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Today we will talk about resin bonded bridge , it could be defined as fixed dental prosthesis replacing one or more missing teeth , it involves bonding a ceramic or metal wings to the inner aspect ( palatal , lingual and proximal surfaces of the abutment teeth )  right on an enamel upon certain tooth or teeth with a special adhesive or resin cement .
It's very conservative option for the replacement of missing tooth and providing intermediate term restoration, which means it has good survival rate. It has good prognosis and offers several advantages over the conventional fixed fixed bridge, recent systematic reviews have estimated the five year survival rate of bridge work as 88% for resin bonded prosthesis, 90 % for conventional bridge depending on design and about 95% for implant retained crowns. So it means that the survival rate of resin bonded bridge is about the same as conventional one if it was done in a proper way.
Now the primary goal of resin bonded bridge is the replacement of missing tooth with maximum conservation of the abutment tooth structure, although it was used before for splinting periodontally involved teeth.
These prosthesis depend on bonding between the etched enamel and the metal casting, and requires precise and defined metal engagement of the abutment. The last statement means that the durability of the resin bonded bridge doesn’t depend on the resin cement.  It needs resistance and retention forms as for conventional one, although it seems for many worker as a simple procedure, it's a technique sensitive procedure.
The main components of resin bonded bridge are 2 wings, 2 connectors and one pontic tooth .this is the conventional resin bonded bridge.
Regarding the types of resin bonded bridge we have direct restoration and indirect restoration.  Indirect restoration may have cast frame work or may be made of all ceramic, or hybrid one. Resin bonded bridge with cast frame work may have perforated wings or non-perforated wings.

Regarding the historical development of these restorations direct restoration represents the first generation. Resin bonded bridge with cast frame work and perforated wings represents the second generation. Resin bonded bridge with cast frame work and non-perforated wings represents the third generation. And all ceramic resin bonded bridge represents the fourth generation.

 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
1- the first generation The direct restoration : various pontic types , it utilizes the use of natural extracted teeth , acrylic denture teeth and those constructed from composite bonded to the proximal and lingual surfaces of abutment teeth with composite, in the same visit, this type of restorations is also called one visit technique , however these restorations demonstrated poor success rate due to many problems , like limited strength leading to debonding, and discoloration in addition the composite resin connector is very brittle, and requires supporting wires or stainless steel meshwork to increase the strength of the connector area . 
Suppose you have missing upper lateral, this could be replaced by using the coronal part of the extracted tooth if the patient had a periodontal disease and the coronal part still sound, so we can cut the root, clean the pulp chamber fill it by composite, and use it as a pontic or we can use a denture tooth or a tooth made of composite by proper selection of cellulose crown, then we cut the excess and fill it with composite.
Whether it's an extracted tooth or a denture tooth or a tooth made of composite, all could be cemented using acid etch and chemical cure composite. We do a little pit etching to the palatal surfaces, sometimes we make small cavities on the abutment teeth and the pontic.
 These restorations were limited to short anterior span and had limited lifetime with the degradation of composite resin bond to the wire or meshwork (that we used to increase the strength of the connector area) and subsequent fracture. Such restorations should only be presented to the patient as short term replacement.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

2 - the second generation  resin bonded bridge with cast frame work and perforated wings: also called rochette bridge, rochette in the 1973 has introduced the concept of bonding a metal retainer to enamel using adhesive resin, it's application was splinting periodontally involved mandibular teeth using a cast gold bar bonded to the lingual surfaces of teeth. The cast metal splint describes how perforations provide mechanical interlock between the cement and the metal, these perforations in the wings will increase the retention of the restoration but as the wings are perforated they may become weak and easy to fracture. And the resin after its application through the perforated wings will be exposed to the oral cavity and easy to be degraded plus there will be limited adhesion of the metal retainer provided by the perforation. Another problem is that the surface of the wings may be rough thus it's easy for plaque to accumulate.
The perforated type was reported in the two visit technique, as we have to take the impression in the first visit and the restoration will be ready for try in, in the second visit. later many workers recognized that the metal framework improves retention as compared to the 1st generation .and began with resin bonded bridge with cast frame work and perforated wings  bonded to the abutment teeth and metal ceramic pontic to replace missing anterior teeth . 
This restoration was retained by the help of acid itch to the enamel surface, perforations of metal and chemical cure composite. Their design recommendation was to extend the framework to cover the maximum area of the lingual surface, to increase the retention.
No preparation was suggested for these restorations, as these restorations were retained purely by adhesion, it's not necessary to have resistance and retention form, so till now there is no preparation as for the first and second generations. These restorations were limited to mandibular teeth or situations where there is no heavy occlusion.

 
3 - The third generation  resin bonded bridge with cast frame work and non-perforated wings: the fitting surface of the wings could be treated by one of many techniques, like mesh to increase the micromechanical retention and called Virginia Bridge, or by etching to increase micromechanical retention and called Maryland bridge, or treated chemically to increase the adhesion and called adhesion bridge.
So during wax pattern of this restoration if we used special wax or special material, like if we used mesh shaped wax in the fitting surface of the retainer, after the casting the fitting surface will have the same shape , or if we sprayed the wax pattern by certain crystals, a mixture of soluble particles and insoluble ones 150-250 microns are incorporated in the fitting surface of the wax pattern then after washing the wax pattern with water, dissolution occurs to the soluble particles and the insoluble ones stay in position creating positive and negative retention configuration, so the fitting surface will have the same shape after casting, and both techniques are done to create micromechanical retention within the fitting surface, after this type of treatment we call it Virginia Bridge.        
But if we made the wax pattern in normal way and we did chemical or electrochemical etching to the fitting surface to create micromechanical retention, we do the etching using etching solutions, such as 10% hydrofluoric acid or 10%  sulfuric acid , and the quality of etching depends on many factors like the type of casting alloy, the type of acid etchant the concentration ,the etching time ,and electrical current density ,the bond strength was good but it was difficult to calculate time for electrochemical etching, the hazards of chemical etching ,and producing uniform etch, led to the use of other methods like sandblasting in which 50 micron alumina is used to produce roughen oxide layer over the surface, so due to the problems of acid handling that we face during acid etching like for example when we did the etching, the restoration will get contaminated in the try in step so we need to repeat the etching, sometimes we use sandblasting, sandblasting based metal have been shown higher bond strength than etching, the sandblasting machine that we use for Co-Cr RPD to remove the material adhering to it, is the same that we use here, the only difference is the particles size under certain pressure, after this type of treatment we call it Maryland bridge.
And if we treated it in a way that we increased the chemical bond between the fitting surface and the resin cement, like the use of electrochemical thin coating of the fitting surface, Nobel metals were mainly used rather than non-precious alloys, another available method is silocoating which involve the fusion of a thin layer of silica approximately .5 micron to the metal fitting surface, this silica coating react chemically with saline coupling agent that is present in the resin cement, after this type of treatment we call it Adhesion bridge.
So they are three types depend on the type of treatment that we used with the fitting surface to increase the retention of the restoration. 
The main advantage of Maryland bridge is that resin to etch bond can be significantly stronger than the resin to etched enamel, the retainer can be thinner and still resist flexing, the oral side of it is highly polished and resist plaque accumulation, because when the wings are solid they will be smooth so it's difficult for plaque to accumulate, the main limitation of Maryland bridge is that such treatment needs the wings to be a little bit thicker and therefore less interocclusal space is available so more preparation is needed, the acid etching process is limited to the Ni-Cr and Co-Cr alloys, which means that these are the only cast metals that we can use to construct Maryland bridge .
So the crystal technique and the mesh pattern technique (that are used in the Virginia bridge)  have developed due to the concern of etching metal alloys and the need to use alternative alloys, so these are some of the techniques that is used to create visible microscopic mechanical undercuts.
So the main advantage of Virginia bridge is that it doesn’t require etching, and one doesn’t really need to worry about contamination of metal, the main disadvantage is the probability of resultant overcontoured retainer. 
However metal ceramic resin bonded bridge still have an infavorable effect on translucency and color of the abutment, because when we cement the wings on the palatal surface of an incisor for example the incisal third will be thin and this will result in gray appearance of the abutment. And if there were spacing between the teeth, shadow of the connector area will appear.


4 – The fourth generation  all ceramic resin bonded bridge : the pontic and the wings are made off porcelain, so it's an all ceramic restoration, the end result of the resin bonded bridge are determined by the retainer work the porcelain work and how the soft tissue were managed.
 All ceramic resin bonded bridge were introduced in 1997 as a more esthetic alternative to the traditional resin bonded bridge, it was fabricated from glass infiltrated alumina which we call in-ceram.
Now whether the restoration is made of metal or all ceramic there is a problem in these restorations after certain period  time, which is debonding or decementation or failure of restoration, because there are different movements of the abutments, however the three unit bridge may have many problems such as differential bond strength due to different sizes and mobility of the abutments, such problems may lead to debonding and compromising the results, so we thought about the cantilever adhesive bridge, using a single retainer will eliminate the problems of partial decementation due to the flexion of fixed adhesive bridge and the difference of movements of retainers and abutment teeth during function, for example the canine is the abutment of choice when replacing the lateral although the central is another possible choice, but the canine has longer root tapered one to dissipate the force of an additional tooth as well as the overall length of the tooth, we may make a proximal grooves to increase the retention and the resistance form of the restoration, retention is further increased by greater surface area for bonding and the convexity of the palatal surface of the canine which may increase the rigidity independent of retainer thickness. 
Don't think of cantilever for posterior teeth, it's only for anterior teeth and mainly for replacement of lateral incisor. Because in the posterior area there is heavy occlusion and there will be weakening of the abutment teeth, and by time there will be periodontal problems or traumatic occlusion and debonding of the restoration.
If we have a lot of spaces and we can't achieve parallelism for Co-Cr, such a case may be solved by the use of cantilever resin bonded bridges using the adjacent teeth separately as abutments. 
Clinically these single retainer resin bonded bridge shows even higher survival rate than classic two retainer resin bonded bridge made from alumina ceramic with advancement of zirconia ceramic into dentistry and even strong framework material with considerably higher fracture strength become available for fabrication of all ceramic resin bonded bridge.
sometimes if the lower six was missing for long time ago the seven drifts, so in order to make a conventional bridge will make too much reduction to achieve parallelism instead we may make onlay preparation on the seven and wing design on the five so we end up with the hybrid design. 
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و لَعلَّ ما تَخشاهُ لَيسَ بِكائنٍ--ولعلَّ ما تَرجوهُ سَوفَ يَكــــونُ 
ولعلَّ ما هَوَّنتَ لَيس بِهَيّـــنٍ--ولعلَّ ما شدّدتَ سَوفَ يَهــونُ 
هَوِّن الأمرَ تَعِش في راحَةٍ-- َلَّما هوَّنتَهُ إلا يَهـــــــــــــــــون 
ليسَ أمرُ المرءِ سهلاً كُلَّـهُ--إنما الأمر سهولٌ وحُــــــــــزون!
تَطلبُ الراحةَ في دار العَنا--خابَ مَن يَطلُبُ شيئاً لا يَكــــون!











