Guided tissue regeneration (GTR).
The origin of GTR comes from principle called Compartmentalization (introduced by Melcher at 1976)
Compartmentalization is based on the fact that we have four different tissues that are present in periodontal ligament  
every tissue have a specific physiology, function and term over rate and every one produce a specific result in periodontium during healing phase. 

	The result
	Leading tissue

	Long junctional epithelial 
	1-gingival epithelial 

	 Connective tissue Reattachment or 
 Adhesion associated with slight or mild Root resorption
	
2-gingival connective tissue

	Ankylosis 
	3-alveolar bone

	 Result in regeneration of  cementum,bone and periodontal ligament this means that periodontal fiber will be  inserted perpendicular to root surfaces
 { the ideal result }

	4- PDL cells ( mysencimal cells 
 osteoblast-cementoblasts…)




Arrangement of these cell from faster to slower :
Epethelial cells ( the fastest)  connective tissue bone  PDL cells (slowest)
 That’s why it is very difficult to regenerate periodontal ligament , because  cementum it takes long time relatively related to other tissues to regenerate

-Usually the space will be occupied either with gingival epithelial or with gingival connective tissue 
-Even if we use bone graft , usually this can be associated with connective tissue attachment and in some cases it might be even associated with  long junctional epithelial
-On radiograph we see the bone that regenerate but it associated with long junctional epithelial and this is not a regenartion for periodontal ligament and for that we use the membrane 


-Membrane :  
this will occlude the space that will prevent the invagination of the tissues inside the space
-The tissue that are prevented are epithelial and connective tissue ( fast tissues)  To permit the cells in bone and deep cells in  PDL to occupy the space and to have the time to regenerate and filled the space correctly with necessary tissue. 

-The same principle applies when we dealing with bone regeneration (guided bone regeneration).

-Even when we use bone graft this also can be also called guided regeneration because we occupy the space and prevent epithelial tissue from invagination but usually when I talking about GTR I am referring to use of membrane    

Types of membranes :
1- none resorbable   2- bio resorbable
 
Requirements of material :
1- Biocompatible (not toxic, no rejection or immune reaction) 
2- cell exclusion ( no pores \ not permit invagenation of small cells )
3- space maintenance ( rigid material , not collapse, maintained the size and the shape  ) 
4- tissue integration ( tissues adhere to membrane ,to prevent tissue exposure )
5- ease of use and handling 
6- biological activity ( promote healing, improve cells activity  , healing inductive not osteoinductive ) but this is still in experimental cases
 No any membrane in the market have biological activity.

 
None resorbable membarene :
1-e-PTFE expanded poly tetra fluoroethylene ( most common used )
other material : 
2-Millipore
3-rubber dam (differ from what we use , it sterile …. 

dr showed a picture for  big defect covered with e-PTFE membrane that supported with metal ( titanium ) to prevent collapse and tissue exposure
note : eptfe are moldable we can shape it 

to use it there are two important thing ( case selection)  :  
1- we should have enough keratinized gingival and we have to preserve amount of keratinized gingival that present when  we manipulating the flap  
Why ?  because closure  of keratinized gingival is easer , the healing  and protection of underlying tissue is better  than mucosa (dehiscence faster in mucosa ) 
 
2- thick overlying surgical flap.


- healing should be allowed for 4-6 weeks (minimal) after membrane placement , ideal period is  12-16 weeks
-No probing should be performed for 3-6 months directly after membrane removal 
Why ?  maturation of soft tissues need 3-6 months   

-Radiographic evidence of bone formation can be seen  6-12 months after placement of membrane 
So don’t surprise if you take a radiograph on 6 month and don’t find anything, this is normal and the surgery is not failed.

-We have to maintain a perfect oral hygiene and prevent tissue perforation 
-If any exposure, tissue perforation  ,  infection >>the membrane should be removed
 
Bio-resorbable membrane :
different types :
1- polyglycosides synthetic membrane ( poly lactic acid ,  poly glycolic acid , poly lactate  ..)
2- collagen : usually type I  or type I + type III
 origin from procine ( from pig)  or bovine in general ,some of them can be of equine origin ( from horse ) 
3- calcium sulfate  
 
Most common used is collagen and polylactate and poly glyconate

dr pointed in slide and said  those have a problem( the majorty of them caused inflammatory reaction during resorption) , sorry I don’t know which type it is  

All types have these problems  :
1- they usually resorebed faster than the required time for healing process ( majority of them )  that’s why sometimes the result of non resorpable is better
2-They lack rigidity  ( collapse )

Advantage  comparing to non resorbable :
1- secondary surgery not required  
2- They support better in inflammation ( can withstand inflammation better than non resorbable)  
3- Easer in handling ( non resorbable membrane have a memory , needs experience and takes time )
4-Healing is better
5- more compatible than non resorbable    
6-Time for resorption can be regulated to certain extend, how ?
By cross-linking of collagen ( physiology of collagen ) ,
 by increasing percentage of type III collagen the rate of resorption will be slower 

dr showed a pic for bio-resorbable membrane,
 it is hydrophilic material absorbed the fluid ( saline  , 26:58 ?? I couldn't hear other names )

 
Results  from using the membrane ( resorbable or non resorbable ) :
- Usually result of non resorbable better than resorbable , it is rigid , have a better tissue occlusion but if any infection happened it can't withstand  and should be removed

- Dr showed many graphs , please refer to doctor's slide for more understanding
** Before , bone  attachment level was 10.8 mm and probing pocket depth approximately 8mm
With GTR we gain bone film 6.3 mm  ( before bone defect was 20.4 !!)
After one year, bone attachment level = 5.6 ( before was 7.5 mm )
Probing depth = 6.8 mm instead of 8 mm

** Usually we can't regenerate the whole defect we have, residual part remains without regeneration. 

Comparison between Gore-tex (non-resorbable) and Resolute ( resorbable) :
1-in  intra bony defect :
They have same pocket depth reduction
Attachment gain  more in none resorbable but statistically non significant.
recession  is  more in resorbable but also non significant.
Note :
significant means  the difference is actually present
in non significant ,There is a variable and deference but cannot be translated statistically ( one result and same effect)

2-in class II furcation defect  mandibular teeth  :
- Same pocket depth reduction and attachment gain
Recession statistically non significant - 
- Horizontal gain (bone filled) more in non-resorbable
 
     Despite that the none resorbable is better but because their problems many guidelines and protocols used bio-resorbable alone without none resorbable. Non resorbable is very expensive 300 jd comparing to resorbable one 50 jd  

Results they are not that much different 
الجدول مطلوب, للحفظ ( there is a table in slides  )
Non resorbable can be reinforced but resorbable cant be reinforced-  
- Both of them technique sensitive 
They required certain degree of  experience before starting use it - 
- Non resorbable disadvantage: secondary infection , increased of patient mobility , if exposed must be removed… 

Example :
Bio resorbable : -
- Bio-Gide most commonly used worldwide  ( procine collagen , used in Europe ) 
- ossix ( common used in US )

non-resorbable :  ePTFE (Goretex) ,common used in orthopedic surgery-


Membrane with\without bone graft :
DFDBA (demineralized freeze dried bone allograft)
Study done to compare between membrane with and  without allograft
the results :
Both have similar Pocket depth reduction ,clinical attachment level gain and  recession change
After 12th months >> same PD reduction and recession change
Clinical attachment level gain more in membrane alone without dfdba
So no much deferent

Many studies >>No that much deferent +\- bone graft  in 3 wall defect or combined defect  ( 3 wall  defect with two wall in cervical part)
So we can use membrane without bone graft ( less expensive )

But in one or two wall defect we can't use membrane alone , we should add  bone graft ( to prevent collapse )


Different between statistically significant and clinical significant :

In statistically significant we get the same clinical result ( clinical result will not affected) 

Methal mosabeh  :
-example about histological not statistically and clinical difference : 
Histologicaly connective tissue attachment better than long junctional epithelial but clinically in probing they are the same
Both of them they are translated into pocket depth reduction and theoretical gain of attachment  

when you read a book or any study, you should differentiate between statistically difference ( only in studies) or true clinical difference(that can be seen clinically and  that can be related better to outcome of treatment )  


percentage of bone filled more in GTR alone but non significant !!
New approaches for tissue regeneration  :
For large defect , no support or source of blood supply or stem cells .
  
1- Enamel matrix derivatives ( amelogenin) : enamel formation and it also implicated in  formation  of cementum.
2- Different and combination of growth factors we prepare it from the blood  Called  platelet rich plasma ??? 44:24 
3- bone monogenic Protein  
4- gene therapy
5- tissue engineering. 

## Enamel matrix derivatives  EMD:  
It Induces the cementogenesis , induce periodontal ligament mesencymal clls adhesion on root surface
the type In the market is  Procine in origin ( amelogenin in pig is the most one similar to that in human )
Composed of amelogenin , ameloblastin ,enamel and
 polyglycolic acid as   ???? these material that carry the protein    

 
It precipitate  in root surface, we conditioning the root surface with certain  material   we put endogray 45:44  EMD  precipitation on root surface - after closure, clot formation   granulation tissue  migration of mesencymal cells  >> adhesion >> proliferation >> defrentiaiation and production of cell matrix  deposition of cementum  collagen fiber   Periodontal ligament >> bone formation   full healing and new functional attachment 

  
In animal study this is 100% proven , in human 76 to 80-82 % of success using EMD 

EMD cause regeneration of cementum , bone formation and no any recession in compression  to other methods

الجدول مش للحفظ the table about different growth factor and their function ..** 
One study done ( 5 year result ) on pdgf ( platelet derived growth factor)
With IgA  ?? 
Study showed that this growth factor is better than 48:34 ??? alone 


 
 Factor affect on GTR :
1- infection control
2- width of defect ( narrow and deep defect better than wide shallow ) smaller space to be regenerate and better blood supply

3- vertical better than horizontal  
4- furcation involvement  
5- width of keratinized gingival (more width is preferable)
6- less gingival recession is better  
7- inderdental space , wider space is better to increase our accessibility
8- oral hygiene
9-tooth mobility ( bad effect )

Factors , local behavior or systemic.. -
Locally , defect anatomy is important , narrow and deep defect better
Degree less than 25 and depth more than 3mm are preferable.  

Last slide about decision 3 emta b5tar eash depends on many factors  ??? el dr 7aka mwjodh bl ktab.  
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