the success and longevity 

of the implant-supported restoration. Prosthetic design 
is a critical component of successful mini implant 
therapy, as it directly influences the function, 
esthetics, and longevity of the implant-supported 
restoration. Continued research and education are 
essential for advancing the field of mini implant 
therapy and improving patient outcomes. 
 

References 

 

1. Taylor TD, Agar JR. Twenty years of progress in 
implant prosthodontics. J Prosthet Dent. 
2002:88(1):89-95. 

2. Bulard RA, Vance JB. Multi-clinic evaluation 
using mini-dental implants for long-term denture 
stabilization; a preliminary biometric evaluation. 
CompendContinEduc Dent. 2005;26(12):892-
897. 

3. Shatkin TE, Shatkin S, Oppenheimer BD, 
Oppenheimer AJ. Mini dental implants for long-
term fixed and removable prosthetics: a 
retrospective analysis of 2514 implants placed 
over a five-year period. CompendContinEduc 
Dent. 2007-28(2):92-99 

4. Christensen GJ. The increased use of small-
diameter implants. J Am Dent Assoc. 
2009;140(6):709-712. 

5. Brunski JB, Glantz P-O, Helms JA, et al. 
“Transfer of mechanical load across the 
interface”, Chapter 10 in The Osseointegration 
Book. editorial board, In Brånemark P-I, Chien S, 
Gröndahl H-G, Robinson K, editors:pp 209–249, 
2005, QuintessenzVerlags-GmbH. 

6. Brånemark P-I, Skalak R: Definition of 
osseointegration. In Brånemark P-I, Rydevik BL, 
Skalak R, editors: Osseointegration in Skeletal 
Reconstruction and Joint Replacement, Chicago, 
1997, Quintessence Pub., Inc. (Second 
International Workshop on Osseointegration in 
Skeletal Reconstruction and Joint Replacement, 
Rancho Santa Fe, CA, Oct. 1994) p. xi. 

7. Jokstad A, Carr AB: What is the effect on 
outcomes of time-to-loading of a fixed or 
removable prosthesis placed on implant(s)? Int J 
Oral Maxillofac Implants 2007;22(Supp l):19–48. 

8. Brunski JB: Influence of biomechanical factors at 
the bone-biomaterial interface. In Davies JE, 
editor: The Bone-Biomaterial Interface, Toronto, 
1991, University of Toronto Press, pp 391–405. 
1991. 

9. Brunski JB, Nanci A, Helms JA: Implant stability 
and the bone-implant interface, (invited editorial), 
Applied Osseointegration Research 2001;2:3–5. 

10. Richter EJ: In vivo horizontal bending moments 
on implants, Int J Oral Maxillofac Implants 
1998;13(2):232–244. 

11. Mailath G, Schmid M, Lill W, Miller J: 3D-
Finite-Elemente-Analyse der Biomechanik von 
rein implanatatgetragenenExtensionbrucken, Z 
ZahnnarztlImplantol1991;7:205–211. 



Pak Heart J2024;57(02) ISSN: 0048-2706 (Print), ISSN: 2227-9199 (Online) 

 

 

25 

 

12. Mailath-Pokorny G, Solar P: Biomechanics of 
dental implants. In Watzek G, editor: Endosseous 
Implants: Scientific and Clinical Aspects, 
Chicago, IL, 1996, Quintessence, pp 291–318. 

13. Block MS, Kent JN: The integral implant system 
and the science of hydroxylapatite coated 
implants. In Block MS, Kent JN, editors: 
Endosseous Implants for Maxillofacial 
Reconstruction, Philadelphia, 1995, WB 
Saunders Co, p 223. 

14. Burgess AV, Story BJ, et al: Highly crystalline 
MP-1 hydroxylapatite coating. Part II: In vivo 
performance on endosseous root implants in 
dogs, Clin Oral Implants Res 1999;10(4):257–
266. 

15. Skalak R: Biomechanical considerations in 
osseointegrated prostheses, J Prosthet Dent 
1983;49:843–848. 

16. Ashby MF: Materials Selection in Mechanical 
design, ed 3, Burlington, VT, 2005, Elsevier, 
Butterworth-Heinemann. 

17. Renouard F, Rangert B: Risk factors in Implant 
Dentistry, ed 2, Paris, 2008, Quintessence 
International.  

18. Craig RG, editor: Restorative Dental Materials, 
ed 6, St. Louis, MO, 1980, C.V. Mosby, pp 60–
61. 

19. Meng TR, Rugh JD: Biting force on overdenture 
and conventional denture patients, J Dent Res 
1983;62:249. 

20. Ralph WJ: The effects of dental treatment on 
biting force, J Prosthet Dent 1979;41:143-9. 

21. Colaizzi FA, Javid NS, Michael CG, Gibbs CJ: 
Biting force, EMG, and jaw movements in 
denture wearers.J Dent Res 63(1984):329, 1984. 
(Abstract No. 1424). 

22. Haraldsson T, Karlsson U, Carlsson GE: Bite 
force and oral function in complete denture 
wearers, J Oral Rehabil1979;6:41–48. 

23. Carlsson GE, Haraldsson T: Functional response. 
In Brånemark P-I, Zarb G, Albrektsson T, editors: 
Tissue Integrated Prostheses, Chicago, 1985, 
Quintessence, pp 155–163. 

24. Graf H: Occlusal forces during function. In Rowe 
NH, editor: Occlusion: Research on Form and 
Function, Ann Arbor, 1975, University of 
Michigan, pp 90–111.  

25. Harrison A, Lewis TT: The development of an 
abrasion testing machine.J Biomed Mater Res 
1975;9:341–353. 

26. Ahlgren J. Mechanism of 
mastication.ActaOdontolScand1966;24:100–4. 


