PART1:
Implant abutment selection:
   There are several types of abutments each with its specific indication; these abutments are available in different designs, shapes, and materials. The selection of the abutment mainly depends on the clinical situation.
Types of abutments:
   Two major types:
· One for a single tooth or for a bridge
· The other is the overdenture abutment (e.g.  ball & socket, telescopic crowns, or bar attachment)

Single tooth abutments' types:
· Straight/Angulated metal abutments
· Ceramic abutments
· Plastic abutments (here, the abutment and the crown come as one piece)
· Prepable  abutments (a cylindrical abutment that is fit on the model and prepared as needed by the technician )
· Telescopic
· Temporary (usually made of plastic, used in cases of immediate loading or immediate placement, only for aesthetic purpose as it is not in function) 


Angulated metal abutments:
· Angulations can be to the right or left, can be 0,15 or 25 degrees or something in between depending on the manufacturer.
·   Angulated abutments correct parallelism, aesthetics, and angulations on the expense of favorable loading; The load is no longer directed to the long axis of the implant and it becomes off-vertical i.e. horizontal so with time, problems will develop in the bone around the implant

Ceramic abutments:
· They're not completely made of ceramic, their base is metallic in order to fix it in the implant fixture, because if it was made of ceramic it would fracture easily
· Come whether prefabricated in which you fix it and directly fabricate the crown over it (anatomical). Or a cylinder that can be adjusted and prepared by the technician 
· Meet high aesthetic demand
· Natural translucence through the soft tissue 
· No adverse effect on gingival color (we avoid the grey-out appearance produced by the metallic abutments in individuals who have thin gingivae)
· Non-metallic restoration, so no corrosions 
· Maximum soft tissue compatibility
·  Individualized and natural contouring
· Crowns made over them can be screw retained or cement retained
· Can be made in anterior, posterior, upper, or lower areas. They have some advantages over the metallic abutments in some areas.


Plastic abutments:
· Like the ceramic abutments, they have metallic base, that is stronger and more rigid
· They allow the fabrication of crown and abutment as one piece or separated, they can be screw or cement retained.
· Allow fabrication of:
· Custom single crown in difficult cases
· Screw retained crowns
· Crowns in limited occlusal space
· Allow customizing from the implant upper edge
· Optimum control  of emergence profile
· Allow correction of angulations

Prepable/ Telescopic 
· Prepable means that they can be prepared and adjusted as needed, you can make them angulated for example.
· Usually the preparation is done using a mounted handpiece on the surveyor (jig!!) so they are prepared with the desired angulation 
· Modifications to the abutment


Screw retained abutment: in this type the abutment and the crown have a hole through which the screw enters and hold them together, then all the three parts are inserted at the patient's as one piece


Temporary abutment:
· It's made completely from plastic including its base
Abutment selection:
Depends on:
· Gingival structure (thin or thick)
· Vertical implant position
· Parallelism
· Horizontal implant position
· Fixation of superstructure:
· Transverse screw retention
· Horizontal screw retention
· Cemented

In Some types of the abutments like the ready made metal abutments you can only use the cement retained crowns (مابتقدر تحرق السيراميك عليهم ) and in some others you can use the screw retained ones.

· Vertical implant position: if you have to teeth separated by a space and you want to place an implant there. There should be 2-3 mm distance between the  level of the implant fixture inside the bone and the cemento-enamel junction ( cej ) of the adjacent teeth. If the implant position was more superficial, the metal will show through the gingival and results in grey-out appearance. So in such a case, if the surgeon placed the implant in a superficial position; you'll have to use a ceramic abutment.
· Parallelism: if the implants were not placed parallel to each other, so here you choose to place angulated abutments, whether readymade metal abutments or a prepable or a plastic abutments that can be adjusted and prepared as needed.
· Horizontal implant position:  is you draw a line between the labial surfaces of teeth mesial and distal to the implant,  the implant has to be lingual/palatal to that line and does not cross it. In this case you can use a straight abutment. However, if the implant was placed out of this line, here  I have to use angulated abutment whether readymade metallic, prepable, or plastic.
·  Fixation of superstructure:
Screw retained abutments:
· in the screw retained abutments, the abutment itself has a hole. And the crown you construct over it has a hole, and a screw is used to retain the crown with the abutment.
· There are top/occlusal screws and horizontal screws (horizontal: the screw crosses the whole width of the abutment/restoration)
· Transverse screw is a horizontal one in which the screw is retained only from one side and does not cross the whole width of the abutment/restoration.
Advantages:
· Retrivability, easy to remove
· Control of gap. This can be precise. No need for cement space. However, there will be minimal space due to material shrinkage.
· Predictable failure. Can be designed as a weak point in the system
Disadvantages:
· Mechanical failure, can be problematical 
· Access holes, necessary for screw placement. You can hide them using composite
· Contamination, can permit ingress of materials and microorganisms from the mouth in the minimal gap because there is no cement there that would prevent their entry
· Angulation problems, may be very difficult to manage where long axis of crowns diverges markedly from that of implants


Cement retained abutments:
Advantages:
· Simplicity, a familiar and relatively simple technology
· Passivity, passive fit is possible (in screw retained you actively fit the crown over the abutment)
· Angulations. In cases of severe angulations where we cannot use the screw retained, we can use the cement retained


Disadvantages:
· Retrivability, difficult or impossible to remove without damaging superstructure. (the doctor usually cement the implant restoration with a temporary cement)
· Cement excess, difficult to avoid, detect, and remove. This cement can lead to peri-implantitis.
( The contact between the implant and the tissues is hemidesmosomal junction not a real junction) 
 


Abutments for bar attachment
· You place a small abutment over the implant and retain it using a screw. This screw itself has a hole on its top,  then you place a telescopic abutment over them and I's retained using another screw in the hole of the first screw. A metallic bar in attached between two implants (abutments) and it is soldered and finished. Then a metallic  sheath or clip is designed over the bar and it will be a part of the fitting surface of the denture to be constructed. This clip can be adjusted in order to increase the retention.

Ball and socket:
· The ball abutment can come with a screw base so you only attach it to the fixture.
· The socket comes as part of the fitting surface of the denture to be fabricated.

Types of prosthesis that are placed over the implants:
· single crown on a single implant. Or multiple crowns over multiple implants. (single implants in anterior area are the hardest to handle, because they are usually associated with inflammation and gingival recession, so the distance between the crestal bone level and the gingival margin should not be more than 5 mm to avoid gingival recession, and the distance between two adjacent implants should be at least 3 m; if it was less than 3 mm the formed dental papilla will be too narrow and it will undergo recession forming the black triangle)
· Multiple implants with a bridge over them (you can do  a full mouth bridges, except in cases of severe bone resorption if you did bridges there will not be support for the soft tissues i.e. lips and cheeks so here you go to another type of prosthesis that are implant supported overdentures or other types of prosthesis)
· Hybrid prosthesis: a prosthesis that looks like a denture but it is implant retained. For example you have a resorped ridge in lower posterior region. So you place implants in the interforamina area and attach abutments to them and make the prosthesis as a cantilever up to the 5 or 6 area. It is called hybrid because it is composed of both acryl and ceramics. This denture has no flanges. You can make labial flanges but up to a limited area in order to support the lips, not like the overdenture. This type has increased mechanical failure due to the cantilever and needs a skillful technician. 
· Overdenture: used when labial support is needed, if there is large defect in vertical or horizontal bone, if there is congenital defect or a defect produced by a gunshot  (i.e. acquired or congenital missing of large amount of bone) , or for financial reasons (the patient can only pay for two implants not 10, so here you cannot do a full arch bridge on only 2 implants). 10 mm inter-arch space has to be there to construct an implant retained overdenture. So you can use ball &socket, bar, or magnet abutments. The magnet one is usually used for patients with poor oral hygiene, its retention is less than that of ball& socket and bar but it is more than adequate. The overdenture can be a complete or partial one.
Notes:
· The doctors usually replace each 4 missing teeth with two implants, when the span is increased, the forces transferred to the implant are more. This is especially important in the posterior area
· In the lower anterior area, you can replace the 6 anteriors with two implants in canine areas. However, in the upper anterior area; since teeth are in a curve and not straight, you need at least 3 or 4 implants to replace the upper 6 anteriors.
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