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A B S T R A C T  

 

Dental implants have evolved as a standard treatment option for the replacement 

of missing teeth. Though this treatment modality provides a high level of patient 

satisfaction and success, it cannot be performed in all cases. Implant use is also 

restricted when the quality and quantity of bone at the edentulous site is limited, 

in addition to medically impaired patients. Among the conditions are remaining 

ridges with reduced interdental spacing, atrophic edentulous maxillary and   

mandibular ridges, and narrow ridges such as the mandibular incisor and       

maxillary lateral incisor area. A proper augmentation method for the placement 

of a regular diameter implant (3.75 to 7 mm) can improve the height and width of 

bone at such sites. However, bone augmentation and bone grafting procedures 

are rarely undertaken due to financial constraints, the risk of subjecting the     

patient to additional surgical procedures, the added time factor, or the guarded 

prognosis of the grafted site. In such cases, mini-implants are the choice of    

treatment. Mini-implants have the potential to be a viable alternative to standard-

diameter implants in some circumstances. Benefits of mini-implants can be 

gained by replacing a single missing tooth, or preferably they must be used in 

multiples to retain fixed dental prostheses and might serve as an inexpensive, 

and efficient solution for retaining overdentures in selected cases. 
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1 .  I n t r o d u c t i o n  
 

A prosthodontist's primary goal is to restore function and esthetics by replacing 

lost teeth. The high success rate of dental implant therapy has been a major    

factor in restoring function and esthetics effectively. In distal extension, the 

placement of long-span bridges and implants are standard treatment modalities 

in fixed prosthodontics. However, conventional implants are not recommended 

for patients having ridges with less buccolingual [1], and mesiodistal width [2]. 

Further, interproximal bone loss may be observed when the distance between 

the implant and the adjacent tooth is less than 1.5 mm [3]. 

 

The standard diameter of endosseous implants ranges between 3.75 to 7 mm [4]. 

If they ought to be used in narrow ridges, bone grafting, ridge augmentation, and 

ridge expansion procedures are mandatory. Bone grafting, ridge augmentation, 

ridge expansion procedures are complex procedures, and the prognosis of bone 

grafting procedures is questionable [4]. The stabilization of implants mainly   

depends on the cortical bone. However, studies have shown the formation of  

trabecular bone in the grafted area, and there is no evidence of the maturation of 

grafted bone to cortical bone [4]. Therefore, in narrow ridges, mini-implants 

have become an alternative to conventional methods include bone grafting, ridge 

augmentation, and ridge expansion procedures [4]. Small diameter implants are  
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available in a range from 3.0 to 3.3 mm and very small 

or “mini” 1.8 to 3 mm diameter implants [5]. Mini-

implants are indicated in patients with reduced inter-

radicular bone, narrow ridges, or reduced mesiodistal 

prosthetic space [6]. Multiple mini-implants can be 

used for removable full or partial denture stabilization 

[5] and are offered at a lower cost. Mini-implants are 

indicated in the narrow ridges of edentulous or       

partially edentulous arches.  Especially in the anterior 

maxilla with a decreased palato-labial bone width 

and/or insufficient interdental space are present [7]. 

In the atrophic posterior mandible, inadequate       

buccolingual bone width is the common problem for 

implant placement. In these cases, mini-implants are 

the treatment of choice [7]. 

 

2 .  M i n i - i m p l a n t  d e s i g n     

 

Standard implants with  a diameter of 3.5mm to 7mm 

are available in a one-piece design with a fused abut-

ment or in a two-piece design where the abutment is 

attached later [7]. Mini-implants manufactured with a 

diameter of 1.8mm to 3mm are available in a             

one-piece design with a ball-shaped head (Figure 1) 

used for stabilization of removable prosthesis and 

with a square head for fixed prosthesis. Abutments 

and screws are not used in mini-implants like they are 

in conventional implants. In case of mini-implants, in 

the mini-implants, the prosthetic teeth are held in 

place by elastic O-rings (Figure2) on a ball at the top of 

the implant. In orthodontics, mini-implants are used 

for indirect anchorage, these implants contain racket 

like head design. Abutment protrudes over the gingiva 

when an implant is placed in the bone. The transmuco-

sal component of the neck of a mini-implant's must be 

smooth and vary in length based on the implant site's 

mucosal thickness [7-10]. 

 

3 .  I n d i c a t i o n s   

 

Mini dental implants (MDIs) may be a viable          

treatment option in places with insufficient ridge 

width and/or interdental space, reducing treatment 

complexity and extending the benefits of implant-

supported restorations to a larger patient population. 

[6]. Mini-implants can be indicated for restoration of 

mandibular anterior teeth [11]. Various case studies 

suggested that the mini-implants can be used success-

fully for retaining mandibular overdenture [12]. Multi-

ple teeth can be replaced by splinting mini-implant 

with a regular diameter implant. Also, mini-implants 

can  be  used  for  posterior  single  tooth  replacement.  
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When used in high-stress bearing areas (posterior re-

gion), large amounts of cyclic loading may induce met-

al fatigue in the mini-implants. This fatigue may be due 

to the concentration of more forces per unit area of the 

implant body. Therefore, appropriate precautions are 

to be taken to control the occlusal forces by modifying 

the cusp or splinting the multiple mini-implants [13]. 

Additionally, they can be used in conjunction with  

larger diameter implants, and a splinted prosthesis is 

given for the uniform distribution of the loads [8]. Case 

studies with short-term follow-up were found to be 

satisfactory from the perspective of patient comfort 

and limited marginal bone loss [6,14]. 

 

4 .  C o n t r a i n d i c a t i o n s   
 

The mini-implants are contra-indicated in medically 

compromised patients with uncontrolled diabetes, 

coagulation disorders, chemotherapy, and radiothera-

py. Also, they are not recommended for patients with 

systemic diseases associated with wound healing and 

bone healing. Mini-implants are also not indicated in 

patients with chronic periodontitis, limited soft tissue 

coverage,   insufficient   bone   height,   parafunctional           

Figure 1. Design of a mini-implant  

Figure 2. Mini-implant with O-ring  
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habits that cause predetermined vertical and lateral 

occlusal forces, and children until epiphyseal closure is 

complete [6,15]. 

 

5 .  P l a c e m e n t  p r o c e d u r e    

 

Proper diagnostic data is essential and OPG is a        

prerequisite for accurate presurgical planning and 

placement. Along with OPG, diagnostic models with 

radio-opaque markers CBCT are advised for 3D plan-

ning, particularly in very narrow ridges for proper 

planning to place the implant and angulation [15]. 

 

In the surgical procedure, crestal infiltration of local 

anaesthesia is adequate as the mini-implants are the 

least invasive [8]. Generally, raising a surgical flap is 

not required unless in a very narrow ridge with an 

abundant soft tissue where minimal flap raising is   

advocated after giving a crestal incision to visualize 

bone for precise implant placement with predeter-

mined angulation [8]. 

 

During osteotomy, the use of a pilot drill is adequate 

[8]. Usually, osteotomy depth of one-third to one-half 

of the length of the chosen implant is sufficient for 

achieving primary stability [13]. 

 

6 .  I n s e r t i o n  p r o c e d u r e   

 

The MDI (mini dental implant) is supplied in a glass 

vial suspended from a plastic cap (implant carrier) 

[14]. During insertion, the pouch is opened, and the 

implant is inserted into the osteotomy site. Then, the 

implant is torqued with a finger pressure in a clock-

wise direction with a downward direction until firm 

bony resistance is noticed to provide adequate prima-

ry stability [14]. To torque, the MDI ratchet wrench is 

used up to 40 NCM in small carefully controlled       

torques [14]. During torquing, a finger is placed on top 

of the ratchet wrench to minimize non-axial forces and 

ensure the correct seating of the implant to its final 

depth [14]. At the end of insertion, the head of the MDI 

should protrude from the tissue without exposing 

threads [14]. 

 

7 .  I n s e r t i o n  p r o c e d u r e   

 

Mini-implant-retained overdentures and crowns are 

generally subjected to immediate or progressive bone 

loading because of the one-piece design of the implant. 

According to Wolff’s Law, gradual bone loading is asso-

ciated with superior bone healing [11,12]. Various case 

studies demonstrated a negligible bone loss around 

the implants, radiographically [15]. 

 

8 .  A d v a n t a g e s  

 

Mini-implants exhibit all the advantages similar to 

those of standard implants. As the name suggests that 

they are smaller in size, and they are minimally inva-

sive. The inflammation is less in the implant site lead-

ing to faster healing and allows immediate loading. 

They require simple surgical procedures and causing 

minimum discomfort to the patient. There is less linear 

or circumferential percutaneous exposure of the      

implant resulting in less vulnerability to bacterial    

attack at the implant-gingival attachment. Thus, the 

characteristic resorption to the first thread phenome-

non seen with regular diameter implants does not 

seem to be prevalent with these implants. Also, they 

require very minimal osteotomy preparation, which 

does not remarkably compromise angiogenesis [1,5,9]. 

In cases of the narrow residual ridge, mini-implants 

have become a choice of treatment. Innovation of mini-

implants minimized the necessity of grafting proce-

dures, ridge augmentation. They are economically  

viable when compared to standard implants. In case of 

failure, they are easy to remove with minimal surgical 

trauma [8]. 

 

9 .  L i m i t a t i o n s   

 

Mini-implants cannot be placed in ridges with inade-

quate vertical height and in an individual with para-

functional habits and cases with reduced inter arch 

space [15]. The potential for fracture of the implant 

during placement is more due to its narrow diameter 

[5]. There is a lack of parallelism between implants 

because of their one-piece design. There is a need for 

multiple implant placement because of failure unpre-

dictability due to lack of scientific guidelines and     

understanding [15]. There is limited scientific evidence 

about the long-term survival of these implants [7]. The 

clinical success of mini-implant-supported fixed resto-

rations requires a thorough understanding of biome-

chanics through proper case selection and precise 

treatment execution [7,15]. 

 

1 0 .  C o n c l u s i o n   

 

Mini-implants are considered a feasible treatment  

option in appropriate circumstances based on the  

minimal scientific evidence and case reports available. 

Case selection  becomes  a  significant criterion due to  
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the small surface area of mini-implants leading to less 

bone-implant contact, which impacts the success of the 

implants. Stress variables also should be considered as 

prime aspects while placing mini-implants on a narrow 

ridge .  
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