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The anatomy of maxillary denture, we will talk about the anatomy of the edentulous patients.

For academic purposes we divide the denture to 3 surfaces:1) fitting surface (contact with the supporting tissues of the oral cavity which support the denture), 2) occlusal surface (make contact with the opposing occlusal surfaces of the opposing dentition).

 3) polish surface (all the other surfaces that make contact with cheeks, lips and tongue and this surfaces don’t give support to the denture). Each surface must be in harmony with the surface that will be in contact with. Harmony means even contact, no excessive contact.
The contact force is distributed on the widest area possible; this is the harmony we are talking about.
We have 3 terms: support, stability and retention.

Support is the resistance to the vertical force (from mastication or bite) acting on the prosthesis and this force is perpendicular to the denture foundation.
The vertical point of mastication should be dissipated eventually to the bone of the cranium through the oral mucosa in this situation because we don’t have teeth that will dissipate the force in the periodontal ligament or implant that will dissipate the force directly into the bone.

Stability is resistance to horizontal component of forces acting on the denture.

Our denture should have three dimensional configurations.

How the denture holds in its place?
Via retention, we have different mechanism like adhesion (attraction between molecules of two different materials) and cohesion (attraction between atoms or molecules of the same material).
Saliva itself has a cohesive characteristic and it has some viscosity (we can’t separate its molecules easily, we need to use some force, this is the cohesion we have in the complete dentures.
Adhesion is the attraction between the denture base material and the saliva.
Because we have saliva between the denture base and oral mucosa we end up with kind of adhesion and cohesion that prevent the denture from falling, this is one factor, the other factor is what we call it peripheral seal at the borders of the denture, its like the suction disc that placed on the car glass when you try to remove if you face a negative pressure so you pull it and you here sound. One of the two surfaces should be resilient to prohibit any space between the two surfaces but this resiliency doesn’t present in denture because its made from acrylic materials so resiliency presented in oral mucosa, the peripheral seal which present at the border of the gingival is going to give us retentive power that will keep the denture in place.

In upper denture the peripheral seal and retention are more than the lower dentures why? In lower denture there is a tongue which is usually moving and in turn it will move the denture and may break the peripheral seal so the denture will be removed from its place, mobility of the tissue surrounding the lower denture is more than the upper one, this is one factor.
The second factor is the denture foundation for the upper denture is 24cm2 but for the lower denture is about 14cm2, surface area for support, stability and retention of the upper is more than the lower, when we have large surface area, the adhesive and cohesive forces will be large.
Forces of adhesion and cohesion will be more in horizontally orientated surface and it will resist perpendicular movement, like two glass plates when we put two drops of water between them, we can’t separate them easily but they slide in each other. But  for peripheral seal it is more in vertically orientated surface
The denture is going to move during function because the foundation is resilient and the oral mucosa is compressible, this movement tends to break the seal which is the intimate contact at the periphery of the denture base and the tissue might break so air will enter there and the negative pressure will be lost.
Any movement in horizontally orientated area will make a space, but in vertically orientated area this movement will not make this proportional amount of space so the denture will move up and down but it will not be removed from its place (the doctor clarified this point when he jumped near the wall with no space between the wall and his shoulder so while his movement, the space between him and the floor will not be affected and the intimate contact with the wall will give the peripheral seal.
To have maximum adhesive and cohesive force we should have intimate contact between the denture base and the tissue, the same for peripheral seal we should have intimate contact between the borders of the denture and the border tissue.

Unfortunately, the border tissue is mobile during function but palate is not, palatal mucosa is firmly attached to the underlying bone, it is firmly attached because of its histology (keratinized epithelium(lamina propria( submucosa( periosteum( underlying bone. Between submucosa and periosteum there is a dense collagen fiber and because of this the mucosa is well attached to the bone.
Some places have specialized lining mucosa which doesn’t have collagen fibers in its submucosa, instead it has elastic fibers that connect submucosa to the periosteum and these elastic fibers allow movement, its like dorsum of the tongue, inside surface of lips and cheeks and some have masticatory mucosa like hard palate and gingival.
Movement of the tongue, cheeks and lips should be taken into consideration when we record our impression, if we don’t consider this movement, the denture will dislodge from its place or we will have trauma to the tissue or ulcers or cheek pain. So as dentists we should take the anatomy of the tissues and their movement into consideration while working.
The anatomy of edentulous patients

When we look to the maxilla of edentulous patient we find: 1) palatine plate of maxilla. 2) Horizontal plate of palatine bone posteriorly.

Now you have to look at the slides which show the surface anatomy of the maxilla.

1) The labial frenum, it is a band of mucosa that connect the upper lip to the residual ridge, there is no muscles here but it moves with the lip, when we pull the upper lip down, the frenum elongates to the same direction but it doesn’t move to the right and the left, it moves only vertically downward so when we take primary or secondary impression we hold the lip and pull it upward (to ensure that nothing is sticked to the tray), outward and downward. Don’t move the lip to the right and left unless you will have space more than needed. When we pull the lip downward, the labial frenum will make a notch on the impression material that will be a labial notch in the denture.
2) Labial vestibule, it is between the lip and residual ridge anteriorly, this area is related to the orbicularis oris (main muscle of the lip and orientated horizontally).
3) Buccal frenum, below it there is a levator anguli oris so it will affect its configuration (its origin from the bone under the buccal frenum and inserted to the angle of the mouth so during contraction this muscle will affect the depth of the sulcus in this area, this area is relatively active in relation to the labial vestibule. Anteriorly, Buccal frenum is related to orbicularis oris (pull it forward) and posteriorly is Buccinator (pull it backward) so during function it moves forward and backward, this is why during impression making procedure we hold the patient’s cheek we pull it anteriorly and posteriorly as well as upward, outward and downward. Because of this the buccal notch that will be in the denture will be wider than the labial notch.
4) Buccal vestibule, it is posteriorly, it is related to the buccinator muscle and it is horizontally orientated muscle, it doesn’t affect the depth of the vestibule in this area. However against the first molar area which is the root of the zygoma, when there is a severe resorption of the alveolar ridge we will find that the overlined mucosa of the root of the zygoma  becomes thinner and narrow resiliency, so the denture while its movement, it will stick there. Buccal vestibule extends distally to the humular notch, also it is affected by a structure that is not related to the maxilla which is the coronoid process of mandible. When the coronoid process is moving forward it will limit the width of the buccal vestibule area. Buccal vestibule is deeper than labial vestibule but the width is affected by coronoid process (coronoid bulge) and this should be taken into consideration, another thing that affects the width of the vestibule distally is the masseter muscle, so while taking the impression to the upper arch we hold the mandible of the patient and ask him to close his mouth to activate the contraction of  masseter muscle and the width of the buccal vestibule be accurate .
5) Residual alveolar ridge.
6) Maxillary tuberosity, distal extension of the residual ridge, you can feel the tuberosity distal to your last molar

7) Humular notch, it is behind the maxillary tuberosity,this notch is related to the humular of the medial ptyregoid plate, humulor notch pass in it a structure called ptyregomandibular raphe (it extends from the tuberosity to the lower arch so it affects the upper denture as well as the lower denture, it is a tendon that gives the origin of the buccinator muscle anteriorly, and posteriorly superior constrictor muscle of pharynx, usually it is activated or stretched when the person opens his mouth widely, so during impression making procedure we ask the patient to open his mouth widely so the ptyregomandibular raphe carves its way in the impression material.

8) Posterior palatal seal area, there are two points here called fovea palatina (coincidence of ducts of mucus gland, this gland are in the soft palate, the dental expression here is usually not clear and we use them as a land mark to search for vibrating line (it demarcates the border between the mobile and immobile part (attached to the hard palate) of the soft palate) the movement starts at the vibrating line so we ask the patient to say “ah” the uvula will move and the soft palate will vibrate, we draw a line in the patient’s mouth by using (copia pencil)= (indelible pencil) it is like a pencil but it works only when it becomes wet. Normal pencil and pen don’t work in the patient’s mouth. What we do is drawing a point in the patient’s mouth and watching it if it will move while the patient is saying “ah” , we keep watching the points we draw until no movement appears, Another way to see the movement of the soft palate, close the patient’s nose with your hand and ask him to keep his mouth opened and blow from his nose and because his nose is closed the pressure will increase inside his nose and as a consequence the soft palate will move, this is called valsalva’s  maneuver. 
Vibrating line is usually close to the fovea palatina and most of the time it is anterior to fovea palitina.
The texture of the area which is anterior to the vibrating line is compressible. Posterior palatal seal area extends from the midline to the humular notch. The humular notch is a little pit compressible, so we can rely on it.
In the denture we try to make the posterior palatal seal area (زي المطب) why? To enter more into the tissue, if the tissue is not compressible and the protruded part of denture doesn’t enter the tissue, trauma will happen or the denture will be removed from its place.
Why we care about denture entering into the tissue? It will get more efficient seal posteriorly, denture will stay in contact with the tissue.
When the denture move during function, we said that the first area to break is the horizontally orientated area, and the posterior palatal seal area is horizontally orientated so any movement will end with space so denture will fall but the other areas of the denture base will enter the tissue and make contact with the vertically orientated area. So especially in this area (posterior palatal seal) we need to do this protrusion of the denture into the tissue so that even if the denture moves during function the resilient of the tissue will keep the contact with the denture base and the seal posteriorly is not going to be broken.
So I want to keep the contact posteriorly by protruding the denture into compressible area so that I have to check where the compressibility is. We said the projection will extends until the humular notch, if we make extreme projection it may irritate the ptyregomandibular raphe  and the tissue inside, and if we make extra distal extension to the denture, it may impinge on the humular of medial ptyregoid plate. Usually the distal extension may go a little pit posterior to the vibrating line even the soft palate moves there but this movement will be small and it doesn’t lead to that much problem. So the extension doesn’t have to be to the vibrating line a little pit posterior to it in the most of the cases but sometimes it is exactly on the vibrating line because of the keep junction? and we find that the movement of (anterior part)?* of the soft palate is too big to be covered by the denture base.
*I will ensure from the doctor about this point because I think it is the posterior part not the anterior one.

9) Median palatine raphe, covered by a thin layer of mucus membrane, the submucosa is very thin in this area and because of this, there is lack of resilience in this area so during function when the patient eats in the left side it will be like the fulcrum of the seso from one side the denture will go down and from one side it will go up and this may lead to lack of retention or trauma to the mucosa in this area, this is why non resilient area of the oral mucosa could be relieved that means there is a space within the denture overlying this area. When the denture is in its place at rest, there is a minor space. When the denture move it will set and there will be a contact. If there is contact already at rest, movement of the denture will need too much force on worked area that may lead to dislodgement of the denture to the other area or trauma of the oral mucosa to that area, this why we have to create some space between the denture and non resilient area while compressible area which we need for the seal we make displacement to the tissue in this area even when the denture is at rest, when it moves vertically this contact will still be there, the non resilient area which have space at  rest when it moves vertically it will stick to its opposed  area otherwise the denture will move freely like seso.    
10) Incisive papilla, lingual to your central incisor, behind the central incisor there is (لحمية بارزة) its overly the nasopalatine foramen which exist through it the nasopalatine vessels and nerve. After extraction of teeth and basal resorption of alveolar bone the incisive foramen and the overlying incisive papilla will move labialy  ,in edentulous patient this point will appear in the labial aspect of the ridge, this an advantage actually,1) it should not be compressed because of the vital structures which are passing through it, we don’t want to affect them,2) it keeps its position stable after extraction of teeth and later resorption, so it gives us a clue where was the position of teeth in the natural dentition and we will use it later.
11) Rugae area, area which covers the maxilla, the mucosa covering it is thin but you find it is a little pit compressible.                                                                                    The places which will give support for the complete denture are the residual ridge covered by resistant epithelium (keratinized) and the palate, they will give support to the vertical force of mastication. In your text book they said the palate is the primary step sealing area and the residual ridge is the secondary one even that its mucosa is good for vertically orientated area, there is a problem that after teeth extraction, alveolar bone has high rate of resorbtion that will resorb quickly and this resorbtion doesn’t stop for the whole life, this high resorbtion happen where the bone is cancellous (the density of bone is less) and alveolar bone compounds from this kind of bone so after a while we will find that the support to the same denture has decreased and the palate will keep the same degree of support because of the dense bone  and it is part of the basal part and this doesn’t resorb. Note: basal bone is related to the cranium and alveolar bone is related to the teeth. The basal bone is denser and more resistant to resorbtion.

Impression surface to the upper arch:

*Labial frenum will be labial notch.

*Labial flange that will engage the labial vestibule.

*Buccal frenum will be buccal notch.

*Buccal flange that will engage the buccal vestibule.  
*Coronoid process pad, it limits the width of the buccal vestibule distally.
*Alveolar groove that will give space for the alveolar ridge, tuberosity area.

*Humular notch.

Posrerior palatal seal area in denture (قلنا انو آخره لازم يكون فيه مطب زي حفة, بس كيف بدنا نسويه؟)
The final model (cast) which we will make on it the denture base, we carve in it, the depth of carving depends on the compressibility of the patient’s tissue at that area, if the compressibility of the tissue is high, we carve 1.0 – 1.5mm and if the compressibility is low especially in the midline we carve 0.5mm.

*Fovea palatina.

 *Median palatine groove, groove for median palatine raphe.
Sometimes there is an enlargement of the maxillary tuberosity, this enlargement may cause a problem when we want to make a complete denture, no space for teeth, and we need a space for the upper and the lower denture for artificial teeth. Now if we ask the patient to open his mouth widely we will have more space but you will not find this patient who will agree to put the denture in this way.
Why the tuberosity enlarge? A lot of times, the patients extract the lower posterior teeth and the upper posterior teeth stay, now when the upper posterior teeth don’t have opposing teeth they will over erupt and the bone will come with them, so we find the tuberosity big in size.
Median palatine torus of the upper arch, it is another anomaly for the upper arch and the incidence is about 20% of people. It is a bone covered with a thin layer of mucus membrane and it is not compressible, so any denture we want to make,   first this torus should be relieved, it is better to be removed surgically because if it still exist the forces of adhesion and cohesion will not be efficient and the movement of the tongue will be affected. We said in preparatory phase there is a preprosthotic surgical procedure (عمليات جراحية ما قبل التركيب).

There are three kinds of impression materials used:

1) Impression compound which we used.
2) Alginate which is mostly used but not in our university.
3) Silicon putty, it is silicon but in different consistency, there are light putty, medium putty, heavy putty and putty(زي العجينة)  , all of them are highly viscous so when we want to take the impression we have to make border ......?? movement which means the movements of that affect the borders of the denture and we talked about them, how we hold the lip: upward, outward and downward, and the cheek: anteriorly and posteriorly and ask the patient to open his mouth to the maximum and move his mandible to the right and left to move his coronoid process and we also activate the ptyregomandibular raphe. These are the border movements. Even though we do them because the material is viscous and the mucosa covering the peripheral area is relatively friable( can be displaced easily, so the impression in this area is over extended that means the material pushed the tissue and entered more than we need, and because of this we don’t know the demarcation between the mobile and immobile part of the vestibular area, this demarcation is very important to us to know because it is not allowed to the denture to enter the mobile area, it should cover the areas that are relatively immobile.
After we take the impression and the patient is still with us, we open his mouth and move the lip to know the demarcation, so we take the sizes or the measurements of mobile and immobile area and put them on the impression by using the indelible pencil (copia), fortunately, when we make the model this line of copia will appears in it, so we do this as a land mark to make the special tray.
Next time we will talk about mandible.
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