Oral surgery lec 1
Recommended text book for this lec:
Implantology for dental students
Introduction and historical aspects
---------------------------------------------------
	** osseointegration is the basis of implantology
History of dental implants:
- first evidence of dental implants dates back to 600 AD.
The very first dental implant is attributed to the Mayans (Honduras) who used to practice implantology using wires.
- 1931 an archeologist in Honduras found a fragment of mandible with trace of implants ( tooth-shaped seashells inserted into the sockets)
- early 70's witnessed modern evolution of implants 
1965 an orthopedic surgeon Branemark revealed the concept of osseointegration, when he noticed that bone tissue fused to the metal titanium (that was non-intentionally left in the rats feet) in a process known as osseointegration.
----------------------------
**osseointegration basically depends on titanium
Defentions:
* implant  titanium part which replaces the root structure of the tooth.
* osseointegration : is the biologic relation between titanium and bone cells where the process starts.
------------------------------------------------------
**since 1970, great improvements took place concerning types, shapes and trt with dental implants.
- there are different modalities of replacement of teeth (fixed and removable prosthodontics, implants..)
* implant replaces the root structure of the tooth and is composed of several parts:
1 - the part that emerges from the gum (out of bone) represents the abutment (attaches the dental implant and supports the prosthesis, has to emerge in the oral cavity (as a prepared abutment)
* Implant abutment is placed  subcrestal (embedded in bone)
2- inner screw part (connects the abutment to the implant)
** it is basically composed of titanium due to its mechanical properties (strength) and biocompatibility which makes it the material of choice.
Main properties of titanium:
- biological acceptance (biocompatible)
- high corrosion resistance/ no hypersensitivity, allergic or any immunologic rxn toward titanium
- provokes osseointegration  titanium doesn’t provoke an immune rxn towards it.

* success rate of implantology doesn’t depend on the acceptance of the body to the implant because theres no immune rxn towards titanium.
* titanium has specific topography and chemical composition.
Briefly manufactured in the following steps:* 
Blocks  processed  becomes machined (read about manufacturing of titanium)
 biologic rxn so the surface should be sprayed/ sand blasted (large grit acid etch surface)
- it should be handled in a certain way when used to replace the root structure.

Sand blasting improves the following:
1- biocompatibility with the structure (so the wall should be biocompatible with the bone cells (osteoblasts))  so when we perform grit / etching to increase surface area
As the surface area of the implant increases 2-  attachment between osteoblasts and implant surface increases  osseointegration increases  formation of a layer of titanium dioxoide film
** that’s why the quality differs between different brands of implants according to the process of manufacturing
-----------------------------------------
Osseointegration : direct structural and functional connection between living bone cells and surface of load-bearing implants
During development of implants several types were made:
1- endosseus implants (within bone) metallic device embedded in bone with projections (blades) that hold the tooth
2- subperiosteal implants (on top of bone) metallic bars inserted under the periosteum  (open the ridge and insert it subperiosteally) with an extensionin the oral cavity after that the denture is loaded or whatsoever . 
** both aren’t considered successful implants whether present as blades or vents
3- transmandibular  inserted into the basal bone, alveolar bone (low success rate)
** subperiosteal implants are technically difficult and are prone to fracture
* successful implants root shaped implants
--------------------------------------
**osseointegration takes:
- 3 months  in mandible (bone is dense- cells are close to each other)
- 6 months  in maxilla (bone is spongy- cells are dispersed)
** depending on the type of bone

Cementation is done by:
1-cement
2-screw

There are two types of procedures for placing an implant:
- single stage implant surgery
- two stage implant surgery  the one we discussed earlier and the one that is mostly used
Perform implantation  close the wound  wait 3 months  expose the implant to place abutment
** 2 stage  surgical placement of the implant which gets buried in the mucosa  second surgical procedure months later submerged implant system  totally embedded in bone
Single stage implant surgery  surgical placement of the implant which is left exposed to the oral cavity
Implant has two parts 1- embedded in bone 2- exposed to the oral cavity
Single stage  part exposed to the oral cavity (non-submerged implant system)
Two stage  we wait


Rapid implant therapies:
- immediate implant
- immediate loading  special precautions (cant be performed on all patients)
Depends on the quality of bone, site of implant, medical history of the patient
** dental implantology needs extensive training to avoid:
- injury to inferior dental nerve
- perforation of sinus wall
Success rate of implant = 95% up to 97%
Mandible  95%
Maxilla  90%
-------------------------
* implantology mainly depends on patients demands esp. when the main concern is appearance
*unlike other prosthetic methods implants preserve bone so facial structures will be supported, this is very important shape-wise
- implants give both function and esthetics.
** prosthesis should be load-bearing otherwise it would fail.
- rigid fixation of alloplastic material (titanium) is achieved and maintained in bone for functional loading.
---------------------
How do we know if osseointegration occurred or not?
1- depending on a test: use pair of surgical forceps and try to pull the implant out (if osseointegration is completed it stays in its place)
2- depending on the resonance frequency measured  if the implant has integrated and you strike it with a mirror you will hear resonance sound even if it was for the first time this is an indication of the primary stability.
Primary stability  primary connection that ensures enough fit
If the surgeon couldn’t achieve primary stability there are auxiliary factors that help to achieve it as bone grafts
- auxiliary methods can only be performed by surgeons not by GP
-there is great advance in awareness and motivation of patients.
Success rate used to be 50%
------------------------------
Success criteria of implants:
1- stability (primary stability)
2- adequate radiographic bone level (take radiographs after a month, 3 months and a year) 
3- lack of symptoms or evidence of infection (peri- implantitis)
4- Minimal probing depth around the implant (to ensure theres no bone resorption around the implants)
		** presence of a periodontal disease is a contraindication of implants
-after immediate loading of the crown we put the tooth out of function or minimal function (mandatory)
-failure rate of smokers is double the failure rate in non-smokers (you should ask smokers to sign a consent that it is more prone to failure)
-Diabetes healing capacity is compromised
                   Controlled  implants can be applied
                   Uncontrolled  implants aren’t favorable
---------------------------
As a general concept 1- immediate placement  direct implant after extraction
                                   2- immediate loading put load directly
                                   3- delayed implant (after 3 months)  after full healing
                                   4- delayed immediate  after extraction, you wait for 10 days (up to 1 month) then you do the implant

Approaches in the future:
1-bioactive implants
2-tissue engineering
3-ectomesoderm
4-stem cells

During the past decade, surgical and prosthetic improvements increased the long term medical success of implants
-esthetic and functional outcomes are of large importance.
-we should perform comprehensive diagnostic trt planning before inserting an implant in any patient.




** success of implants depends on multi-disciplinary team work:
-patient concern
-good motivation
-knowledge of categories of patients that are mainly concerned with implants (45-65)yrs  this  category of patients have mainly lost their teeth due to periodontal disease, or trauma.
-surgical team
-dental laboratory
-restorative team
-radiologist
-team approach (restorative dentist, prosthodontist (overdenture), orthodontist (mini implants for anchorage), periodontist)
Dental technician (whether using CAD/CAM or not)




Good luck 
Esraa Al-Otaibi

