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Lecture num. 4 
Refer to slide num.3
Dr.Hazem Al-Ahmad

we had talked about the main principles of dental implants on the last lecture, and today we'll continue.

The Dr. showed us a video of dental implants surgery, and here its description:

we did a crestal incision in the lower jaw, reflection of the mucosa, we used a rongeur to remove the bony particles, we also did some smoothening so we can have minimal ridge of buccal and lingual bone so dehiscence won't happen, again rongeur to remove any bony particles, round bur for alveoplasty, we can put some points to know where we're going to drill exactly using a twist drill( free handed ), irrigation is very important, as we can see the operator kept moving the drill in and out to allow for better irrigation so overheating won't happen, we can use a stopper or a marker on the handpiece making the movement more freely, then we check if there's any perforation on the buccal or lingual bone, after that we use an indicator that measures the depth and shows us the parallelism of our drilling, it also shows us if there's any tilting or if there will be any kind of load on my implant.
       
According to the video, the area that we're working on (anterior lower jaw) is safe, no mental nerve, and no vital structures, note that anterior lower area is very cortical so we have to be very careful not to overheat, because this will lead to bone necrosis, sever pain, and defiantly implant failure.

We keep drilling wider using twist drill until we reach the desired depth, again we could use metal stopper or colored marker to know if I reached the desired depth or not.

on the video they did bone grafting, it's not necessary though. 

Now, we place the implant in, using the handpiece or we can do it manually, we put it in a very slow motion with high torque, we usually use titanium and we introduce it to the maximum bone level or below it, if so, we cover that part with a cover screw or something temporary like splinted plastic bridge, then we close it, and suture it, after that we put temporary implants that we had already prepared in the lab, we call it temporization, 
زراعة فورية while people call it
We do that for esthetic concerns we can't just leave the patient like this till the osseointegration takes place.

a student asked a question about perforation, the Dr's answer was:

if perforation happens at an early stage, we can change the site of the implant or start with another hole, if the angle was wrong starting with a narrow diameter, we can continue with a large one, the problem is when we discover the perforation or the wrong angle at late stage, implants will be unstable!  So we only can modify using a larger drill if we're at an early stage.

-You can watch related videos on youtube to make it less complicated.

We have finished the simple straight forward ways of placing dental implants, but life isn't always easy, we can sure have simple cases but sometimes it's difficult like having problems with teeth, with bone, atrophic ridge, narrow ridge, decayed teeth, or teeth that need extraction, people who want immediate implants, pneumatization, bone resorption, so we go for advanced surgical techniques for dental implants. 
The problem here is patients are elective; they are just coming for simple thing, it's really difficult to convince them to go through such complicated procedures, so we try to be wise in planning, use a smart plan, and avoid using complicated procedures.

Immediate placement of implant is one of those procedures,
let's say we have badly broken upper anterior incisors, and there's no way to do crowning.


so can we place implants here?
The answer is yes, but…

there are conditions and many researches about this subject, actually many problems about this zone ( esthetic zone ).


Let's imagine a patient who has lost his anterior teeth, and had implants, after 4 months, we found out that the metal is showing and the patient has a high smile line, this is not satisfactory at all.


Why this happened? 
let's assess the case.

We all know that labial bone is thin, but soft tissue and periosteum are thick, so they don't react the way bone does. And that's why recession will happen and metal will show.



So you have to look for the availability of : 1- labial bone on the anterior area
2- soft tissue type ( you must have thick gingival covering the labial plate which will help in preventing metal show if bone resorption happens.

and they agreed to put a narrow implant, place it palatally away from labial plate, with bone graft so we have a metal success.

again, 1. try to avoid large diameter implants.
2. place it palatally.
3. put a bone graft.

Even with these cases we need to be careful, we sometimes need to do gingival graft to change the tissue biotype of the labial gingiva, it can be done later at the second stage.


Some people prefer to wait but soft tissue shape will not be preserved after healing, and the shape of papilla will be lost, so the best thing to do is doing it immediately with the conditions we mentioned above.

let's move to the posterior area, upper 6, lower 6, multirooted teeth, What problems that we're going to face?

1) Angulation:

we mentioned on the last lecture that in multirooted teeth we might put the implant in one of the sockets and the implant could be tilted so we have to be careful about the future restoration, and make sure that implant allows easy construction of the crown.


2) Walls:

Maybe one of the walls is very thin, this will lead to resorption and exposure of the implant from one side; mesiobuccal, distobuccal..etc
that's why we need to assess the thickness, or we might put the dental implant 2-3 mm sub bone, and if resorption happens, it will still be covered.

We also might think of bone grafting, like if the gap between the implant and the socket or the buccal wall is big we might think of bone grafting or if there's a defect in the buccal wall (5-6 mm) we can do bone grafting with a membrane to prevent soft tissue from getting inside the socket, we'll talk about it later.


3) Stability:

Can we achieve stability easily?
Can we with immediate implant?

We can use the 2-3 mm distance of apical part of the socket because it's tapered, we don't rely on the coronal part.

In ladies and petit patients (small mandible) the inferior mandibular nerve is exactly under the root, with any preparation we might end up entering the canal, so remember to take proper x-ray, here we rely on widening the socket more than going deeper apically, how ever immediate implant is a very popular procedure they do it everyday, why would patients wait 3 months for healing and other 3 months for osseointegration, it's very wanted but we have to be careful in planning.

* immediate placement is different of immediate loading.


GTR : guided tissue regeneration


in simple terms, if we have a defect in the buccal wall and we put a bone graft and bring the pt. back after a period of time, What will we find??

We'll find soft tissue material not hard bone!
Junctional epithelium went inside the socket, and allowed soft tissue to form inside the bone graft, so we just failed at that procedure and did not get the tissue that we want.


Why did that happen?


Because epithelium migration is faster than bone formation so we try to guide bone formation, that's why it's called guided tissue regeneration.

How do we guide it?

they put a membrane overlying the bone, it will separate junctional epithelium from the bone, which will allow the bone to form.


There are many membranes that we can use, either resorbable( resolute, vicryl, collagen sheets, lamellar bone sheets) or non resorbable ( goretex, titanium mesh) and many other types in the market.

How do we place it?

let's suppose we have small defect, obviously you cut your membrane to  be larger than the defect, it can be fixed by pins, by sutures, or it can be passively apply over the defect, it should be clear of adjacent teeth, and take consideration of the flap design when we open it so contamination won't happen.
Leave the non resorbable for 9 months at least, we prefer the resorbable type, it's easier, it also needs 8-9 months.

The Dr showed us a picture of a very narrow ridge and asked us what options do we have to treat such a case… Check slide 61

not orthodontic treatment of course, actually they brought this case to us, they did not know what to do, so we'll think of putting a tooth, not a bridge though!

how about a dental implant in such a case?

as we can see the ridge is narrow (2 mm) and we know that we need at least (4-5 mm), this case is very difficult, anyhow we did a GTR to her with a bone graft covering the aspect of dental implant, however it's tricky, we can open a flap after 3 months and find out that the implant is actually exposed again, that's why the Dr doesn't prefer GTR on an implant directly it's not really predictable, it's okay on tooth, it's okay without implants.

What methods do we have in order to play with the local area defects that we see?

We have different techniques, ex: Local manipulation
 
you can barrow bone from adjacent area, anterior nasal spine for example, if local manipulation wasn't helpful we could go for extensive grafting( Bimax, free vascularised tissue transfer)  in severe bone resorption.

now let's continue with Distraction osteogenesis, it's a device to elongate bone, a Russian surgeon used it in world war to elongate femur to people with injuries, he did a cut in the femur, then put pins distally and mesially, then he activated the device by it's activation, so those two pieces did get far away from each other, and the distance between them increased. It's a slowly process, it induces osteoblasts to form new bone after doing osteotomy, this will produce a new vital vascular bone by distraction, and we use it here as maxillofacial surgeons to elongate mandibular bone, ramus, the body, anteriorly, posteriorly, or transversely. What ever, same principle, we try to elongate bone by distraction.

We can use it in dental implants as well, for example we have a very short ridge, we can do osteotomy and put the device above and below then we activate it so it will elongate the ridge, it's difficult and expensive how ever it's one option to consider for cases with very severe bony defects.

Tissue engineering: 
it's very popular, using many available materials; it accelerates and enhances the biological procedure of bone formation by using high concentration of those materials by smart designs of techniques without going through complicated procedures.

Sometimes we can have useful surgical techniques that allow us to insert our dental implants, example:

Ridge expansion
If we have a narrow ridge, it's not necessary to think always of bone grafting specially in maxilla, here we can do crestal osteotomy between labial and lingual cancellous bone and put an expander, it's like extraction process when we dilate the socket, same principle we put the expander within the socket  so the socket will theoretically become wider  since bone is  not completely hard it's resilient, then we can put our implant in with bone graft, again implant stability depends on the already exciting bone.

more about bone grafting, it works better horizontally (good volume of bone) than vertically, because of junctional epithelium that happens when we put the bone graft vertically, this as we know can be solved by GTR.

It as well works on mandible ridge to a less extant, you need to be very careful, it depends on the patient, it doesn't work on every case, if the ridge was narrow for example that means there's no cancellous bone, even expanding won't work here.

about splinting We need to assess every single case, if the patient has only one tooth, splinting will be hard, it's easier in long space 3-4 missing teeth.

After long time of extraction in the maxilla pneumatization happens in some people, and we can't put dental implants if that happens because of the limited bone height that we'll got after pneumatization, so in order to have primary stability to the implant we must have a good height of bone, that's why we do what's called sinus lifting.

2 techniques of sinus lifting: 

1. direct
we do an opening sub labially, we expose the anterior border of the sinus, we do an opening again, then very carefully we drill using round bur, make sure not to perforate the Schneiderian membrane, which is located exactly under the bone, after that we elevate the membrane and put bone graft.

Synthetic bone graft is very successful, but some studies showed that even if we just lift the membrane without bong grafting the results will be good as well, still under research though, conventional way to do it (( sinus membrane elevation with direct bone grafting)).

when we do opening technique ??

when residual ridge height is really minimal, less than 3 mm, 3 mm is actually useless for a dental implant, there's no primary stability, it needs extensive bone graft, however if the residual ridge height is more than 4 mm let's say 4-7 mm, we can achieve stability, we can do certain tricks like when we drill by using the twist drill, don't enter to the full depth, we just under prepare, if the implant for example is 4 mm we prepare to 2.5 mm or 3 mm, and we put the dental implant it will condense the bone by itself. We can also use a condenser we only enter initially by the drill and continue by a condenser that we will hit by a hummer.

We're talking about an area with bad bone quality ( post. Max.) 4-8 mm, we can do those tricks plus internal sinus lifting ( Indirect ) 

2. indirect:

We're going to prepare reaching the membrane, do a blunt elevation (not sharp!) using an elevator, then we put bone graft from the same preparation site, we condense it, then we can put long implant 12 mm depending on the residual ridge 5 mm plus bong graft.

This will guarantee success and better future for the dental implant, they are simple procedures that can be done under local anesthesia.

Suppose perforation happens to the membrane, what will we do ??


it depends on the size of the perforation, if it's small we can use a membrane from those who we use with GTR and cover the defect, other say to do micro suturing but the dr thinks doing this is pointless, if it's big, cancel the procedure, it's not going to work (infection and contamination will happen) so we have to wait 6 months till healing takes place, there's no need to put membrane before flap closure, again we depend on the residual ridge bone.

Here, we depend on the coronal part not the apical one, that's why it should be more than 5 mm with condensation (indirect), unlike the immediate implantation that depends on the apical part.     

* we're not talking about oroantral communication don't be confused, we're talking about the membrane of the sinus.

the dr showed us a picture of pneumatization in the sinus, the sinus membrane is low here, with only less than 2 mm residual bone.

A photo of buccal vestibule.. incision.. flap elevation, then using a hand piece to remove the buccal wall to do the direct sinus lifting. Again and again we have to be very careful! That's why surgeons go for Piezosurgery, it's an ultrasonic cutting device, it cuts bone and doesn't cut soft tissue. 
Once you remove buccal bone, you can see the membrane moving while patient is breathing.

Again after removing buccal bone, we elevate the membrane using preiosteal elevator, and put bone graft (hydroxyapatite) on the gap we created after elevating the membrane, then closure, in this case we can't put dental implant immediately, we have to wait 6 months, bone will be good, then we drill by the conventional way.


check the slides to see the pictures.

There are many types of synthetic bone graft.


What is the golden bone graft material ?

Endogenous bone, it's the best material to use.

So while working in dental implants, whenever you have bone keep it, whenever you have to use it, use it.

Why is it the best ?


Because it's osteoinductive, osteoconductive, and osteogenic. 

Osteoinductive: it induces formation of bone, it attracts mesenchymal cells, it attracts bone cells to form bone. 

Osteoconductive: it provides a frame for the new bone to form ( the network) 

Osteogenic: it has natural cells inside ( osteoblasts and osteoclasts)
Synthetic materials are only osteoconductive, they act as a frame, they're not osteoinductive nor osteogenic, the only material that has these 3 features is natural bone, it's always the best, but there's some limitations like we can't always get natural bone, ( ceramic and hydroxyapatite ) are good alternative, many types as we mentioned before that they need to be use carefully according to the site of the procedure.

-Synthetic alloplasts usually ceramics mainly tricalium phosphate and hydroxyapetite, both are highly biocompatible and bond to bone.

tricalium phosphate: more soluble, partially resorbable ( rate equivalent to bone growth)

hydroxyapetite: good compressive but poor tensile strength ( similar to bone )

some materials are only used with a guaranteed result ( success rate 80% ) while we need to be careful, if we use it on buccal wall, Dr prefers mixing the Endogenous bone with synthetic  materials, it depends on the case.

Which donor sites do we take bone graft from ?

1) Intra oral sites: 

Chin, good bone, but we must take care of mental nerve and preserve the midline, we transfer the bilateral blocks that we took to the desired area, then we use small pins for fixation.
Ramus, some prefer ramus because chin could be swelled and parenthesized.

The problem with the ramus is the inferior alveolar nerve, that's why we go to the upper part, and we could use a saw with a stopper so we don't reach the IAN.

basically we could take from any place, for example anterior nasal spine, tuberosity, coronoid process, palate, anterior wall of the sinus, exostosis, torus mandibularis.

any area of bone can be barrowed.

2) extra oral site:

iliac crest, very rich in cancellous and cortical bone.
Tibia, popular among dentists.
cranium, ( outer cranium) good quality of bone.
ribs and clavicles.
many areas could be good for bone grafting but when it comes to implants people prefer intra oral sites.    


Tissue engineering is very popular as we mentioned before, ex: platelets derived growth factor method, they participate platelets in the blood, the Dr actually didn't talk about it in details, there's no time. 

He showed us a picture of a large block from maxilla.

let's continue with bone grafting, it can be used in different ways, ex: Onlay bone graft, we use it when we have a residual defect in both vertical dimension and ant. Post. Dimension, if we have a defect in vertical dimension, we'll think of onlay, but the problem here is onlay bone graft could be resorbed.

We could use mesh (titanium mesh) to put bone underneath it, the problem here is exposure, if that happens we have to remove the mesh, still can be used.

Again we put Direct blocks on the buccal wall to increase the ridge width, don't forget using pins for fixation.
We try to avoid bone grafting procedure if possible, example cases where we're between mental foramens, we can put a very deep implant and do alveoplasty without bone grafting, while in post. Area if the ridge was resorbed and the width was narrow we could go for wide and short (6-8 mm) implants, we use multiple short implants instead of doing only onlay bone graft, avoiding failure and resorption of it.
lingually positioned implants

For example, in the mandible IAV is close so we can put our implant lingually away from the inferior canal.

How do we do that?
first We must determine where the canal is and how the angulation of my implant will be by cone beam and computer guide ...
By this we'll guarantee putting our implant lingually avoiding the IA canal.

And don't forget about bone chips that we use over implants, we use them with wide implants.

Let's talk now about complications of implants:
1.Sinus perforation
2.Perforation of the inferior alveolar canal, that's why my implant should be shorter by 1-2 mm, or I should change the implant angulation
3.implant failure
Can be early, can be late, many causes but the most important cause is technical problems (operator himself) that's why we kept talking about how to achieve predictable results.
Ridge preservation or socket preservation, very popular topic especially when it comes to the anterior area (aesthetic zone) 
What do we do in our clinins after extraction?
Nothing..
We all know that resorption rate is high labially and lingually during the first sex months, mainly labially, so the ridge width will be narrow and if we decide to put an implant and maintain bone width, we have to put a bone graft in the socket, we could as well use a membrane avoiding exposure of the buccal wall this can minimize the resorption rate up to 50%.
Zygomatic implant is one type of dental implants that we insert in zygoma , they're up to 30 mm while the regular implant is 12 mm.

We enter from alveolus, then sinus passing by the lateral wall under the membrane, finally to zygoma, so our primary stability here depends on zygoma, we go for such a procedure when there's a sever resorption in the ridge , we can't really put an implant or even do sinus lifting so we depend on a long strong zygomatic implants.
The Dr told us a story about a pt. Came to him after he got bombed on his face, maxilla was totally destroyed , there was no option but zygoma, however when we put the implant we have to be very careful not to perforate the sinus membrane that's why it must be used with a guide on computer, to insert it safely away from sinus.
  All on 4 dental implants ( all teeth on four implant ) 
[image: image1.jpg]



we put implants to carry all the load of maxilla, we put implants on a straight pattern anteriorly, and angulated pattern posteriorly  (upper and lower) angulated post. on the lower to be away from IA canal if there is a severe resorption .

Finally, we have to know there's nothing definitive in the thing we do, many researches and conferences about those subjects, it's all about good planning.


Farah Habashneh
don't hesitate to ask
sorry for any mistake    
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