Geriatric prosthodontics
"Special considerations for the elderly"
When do we start to consider that a person is reaching the geriatric period?
A general consensus has been reached to consider the age of retirement as being the starting period for the geriatric period, which is 60 years for females and 65-70 for males
This is probably true so far as the chronological definition, but we can still see people who are a lot younger than 60, yet they give all the manifestations "clinical and subclinical" of old age; because of addictions like "alcohol,tobacco,drugs…etc" and they start giving signs and symptoms of old age 
On the other hand there are people who are above the age of retirement but they are very healthy and look after themselves and don’t have any sign or symptom of old age  
This is the basis for the argument on when the ageing period start manifesting clinically in patients
Define the process of ageing:
It is a normal process, at which the normal development of the body "cells, tissues and organs" start to decline and terminate at a certain period of time, this decline starts as early as the age of 30, at which the cell division, mitosis, repair and healing start to decline and by the time the person reaches 70 there will be a complete termination of the entire development of the body and this when we consider the geriatric period starts, and all of this is genetically determined 
The clinical presentation for geriatrics in general:
*oral and perioral changes due to ageing:
1- Facial skin and perioral muscles 
2- Oral mucosa and the tissue bed of the denture
3- TMJ articulation controlled by the neuromuscular system
In details:
1- Facial skin and perioral muscles:
*The typical appearance of elderly patients requiring dental treatment:
1-total disappearance of the lips:
-The orifice of the mouth is relapsing inwards; these are not because the skin is deepened but also due to the lack of support of the muscles around the mouth
2-Deep grooves in the skin
-Providing support to the muscles by prosthodontics may improve the situation "may straighten out the orifice of the mouth", but we cannot flatten the deep grooves in the skin "the skin is beyond prosthodontics" this is more into plastic surgery, skin grafting and face lifting
When starting treatment, check how you can improve the appearance by providing support to the lower face or the middle face downwards…
If you provide some flattening to the muscles, straighten out the orifice of the mouth and reduce the amount of deep creases around the mouth, still we cannot flatten the skin itself
3-reduced vertical dimension: the height of the lower face gets reduced as the patient loses the support and the distance between the chin and the base of the nose gets smaller  
4- There will be a collapse to the tissues and deepening of the lines of the face and skin
In the normal situation, the presence of teeth and the supporting alveolar bone provide support to the lips, face and the entire facial muscles
In young patients, the width of the vermilion border of the lower lip is decided by the incisal edges of the upper teeth "the incisal edges of the upper teeth provides support to the lower lip when the lips are relaxed"
What happens in old age, the upper teeth being extracted and the bone resorped, the entire support of the orifice of the mouth will be lost and sagging of the muscles will happen "they lose tonicity" because of ageing, and the lower teeth start showing while compared to younger patients the patient only shows the upper teeth, while in old age as the mouth orifice sags down because of the flaccidity of the muscles increases and the tension reduces, so the whole orifice of the mouth drops down exposing the lower teeth
-the dr. showed pictures intended to compare the amount of bone resorption after extraction of teeth, this is a normal physiological process of sequential bone resorption following the extraction of teeth, imagine how much support to the face is lost by this process
-clinically you can see the distance between the nose and the chin is reduced with flattening, deepening and creases on the upper lip because they lost their support….
The idea of providing support to patients back again by providing dentures to them. By this  you can treat those muscles that are flaccid, you can put them backward, forward or get them on one side, or reduce the height… you can manipulate the face the way you like, that's why if the patient is interested in having back the look they used to have before, we ask for pre extraction records and see how much incisal show when they smile, the face itself and the contour of the face, the muscles of the lips and how they looked before the loss of teeth, and try to mimic these features by providing the patient with dentures or any prosthetic appliances
2- Oral mucosa:
-We are interested in the mucoperiosteum which supports the dentures and absorbs the load falling on the denture when the patient functions "biting force…"also the functional loads transmitted directly to the underlying structures that are covered by the mucoperiosteum, mucosa and sub mucosa… the sub mucosa is the one that is most critical and most important and provides compliance and resiliency to the tissues
The mucosa absorbs the loads by dissipation of the energy  
Any changes in the mucosa itself and sub mucosal layer in particular will affect the support of the denture 
The ageing factors affects mainly the sub mucosal layer by reducing its thickness so instead of having a normal thickness of mucosa and sub mucosa it turns into a very thin inelastic skin-like layer which doesn’t have any resiliency compliance or elasticity at all, that’s why the patients keep having sore spots underneath their appliance " the mucosa doesn't have the cushioning power against the loads falling on the denture, instead  it turns into an object that transmits the load directly from the incisal edges or occlusal surfaces of teeth directly into the underlying bone "
-we have diminished elasticity not only compliance, and this will lead to atrophic changes in the tissues, reduced vascularity and blood supply, and susceptibility of tissues to irritations either mechanical, chemical or bacterial will be increased "chemical;  like: residual monomers" 
- When there is no vascularity and no protection, the tissue itself will be more prone to these irritations 
When the vascularity decreases the healing will be delayed, because of the reduction in the blood supply to the tissues 
-the dr. showed a picture for a "typical look of an elderly patient"; there is no bone at all, all what you see is mucosa, very thin bone...
How do we deal with those problems?
First of all, we talked about the resiliency of the mucosa; this means we have to think how to provide the patient with something artificial replacing the loss of resiliency in the tissues,  this can be provided by tissue conditioning layer below the denture relieving the loss of resiliency that happened due to the atrophic changes in the sub mucosal layer   
- Tissue conditioners and the soft liners we may use them on a temporary basis "transient", also we can use them as a permanent soft liner with elderly patients,  regular attendees and patients that have tissue supported appliances like obturators; usually used to replace parts of tissues that have been lost due to removal of tumors or trauma…  
The implication for the loss of resiliency is the provision of tissue conditioner layer   
-About elasticity, if the elasticity of tissues is lost it means that if you use an impression material and you stretched the tissues back…what will happen?
The first impression we take with a stock tray using either an Impression compound or any other material, the impression will stretch the tissues beyond their limits, and if these tissues are inelastic, when you take the impression out, it will not recoil back as easy as when the patient is young, 
In elderly patients the mucosal layer and the soft tissue that provides support to the prostheses is inelastic, when it is stretched it stays there and remains overextended.
What does that mean?
-this means that you don’t want to take an impression using a high viscosity compound as we usually do, instead you have to use a low viscosity high flow material like alginate or impression plaster, 
plaster of Paris is specially made for making impressions, quick setting with some flavors and very fine particles, doesn’t give the patient a coarse feeling, texture is accepted by the tissues, mixed with water, very high flow material, and very accurate 
-Bring an edentulous tray, spray it with tray adhesive, then apply alginate impression instead of compound as a primary impression, because tissues in those patients are inelastic and they do not recoil back if you stretched them beyond their tolerance
-eventually they will recoil back, but at the time when you are making the impression, you are not recording the tissues as they are without loading, so the model itself will be overextended and then the special tray also is going to be overextended and when you do border molding with green stick you will end up having the whole prostheses overextended beyond the tissue tolerance and maybe beyond the pain threshold of the patient 
3- TMJ articulation:
We face difficulty in controlling the jaw movement
The articulation of the jaw, the neuromuscular control becomes very hard to handle in elderly patients
-If you try to correct the vertical dimension you give your patient an increased vertical dimension with a free way space of 2-4mm,but this doesn’t apply to the elderly and doesn’t apply to a patient who has been using his denture with 18 or 20 mm free way space, getting this space back to 2-4 mm those patients cannot tolerate this kind of sudden drastic changes in the dimensions inside the mouth, this change from 18 mm to 2-4mm means that you are taking from his freedom to eat. Although the denture may look nice and provide the patient with a better smile and look, but the patient will not be able to have any meal with his denture on, because you reduced his freedom to put the bulbous of food inside his mouth and comminute food like he used to in his old denture…the learning process to accept these drastic modifications inside the patient's mouth is very delayed 
How do we handle this?
-First of all, the drastic changes in the intraoral dimensions must be avoided, we cannot increase suddenly the vertical dimension in one visit, and we have to do it gradually
-The second thing that happens is the decrease in the muscle?? …the patient loses the control on how to occlude his teeth -in the cusp- fossa relationship- into one precise maximum intercuspation, they cannot have the control on how the mandible moves to engage the fossa in the opposing jaw
So this kind of precision or accuracy in the jaw movement is lost because of old age effects 

In a case like this, when no precise control to the jaw movements, we can't really treat those patients like we treat others, you have to keep rehearsing the movements and teach the patient in more than one session

The other thing, when you got to the retruded position and made sure that the patient is giving you a reproducible position, we have to fix them together, we can't use wax or zinc oxide eugenol or impression paste between the 2 rims and wait until the zinc oxide sets and hardens and then take them out in one piece, we have to use something that is instantaneous, for example, I can use pins the one that I use in the stapler and just fix them between the upper and lower rims and take them as one piece 

-this might not be possible as some patients are difficult, as they cannot give you the rehearsed position or the repeated position of the mandible to the maxilla, so instead of getting the patient to occlude and you are not sure of the correct position and take it and mount it, we use a technique called the functionally generated approach of articulation ; which means that instead of giving the patient the pinpoint centric that is the maximum intercuspation, we give the patient what we call a long centric, an area of release, not a pinpoint cusp fossa but an area..
How do we do that?
-First of all, we do not use wax for the rims, we build them with impression compound
-When we decide the vertical dimension of occlusion that we want, we reduce the occluding surface of the compound 2mm from the lower and 2mm from the upper that equals 4mm occluding surfaces, we reduce them from the compound and we replace them by a mixture of plaster and pumice,
We mix the plaster and pumice together then we provide the occluding surfaces of the compound with this mixture  
-then ask the patient to put the 2 rims and keep retruding , do the jaw movements and grind, what they are doing actually is providing us with the articulating inclines "curve of spee, curve of monson" they start carving the contacting  surfaces of the rims according to the anatomy of the joints, the way the joint moves inside the fossa, and they do carve the contacting surfaces of the rims together, 
at the end of the session you get the rims from the patient and mount them on the articulator, by this we are not providing the patient with only one cusp to fossa relationship, but we are providing the patient with an area of articulation, and in a case like this instead of setting the cusped teeth we use a mono plane teeth without any cusps, and get them to articulate together in the same way they carved their plane of articulation this is what we call the functionally generated approach of articulation

-Generally speaking, if the patient is difficult to get the dimension for, because of the atrophic changes in the mucosa, or if the patient has difficulty in getting a proper vertical dimension of occlusion because of age, or the patient is not habituated to have small free way space and they are used to a high free way space…dealing with these patients the same way we deal with young patients will be too drastic for them to handle, they cannot tolerate such big changes 
How to deal with that?
We follow the incremental modification and habituation, this is the procedure that we usually do, step by step, one single step at a time and give the patient enough time to get used to…

-For example, if we want to increase the vertical dimension, we don’t do it in one go, we cannot compromise the 10mm free way space by giving him 6mm for example  we are still increasing 4mm, those patients cannot tolerate this; we increase it by 1mm and give the patient enough time.

- Major changes are necessary but they have to be done incrementally and give the patient the chance to adapt to them and to accept those changes by time

-the dr. talked about a patient of his, when she first came to the clinic, she wore a denture with very reduced vertical dimension, which means that for the mandible to reach the maxilla, the mandible has to travel a very long distance to get into occlusion with the maxilla and this distance that the mandible travels, the condyles will not be stationary in the fossa any more, it moves first in the first 20 mm up and down in the centric position, then beyond the 20mm the condyle will translate down, this translation along the articular fossa of the joints inclining downwards and forwards
This translation brings the entire mandible forward and gives you some kind of pseudo class lll relation 
-if you come across an old patient who has a denture for a very long time, when you ask him to wear the denture and close, he will give you a negative over jet, this translation of the mandible forward is habitual, this is not a skeletal class lll, 
they used to have a correct vertical dimension, normal skeletal class l and normal incisal guidance and over jet, but when they lost their teeth with reduced vertical dimension due to teeth wear and wore dentures for a very long time, their mandible started habitually protruding, because of this long travel distance and also because they flattened their molars first; when they use their dentures for years what happens to the occluding surfaces of the posterior teeth they get flat and reduce and the only cutting surfaces they use is the incisors only, so they start using the incisors for incision and mastication, it means that the mandible is driven by the muscles of mastication forward in order for the patient to use the sharp edges of the incisors to cut food and this what happens along the years" resulting in a patient with false class lll, and a reduced vertical dimension"
How do we correct this?
The correction requires very drastic changes and modifications for the dimensions of the denture, the new denture has to be made correctly in a better dimensions, we cannot simply copy the denture and give it to the patient, this is a mistake that most clinicians do, they think that the patient can never accept any denture except the one they are using for a very long time because they are adapted to it, so instead of making a new denture and the patient would not use, they copy the old ones, coping the denture means copying the mistakes that are there 
So the first thing that you need to do before you copy or think of coping is to modify or upgrade the errors and mistakes that are there
What we have to do?
We are interested in increasing the vertical dimension, reducing the mandible back to the normal retruded contact position and maybe to correct the flanges of the denture, 
remember the extension of the flanges is the first thing that needs to be corrected, these patients have been wearing the dentures for a long time which means we have bone resorption and lack of support by the alveolar bone makes the denture looks as if it is overextended, the flanges will dig into the vestibular tissues, so the sulcular tissues can be bruised, lacerated or inflamed  

The first thing we do and the patient might do is to grind a way the overextention, and by the time they come to you and deal with them, you have to correct the extension of the flanges up to normal according to the support you are providing

So we have 3 tasks:
First of all, you have to increase the vertical dimension and in the same visit we may extend the flanges 
Second thing, train the mandible how to go back to the retruded contact position 
But all of these drastic changes have to be made incrementally, it takes 6-8 months for the treatment to finish 

-the dr. talked about a case he did:
First of all, he had to build the flanges, buccul, the tuberosity, the buccul shelf and most importantly, we increase the height by providing the patient with an occlusal pivot; which is a flat surface, very short, very small it covers the lower molar and occludes with one point only with the opposing
We increase in this case 1mm only in the first visit, we increase the vertical dimension by pivoting the first molar on the lower, do the selective grinding, make sure when the patient leaves the clinic has only one contact with the opposing in the left and right-only one contact- why do we do that? Because we need to train and to deprogram the muscles of mastication how to control the mandible 
So these patients after providing them with the occlusal pivot with one point contact on each side, when they go home and tend to have their meal they won't feel comfortable by having only one contact, they cannot comminute food; because there is space everywhere, so unconsciously they start searching for a better contact 
They are already in the protruded position, the border position, or the ligamentous position of the mandible they cannot go forward, so the only direction they start searching for a better contact is to drive the mandible backward, leave them on this situation for 2 weeks depending on the age and the severity 
In this case, we had to wait one month for every 1mm increase in order for the patient to accept this 1mm increase  
In the next visit, we find them driving the mandible backward establishing contact somewhere else
In the next visit, we continue building the borders, the labial flange, post dam, retromyelohyoid and we raise the pivot by another 1mm, so we are building the vertical dimension and building the flanges itself, but leaving the patient again with one contact only 
What we are doing, we are inducing discomfort to the patient, for them to go and find another position which is more comfortable to them, and we know that the only direction for them to go to is the back, so they establish programmed muscles to drag the mandible slightly back 
And keep doing this process every time until we reach a point in the third or fourth visit, we build all the borders back again and the denture becomes more retentive and stable, and we have increased the vertical dimension depending on how much the patient is habituated to these changes 
And make sure that the patient is happy, and check whither the condyle is in the correct position in the fossa by building up the vertical dimension 
In the last visit, we may provide the patient with better contacting surfaces by building up the entire occlusal surfaces with tooth colored acrylic
-Now we can provide the patient with a new denture, because the patient has accepted all these drastic changes that we induced incrementally 
-incremental modifications and habituation will modify these steps

-bottom line:
We build up the denture, where the mandible has to be driven back to the retruded contact position, going from the ligamentous border position forward, now to the retruded contact position and the condyle is in the superior anterior position in the glenoid fossa, and at an established vertical dimension of occlusion                                            
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