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Introduction 

The social recognition of implants in dentistry has shown a dramatic increase in recent 

years and in Japan the term “implant” has come to represent dental implant. However, 

the definition of a dental implant: “artificial material that is inserted into the jawbone or 

the periosteum by an invasive method, and one that can be used as a substitute for 

teeth”, is vague, and has not been strictly defined. An appropriate name for a dental 

implant that would be most suited to current practice would be the term, “artificial root”. 

The term “implant” itself remains ambiguous. According to the “Glossary of Oral and 

Maxillofacial Implants”, which was compiled by W. R. Laney who served for a long time 

as the Editor in Chief of the International Journal of Oral and Maxillofacial Implants 

(JOMI), an implant is defined as “an artificial material or tissue that shows 

biocompatibility upon its surgical implantation”. This is inclusive of implants that are 

removed afterwards for diagnostic or experimental purposes. This definition has been 

authorized by four academic groups: the Academy of Osseointegration, the American 

Academy of Periodontology, the American College of Prosthodontists, and the 

European Association for Osseointegration. The use of this definition, however, would 

indicate that dental implants include composite resins and crowns, and cover allografts 

in the terminology. 

Def of Implant • Any object or material such as an alloplastic substance or other tissue, which is 

partially or completely inserted or grafted into the body for therapeutic, diagnostic, prosthetic or 

experimental purposes.  

• Def of Implantology • Term historically conceived as the study or science of planning and 

restoring dental implants 

Def of Dental Implant • A prosthetic device made of alloplastic material implanted into the 

oral tissues beneath the mucosal or/ & periosteal layer &/or within the bone to provide retention & 

support for a fixed or removable dental prosthesis ;a substance that is placed into or / & upon the jaw 

bone to support a fixed or removable dental prosthesis. • 

 Def. Of Osseointegration •   The word osseointegration consists of “OS” the Latin 

word for bone and “integration” derived from Latin word meaning the state of being 

combined into a complete whole .The apparent direct attachment or connection of 

osseous tissue to an inert, alloplastic material without intervening connective tissue. 



 

HISTORICAL REVIEW OF OSSEOINTEGRATION • The concept of 

osseointegration was developed and the term was coined by Dr. Per-Ingvar 

Branemark, 

•Professor at the institute for Applied Biotechnology, University of Goteborg, Sweden.  

• Initial concept of osseointegration stemmed from vital microscopic studies of 

microcirculation in bone repair mechanisms.  

• Titanium chamber was surgically inserted into the tibia of of a rabbit. 

• It was considered the best material for artificial tooth root replacement. 

Many studies followed involving titanium implants being placed into jaws of dogs.  

• Direct bone anchorage has been shown to be very strong. A force of over 100kg was 

applied to dislodge an implant.  

• Based on such a consequence the foundation for Osseo integration and the 

Branemark implant system was established in 1952.  

• Studies on humans were conducted by means of an implant optical titanium chamber 

in a twin pedicle skin tube on the inside of the left upper arm of volunteers.  

• Tissue reactions were studied in long term experiments.  

• All this lead to the treatment of first edentulous patient in 1965.  

History of Branemark system categorized in three stages  

Early stage (1965-1968)  

Developmental stage (1968-1971)  

Production stage (1971 – present) 

 

Biological Considerations for Osseointegration 

 Bone implant interface  

•When compared to compact bone spongy bone has less density and hardness is not 

a stable base for primary fixture fixation.  

•In the mandible the spongy bone is more dense than maxilla.  

•With primary fixation in compact bone, osseointegration in the maxilla require a longer 

healing period.  

Bone remodeling  



•Osseointegration requires new bone formation around the fixture. A process resulting 

from remodeling within bone tissue.  

•Osteoblastic and osteoclastic activity helps maintain blood calcium without change in 

quantity of bone.  

•To maintain a constant level of bone remodeling there should be proper local 

stimulation, crucial levels of thyroid hormone, calcitonin and vitamin D.  

•Occlusion or occlusal force stimulus are both important to optimal bone remodeling. 

 

Foreign body reaction  

•Organization or an antigen antibody reaction occurs when a foreign body is present in 

the body.  

•This reaction occurs in the presence of a protein but with implant materials devoid of 

proteins no antigen antibody reaction  

•When titanium is used no foreign body reaction are seen.  

•The implant material is an important factor for Osseo integration to occur. 

 



 

FACTORS INFLUENCING OSSEOINTEGRATION  

1.Biomaterial for dental implant: Implants must not induce a host immune response 
Titanium and certain calcium-phosphate ceramics are biocompatible and do not 
stimulate a foreign body rejection reaction.  
II Surface composition and structure  
•It is thought that cp Ti owes its ability to form an osseointegrated interface to the 
tough and relatively inert oxide layer, which forms very rapidly on its surface.  
•This surface has been described as osseoconductive, that is, conducive to bone 
formation  
• Other substrates also have this property and may also stimulate bone formation, a 
property known as osseoinduction  
III Implant Design  
•The vast majority of commercially available implants claiming osseointegration status 
are cylindrical in shape.  
•Their design may be threaded or else lack similar microscopic retentive/stabilization 
aspects 
IV Heat  
•Heating of bone to a temperature in excess of 47°C during implant surgery can result 
in cell death and denaturation of collagen.  



•As a result, osseointegration may not occur, instead the implant becomes surrounded 
by a fibrous capsule and the shear strength of the implant-host interface is significantly 
reduced 
 V Contamination  
•Contamination of the implant site by organic and inorganic debris can prejudice the 
achievement of osseointegration.  
•Material such as necrotic tissue, bacteria, chemical reagents and debris from drills 
can all be harmful in this respect. 
 VI. Primary stability or Initial stability  
•It is known that where an implant fits tightly into its osteotomy site then 
osseointegration is more likely to occur.  
•This is often referred to as primary stability, and where an implant body has this 
attribute when first placed failure is less probable.  
•This property is related to the quality of fit of the implant, its shape, and bone 
morphology and density. 
 VII Bone quality  
• It is a function of bone density, anatomy and volume, and has been described using a 
number of indices.  
•The classifications of Lekholm & Zarb and of Cawood & Howell are widely used to 
describe bone quality and quantity.  
•The former relates to the thickness and density of cortical and Cancellous bone, and 
the latter to the amount of bone resorption.  
• Bone volume does not by itself influence osseointegration, but is an important 
determinant of implant placement 
VIII Epithelial down growth  
•Early implant designs were often associated with down growth of oral epithelium, 
which eventually exteriorized the device.  
•When the newer generation of cp Ti devices was introduced great care was taken to 
prevent this by initially covering the implant body with oral mucosa while 
osseointegration occurred.  
•The implant body was then exposed and a superstructure added, since it was known 
that the osseointegrated interface was resistant to epithelial down growth 
IX Loading schemes  
•Delayed loading: The prosthesis is attached at the second procedure after a 
conventional healing period of 3 to 6 months 8, 23.  
•Early loading: The prosthesis is attached during a second procedure, earlier than the 
conventional healing period of 3 to 6 months. Time of loading should be stated in days 
to weeks 8, 23.  
•Immediate / Direct loading: The prosthesis is attached to the implants the same day 
the implants are placed. 

 

SUCCESS CRITERIA FOR OSSEO INTEGRATED IMPLANTS  

• Durability  

• Bone loss  

• Gingival health  



• Pocket depth  

• Effect of adjacent teeth  

• Functions  

• Esthetics  

• Presence of infection  

• Intrusion on the mandibular canal  

• Patient emotional and psychological attitude 

 

Classification of bone density  

         Type I  essentially cortical bone 

Type II dense corticocanceiious bone 

Type III  sparse corticocanceiious bone 

Type IV  thin cortical bone and very sparse medullary bone 

 

Indications :  
1-For completely edentulous patients with advanced residual ridge resorption 

2-For partially edentulous arches where RPD may weaken the abutment teeth 

3-In patients with maxillofacial deformities’.  

4. For single tooth replacement where fixed partial dentures cannot be placed . 

5-Patients who are unable to wear RPD. 

6-Patients desire . 

7-Patients who have adequate bone for the placement of implants. 

CONTRAINDICATION 

 1-Presence of non treated or unsuccessfully treated periodontal disease 

2-Poor oral hygiene 

3-Uncontrolled diabetes 

4-Chronic steroid therapy  

5-High dose irradiation 

6-Smoking and alcohol abuse 

ADVANTAGES- 

 1-Preservation of bone 

https://image.slidesharecdn.com/dentalimplantsperio-120127000118-phpapp02/95/dental-implants-4-728.jpg?cb=1327623969


 2-Improved function 

3-Aesthetics 

 4-Stability and support 

5-Comfort.  

 Disadvantages-  

1-Can not be used in medically compromised patients who cannot undergo surgery. 

2-Longer duration of treatment.  

3-Need of a lot of patients cooperation  

4-Very much expensive. 

CLASSIFICATION  

 

A) Depending on the placement with in the tissue.  

1-Epiosteal implants- These implants receive their primary bone support by resting 

on it. eg- Sub-periosteal implants 

2-Transosteal Implants- These implants penetrate both cortical plates and passes 

through the entire thickness of alveolar bone.  

3-Endosteal implants- This kind of implants extends into basal bone for support. It 

transect only one cortical plate 

4-Transoseous implant: These implants are not in use today , because they 

necessitate an extraoral surgical approach to their placement, and general anesthesia, 

hospitalization and higher cost.   In any case, these implants are used in mandibles 

only and are secured at the lower border of the chin via bone plates. These were 

originally designed to have a implant system for very resorbed lower jaws.  

 

B) Depending on materials used .  

1-Metallic Implants-  

.Ti  

.Ti alloy  

.micro enhanced pure 



.Ti plasma sprayed  

.Ti Co,Cr,Mo alloy 

2- Non metallic Implants 

.Ceramic 

 .Carbon  

.Alumina  

.Polymer  

.Composite 

C) Depending on Design 

-Screw shaped 

- Cylinder shaped  

-Tapered screw shaped.  

PARTS OF IMPLANT  

1.Implant body: It is the component that is placed with in the bone during first stage of 

surgery  

A-Threaded 

B-Non threaded 

2.Healing screw : During the healing phase this screw is normally placed in the 

superior surface of body  

Function: Facilitates the suturing soft tissues.  

Prevents the growth of the tissue over the edge of the implant. 

3. Healing caps : are dome shaped screws placed over the sealing screw after the 

second stage of surgery & before insertion of prosthesis.  

4.Abutments: part of implant which resembles a prepared tooth & is inserted to be 

screwed into the implant body  



5. Impression posts 

Surgical procedure: 
 
Surgical planning 
 

• Prior to surgery, careful and detailed planning is required to identify vital structures 

such as the inferior alveolar nerve or the sinus, as well as the shape and dimensions of 

the bone to properly orient the implants for the most predictable outcome. Two-

dimensional radiographs, such as orthopantomographs or periapicals are often taken 

prior to the surgery. Sometimes, a CT scan will also be obtained. 

• A stent may sometimes be required to facilitate the placement of implants. A surgical 

stent is an acrylic mouthpiece that fits in your mouth with pre-drilled holes to show the 

position and angle of the implants to be placed 

Basic procedure• 

 The placement of a dental implant requires a preparation into the bone using precision 

drills with highly regulated speed and torque to prevent overheating or putting too 

much pressure on the bone  

 

Strict aseptic surgical technique should be followed in dental implant surgery. The 

patient is draped as for other oral surgical procedures, cleaning of the perioral area 

with suitable antiseptic solution to eliminate contamination during surgery, and it is 

convenient to use sterile disposable suction tubing and stents. Chlorhexidine 0.12% is 

used as a pre-operative mouth wash and skin preparation circum-orally. Autoclaving of 

surgicai instruments is essential with the use of sterilization poucn. 

 

Approach: 

 

1-Flapped Approach 

2-Flapless Approach (minimally invasive approach) 



❖ Flapped Approach: 

a. Extensive flap design (conventional three or two-sided) 

b. Envelope flap 

c. Conserved flap (limited flap design, papilla-saving incision) 

in maxilla., an incision placed slightly palatal (palatal bias) which allows better visio1 

reduce the possibility of flap trauma, and avoid incision and sutures to be directly over 

fixture and hence reducing the possibility of contamination. 

In posterior mandible, the incision may be placed toward buccal aspect of the ridge to 

allow the flap for better refraction by a tractional suture and produce excellent access, 

avoid injury to the lingual nerve and for better coverage of the fixture postoperatively. 

in edentulous mandible care taken not to injure the mentai nerve with crestal incision 

especially in severely resorbed alveolar ridges. 

Preparation of implant site: 

The implant fixtures are installed into a carefully made recipient sits (osteotomy site) in 

the jaw bones created by: 

 Bone drilling technique 

 Bone expanders and condensers (screws or osteotomes) 

 Bone drilling technique: 

Atraumatic preparation and removal of bone from the recipient site must be 

accomplished with minimal violence. Heat production during bone; preparation is a 

critical factor, a maximum temperature of 47 C for 1 minute is commonly quoted as a 

threshold temperature (heat with external cooling reach to 55 C while heat during 

internal cooling reach to 40 C). 



In order to avoid an irreversible bone damage that can lead to failure of 

osseointergartion, use: 

1- A low-speed (600-1000 rpm) 

2- High-torque handpiece 

3-Intermittent drilling technique allow the irrigant to reach the depth of the preparation 

and allow the bone chips to be removed and to prevent the heat buildup 

 4- Sharp drills 

5- Copious saline irrigation (external, internal, manual) 

Unless the recipient site is quite dense, it is desirable to drill deep enough to engage 

the cortex (bicortical) at the apical area of the site. This applies to the antral area, floor 

of the nose and the anterior region meduilary area.the mandible uniess the 

mandible has a dense 

Procedure:  

after soft tissue reflection -> 

 if available, using the surgical template (stent) which also assist in directing the 

angulations of the implant. With the initial drill (usually with a round bur) the center of 

the implant recipient site is; marked and the initial pilot hole is prepared and paralleling 

pin is placed in the initial preparation to check the alignment and anguiacions. If 

template is not available the angulation of the drill may be estimated from the position 

of the adjacent teeth or opposing teeth and ridge, however, it is usually best to have a 

template as a guide -> depth of the implant site is determined by amount, density of 

bone and relation to the crest of bone. One should keep in mind that the polished 

portion of the implant doss not integrate. Therefore, if the bone height at the implant 

site is minimal, it is prudent to have little or none of the polished portion of the implant 



within bone. If only a small portion of the osseointegratable portion of the implant is 

exposed, it may be not necessary to cover it 'with bone. However, if the exposed area 

is large or is at the coronal portion of the implant (dehiscence or fenestration), bone 

coverage is required to enhance peri- implant strength and increase support for lateral 

ioading by using locally harvested bone or with the use of barrier membrane. 

Adequate bone should be present between adjacent implants (about 3 mm), and 

between impiants and adjacent teeth (1-1.5 mm). Care should taks not to damage 

adjacent structures such as teeth, nerves, and nasal or sinus cavities. It is acceptable 

to engage the nasal or sinus floor with a small degree of penetration (e.g. 1 to 2 mm). 

An adequate safety margin of about 2 mm above the inferior dental canal is 

recommended. 

in maxillary posterior area ->  

Bone is soft here and subject to over enlargement during drilling process. If a loose fit 

is encountered, it is desirable to remove the implant and replace it with one of larger 

diameter. It is appropriate not to tap on screw shape systems. 

 

2) In this area there is lack of dense cortices in both the occlusal surface and the floor 

of antrum. To make use of little cortex available, it may be best not to countersink the 

implant. 

Mandibular Anterior Area: an anatomic problem in this area may be the slope of lingua! 

surface of the mandible, often in the lateral-cuspid areas, the lingual surface of the 

mandible slopes anteriorly from crest to the inferior border . If angulation is directed 

more vertically for a better loading axis, the drill may engage and penetrate the lingual 

cortex. Penetration of the lingual cortex usually does not create a problem 



but lacerating an artery in the lingual soft tissue (sublingual A) is possible. Remember 

that mental nerve usually leaves inferior alveolar nerve in a plane anterior to mental 

foramen then courses posteriorly and superiorly before it exits the mental nerve -> thus 

the implant site in this region should be placed a few millimeters anterior to the mental 

foramen. 

Mandibular Posterior Area bone above inferior alveolar nerve often insufficient for 

implants of adequate length as suggested in a panoramic radiograph. There are 2 

solutions for this problem: 

1. Grafting, however grafting the crest of the ridge may not be feasible, as the 

intermaxillary space may restrict the amount of bone to be added. 

2. Lateralizing or transposition of the JAN temporarily to allow an impiant of adequate 

length. 

3. Short wide plat-form Dl 

The implant should not touch anything (other than a sterile titanium surface) before its 

delivery to the prepared bone site. Contaminations by touching with dissimilar 

instrument, cloth, soft tissue, and even surgical gloves, gloves powder, oil may affect 

the degree of ossointegration (uncontaminated oxide layer is necessary for 

osseointegration). 

The insertion of the implants should be done with the same care as the preparation of 

the site by maintaining the cooling irrigation and placing the implant at slow speed . 

Screw shaped implants and tapping of sites are performed at speeds of less than 20 

rpm. 



The mucoperiosteai flaps are carefully closed with multiple sutures either to bury the 

implant completely or around the neck of the implant in non-submerged systems. Silk 

sutures are satisfactory and others such resorbables are good alternatives. 

 

B. Immediate Placement placing the implant at the same time a:; tooth extraction. 

The advantage presents more residual alveolar bone by providing the internal 

tensional ioad that alveolar bone requires to maintain itself this consequently result in 

improved esthetic and better emergence profile, also the time between extraction and 

implant placement will be significantly reduced. This technique is most often used 

wha« awftrple teeth to be extracted /or primary soft-tissue closure can easily be 

achieved (usually in anterior mandible or maxilla). 

Contraindications: 

1. Bony or soft tissue infection 

2. Inadequate bone apical to extraction site for implant stabilization 

1. Inability to provide occlusion from ora! contamination 

2. Chronic problems such as granuloma or radicular cyst 

Technique 

, once the tooth is removed as atraumatically as possible, intrabony soft tissue should 

be carefully excavated (periodontal ligament C.T. & epithelial remnants may interfere 

with integration process) -> extracted tooth can be used as a template for implant 

selection and preparation size, the tooth root can be a very helpful guide to implant 

length by measuring root length + length of available bone apical to the tooth socket. 

To fill the void between portion of the implant and the wail of alveoius, autogenous, 

allogeneic or xenografting materials may be used with same success, this may: 

1. Minimize soft-tissue ingrowth 

2. Improve bony apposition 

3. Aid in alveolar bone preservation. 

When primary closure cannot obtained a: 

1. Collagen material such as coliotape can be considered over the greft 

2. Barrier membrane 



C. Semi-immediate Placement  placement of implant is delayed until the mucosa 

has regenerated over the socket, allowing a more predictable soft-tissue covering over 

the implant site. It is indicated in situation in which closure by flap mobilization cannot 

be done owing to lack of tissue or distortion of esthetic gingival contours. This 

frequently occurs when one or two teeth are lost adjacent to natural teeth this require 2 

months of epithelial healing and maturation. There will be some bone resorption which 

make necessary to position the implant slightly more apically (additional depth of 1-2 

mm is usually adequate). 

  

Healing time 

• In general implants are allowed to heal for 2–6 months before they are used to 

support crowns, bridges, or dentures. Some studies have shown that early loading of 

implant may not increase early or long term complications. However, if the implant is 

loaded too soon, it is possible that the implant may move which results in failure. 

Therefore it is important for patient to follow post operative instructions closely to 

maximize implant success. 

 Complication of D I 

A- intraoperative: 

1.Pooriy positioned Implant 

2.Damage to mucosa and adjacent teeth 

3.Damage to bone ( lateral perforation, alveolar bone fracture or jaw 

fracture ) 

4.Perforation into adjacent areas ( lower border of the mandible, nasal 

cavity or maxillary antrum) 

5.Damage to nerves 

6.Loose implant { poor primary stability ) 

7.Contamination of implant and bone during surgery 

8. Damage to the implant ( crossed threads or surface defect ) 

9. Hemorrhage during surgery ( especially in the anterior mandible and 

possible airway compromise ) 



B- Postoperative: 

1. Pain 

2. Swelling 

3. Reactionary or secondary hemorrhage 

4. Infection of peri-implant soft tissue or bone ( peri-implant mucositis 

or peri-implantitis ) 

5. Exposed or loose cover screw ( healing screw ) 

C-Late: 

1. Mucosal recession 

2. Bone resorption 

3. Mobility 

4. implant fracture 
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