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DESCRIPTION 

 

The direct structural and functional link between living bone and the surface 

of a load-bearing artificial implant is known as osseointegration. 

Osseointegration is now defined as “functional ankylosis,” in which new 

bone grows directly on the implant surface and the implant maintains 

mechanical stability [1]. Medical bone and joint replacement techniques, as 

well as dental implants and amputee prosthetics, have all benefited from 

osseointegration. Osseointegration is a dynamic process in which the 

implant's features influence molecular and cellular function. While 

osseointegration has been observed with a variety of materials, term is most 

commonly used to describe bone tissue's reaction to titanium or titanium 

coated with calcium phosphate derivatives [2].  

 

Previously, it was considered that titanium implants were held in place by mechanical stabilisation or interfacial 

bonding. Calcium phosphate coated implants, on the other hand, were assumed to be stabilised by chemical 

bonding. Both calcium phosphate-coated implants and titanium implants are now known to be chemically stabilised 

with bone, either by direct contact between calcium and titanium atoms or by attaching to a cement line-like layer 

at the implant/bone interface [3]. While there are some distinctions, osseointegration and bone fracture healing are 

both mediated by the same mechanisms. 

Metallic, ceramic, and polymeric materials, particularly titanium, have been employed for osseointegrated 

dental implants. The connection between the bone and the implant does not have to be perfect to be called 

osseointegration, and the essential of osseointegration is determined by the durability of the fixation rather than 

the degree of contact in histologic terms [4]. In a nutshell, it's the process of achieving and maintaining clinically 

asymptomatic stiff attachment of alloplastic elements in bone throughout functional loading. Implant features 
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influence implant healing times and early stability. The motion of the screws against the bone, for example, 

provides strong initial mechanical stability to implants with a screw-root form design. Healing takes several weeks 

or months after the implant is placed before the implant is fully integrated into the surrounding bone. After a few 

weeks, the first signs of integration appear, followed by a more solid link over the next few months or years [5]. 

Implants with a plateau-root form (or screw-root form implants with a large enough space between the screw 

pitches) have a different peri-implant ossification mechanism. Plateau-root form implants, unlike screw-root form 

implants, demonstrate de novo bone development on the implant surface. Intramembranous-like healing is the sort 

of bone healing seen with plateau-root shape implants [6]. Though the osseointegrated interface grows more 

resistant to external shocks with time, continuous unfavourable stimuli and overload might destroy it, leading to 

implant failure. The absence of micromotion at the bone-implant interface was found to be crucial for effective 

osseointegration in research employing "Mini dental implants." Furthermore, it was discovered that above a certain 

level of micromotion, a fibrous encapsulation process rather than osseointegration occurred [7]. 

Even if there is no exterior impact, other issues may occur. Cement production is one concern. In most 

situations, the lack of cementum on the implant surface inhibits collagen fibres from adhering to the surface. This 

is usually the case because the area receiving the implant lacks cementum progenitor cells. When these cells are 

present, however, cement may develop on or around the implant surface, and a functional collagen attachment 

may adhere to it. A variety of procedures are employed to determine the degree of osseointegration and, as a 

result, the implant's stability [8]. Percussion analysis, in which a dental instrument is tapped against the implant 

carrier, is a common diagnostic method. The nature of the ringing that results is utilised to assess the implant's 

stability on a qualitative level. A non-integrated implant will produce a dull, low-pitched sound, but an integrated 

implant would produce a higher pitched "crystal" sound [9]. 

A reverse torque test, in which the implant carrier is unscrewed, is another option. The implant is stable if it 

fails to unscrew under reverse torque pressure. When an implant spins under pressure, it is considered a failure 

and must be removed. This approach has the danger of fracturing bone that is in the middle of the osseo 

integration process. It's also unreliable for measuring a bone's osseointegration capability, as studies have shown 

that a rotating implant can successfully integrate. Resonance Frequency Analysis is a non-invasive and increasingly 

used diagnostic tool. Vibrations in a short metal rod temporarily attached to the implant are induced using a 

resonance frequency analyzer device [10]. The probe analyses the resonance frequency of the rod as it vibrates and 

converts it into an Implant Stability Quotient (ISQ), which ranges from 1-100, with 100 signifying the highest level of 

stability. Values between 57 to 82 are generally regarded as steady, though each case must be evaluated on its 

own merits. 

 

REFERENCES 

 
1. Rudy RJ, et al. Intraosseous anchorage of dental prostheses: an early 20th century contribution. Compend 

Contin Educ Dent. 2008;29:220-229. [Pubmed] 

2. Bothe RT, et al. Reaction of bone to multiple metallic implants. Surg Gynecol Obstet. 1940;71:598-602. 

[Google Scholar] 

https://www.aegisdentalnetwork.com/cced/2008/05/intraosseous-anchorage-of-dental-prostheses-an-early-20th-century-contribution
https://pubmed.ncbi.nlm.nih.gov/18524206/
https://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55.))/reference/referencespapers.aspx?referenceid=1106890
https://scholar.google.com/scholar?cluster=6888633696504670563&hl=en&as_sdt=0,5


Research & Reviews: Journal of Dental Sciences              e-ISSN: 2320-7949 

                                                                                                                                 p-ISSN: 2322-0090 

 
 
 

 
 
JDS| Volume 10 | Issue 2 |January, 2022                                                                                                                       2
  

 

3. Leventhal GS. Titanium, a metal for surgery. J Bone Joint Surg Am. 1951;33:473-474. [Google Scholar] 

[Pubmed] 

4. Branemark PI. Osseointegration and its experimental background. J Prosthet Dent. 1983;50:399-410.  

[Crossref] [Google Scholar] [Pubmed] 

5. Per-Ingvar B, et al. Tissue-integrated prostheses: osseointegration in clinical dentistry. Plast Reconstr Surg. 

1986;77:496-497. [Google Scholar] [Pubmed] 

6. Tomas A, et al. The Branemark osseointegrated implant. Quintessence Pub Co. ISBN: 0-86715-208-7.   

7. Beumer J, et al. The Branemark implant system: clinical and laboratory procedures. St. Louis: Ishiyaku 

EuroAmerica. 1989;250. 

8. Khemka A, et al. Osseointegrated total knee replacement connected to a lower limb prosthesis: 4 cases. 

Acta Orthop. 2015;86:740-1-744. [Crossref] [Google Scholar] [Pubmed] 

9. Shah FA, et al. Osseointegration and current interpretations of the bone-implant interface. Acta Biomater. 

2019;84:1-15. [Crossref] [Google Scholar] [Pubmed] 

10. Albrektsson T, et al. Osteoinduction, osteoconduction and osseointegration. Eur Spine J. 2001;10:S96-

S101. [Crossref] [Google Scholar] [Pubmed] 

https://journals.lww.com/jbjsjournal/Abstract/1951/33020/TITANIUM,_A_METAL_FOR_SURGERY.21.aspx
https://scholar.google.com/scholar?cluster=15750491065397224200&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/14824196/
https://www.sciencedirect.com/science/article/abs/pii/S0022391383801012
https://doi.org/10.1016/s0022-3913(83)80101-2
https://scholar.google.com/scholar?cluster=17581044126487073553&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/6352924/
https://journals.lww.com/plasreconsurg/citation/1986/03000/tissue_integrated_prostheses__osseointegration_in.37.aspx
https://scholar.google.com/scholar?cluster=5389241030221417930&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/3912327/
http://www.quintpub.com/display_detail.php3?psku=B2087#.YhRwDjhBzIU
https://www.worldcat.org/title/branemark-implant-system-clinical-and-laboratory-procedures/oclc/22815293
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC4750776/
https://doi.org/10.3109/17453674.2015.1068635
https://scholar.google.com/scholar?cluster=3307869301135288730&hl=en&as_sdt=0,5
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC4750776/
https://www.sciencedirect.com/science/article/pii/S174270611830672X?via%3Dihub
https://doi.org/10.1016/j.actbio.2018.11.018
https://scholar.google.com/scholar?cluster=3946489263929784255&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/30445157/
https://link.springer.com/article/10.1007/s005860100282
https://doi.org/10.1007/s005860100282
https://scholar.google.com/scholar?cluster=13918219309534156969&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/11716023/#:~:text=In%20a%20bone%20healing%20situation,bone%20grows%20on%20a%20surface.&text=Osseointegration%20is%20the%20stable%20anchorage,bone%2Dto%2Dimplant%20contact.

