1

Prosthodontics
Lec #3 

Date 4/10/2011

Objectives of this lecture:

1. Anatomy of the mandibular denture-bearing area. 
2. primary impression making.
*We know that there are two types of mucosa covering the denture bearing area:

1) masticatory mucosa keratinized ,well attached epithelium to the underlying bone.  

2)lining mucosa which is covered with a thin layer of  non keratinized epithelium and the underlying submucosa formed of loosely arranged connective tissue fibers mixed with elastic fibers .the mucosa  is not firmly attached to the underlying bone by its submucosa (not so much fibers attach  submucosa to the bone)so these parts are distensible(can be stretched and going to move free). 
NOTE: in the mandible the gum (gingiva) is covered with masticatory mucosa all other areas are covered with lining mucosa (they are mobile)like floor of the mouth ,oral side of the lips and cheeks.

*with  sever resorption many times we lose the connection between mucosa and underlying bone so mobile tissues of labial side and lingual side of the residual ridge unite, this makes construction of the complete denture is so difficult because we don’t know where to put the denture to be stable.

*The Anatomy of mandibular denture bearing area :

Starting from midline we have these land marks you can see them on slides 

1.Labial frenum which is band of mucosa that connect the residual ridge to orbicularis oris muscle. It is more active than maxillary labial frenum.

2.Labial vestibule that situated on the lateral aspect of labial frenum and also more active than upper Labial vestibule because we have mentalis muscle (relatively active muscle). it is the narrowest vestibule in the oral cavity and even gets narrower when the patient opens his mouth widely .
*in case when the labial flange of the lower denture is thicker than needed ,this causes either dislodgement of the denture or traumatization  to the related tissues.
*The border  molding movement in this area is moving the lower lip downward in order to remove any thing stick to the tray then outward upward and inward (we should do these movements properly  because you may have a source of trouble if not).
3.Buccal frenum which is also a band of mucosa too. it is affected by orbicularis oris muscle anteriorly and buccinator muscle posteriorly the border molding movement also include forward and backward movement to create a space for the related muscle(orbicularis oris and buccinator muscles) during function in addition to downward ,outward ,upward and inward movement.
4. Buccal vestibule it is located posterior to buccal frenum, it is related to buccinator muscle. Fortunately, buccinator's muscle fibers in this area  oriented horizontally so they don’t have that much influence on the depth of the vestibule and will not exert that much force on the flange of the denture even we place buccal flange on the top of  buccinator muscle so will not dislodge it.
NOTE: The extension of the denture is limited by the movement of the soft tissues not by the anatomy of the underlying bone but we can use external oblique line as a land mark to search the denture extension in this area.
5. Buccal shelf area it is the area between the mandibular buccal frenum and the anterior edge of masseter muscle. It's located buccally and oriented horizontally. it is bounded medially by the crest of the residual ridge ,laterally by the external oblique line and distally by retromolar pad .it is one of the most important supporting area in lower complete denture (primary support area and stress bearing area) why ??

*Although Buccal shelf is covered by lining mucosa it consists of cortical bone that is more resistant to resorption that’s why its considered as  the most suitable primary support area for lower denture rather than residual ridge which covered by masticatory mucosa but composed of cancellous bone(more prone to resorption).

-Another fact that is the buccal shelf is oriented horizontally(at right angle )to the vertical occlusal forces so add more support to the lower denture.
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In this picture (A) is  alveolar residual ridge,(B)buccal shelf area,(C) mental foramen,(D) genial tubercles.
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 6.Retromolar pad area it is compressible area located distal to the third molar a good land mark to give us a clue about the distal extension of the lower denture .it is covered by lining mucosa with submucosa has( glandular tissue and fibers of buccinator muscle distally and superior constrictor muscle of the pharynx medially )both of them have tendinous insertion to ptyregomandibular raphe which is located posteriomedially to this area .also we have tendon fibers of temporalis muscle so any exceeded distal extension will cause a trouble because of interference with action of these muscles.

*Usually the denture will extend half to two thirds of retromolar pad area.

 *retromolar pad area also has a relation to occlusal plane level that we will use it in bite registration step(the first molar occlusal surface located at a level that  is half to two thirds of the height of this area )so this is a good clue to the position of the teeth in the future.

NOTE: incisive papilla also related to the position of teeth in the upper arch.

7. Lingual tubercle located medially to retromolar pad area.
8.Ptyregomandibular raphe that extends between hamular process of medial pterygoid plate (passing through hamular notch of the upper arch )and medial part of retromolar pad of lower arch .border molding movement to the raphe is opening the mouth widely this will stretch raphe and cause border molding to it.

9. Retromylohyoid fossa located posterior to mylohyoid muscle .lined with   retromylohyoid curtain .it is bounded posteriolaterally by superior constrictor muscle of pharynx, posteriomedially by balatoglossus muscle and lateral surface of the tongue ,inferiorly by submandibular gland .to make border molding to it we ask the patient to protrude his tongue little bit so that the tip of the tongue is against the lingual surface of premaxilla. 

The denture flange in this area posteriorly is curved laterally to the mandible ,anteriorly is curved medially because it is affected by the action of mylohyoid muscle.

10.Alveolingual sulcus it is a space between the residual ridge and the tongue extend from lingual frenum to retromylohyoid curtain .it is called sulcus because it is not that wide and sharper than vestibule.

11.submaxillary caruncles they are the openings of sublingual salivary gland  and they are not related to the denture because the denture will become anterior to it.
11.Lingual frenum is a highly mobile structure because it is attached to the tongue .it moves upward and laterally with the movement of the tongue .it limits the extension of the denture on the lingual side.
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*In secondary impression which is taken by polysulfide impression material we can see the corresponding features related to anatomical land marks like:

1)Labial notch corresponding to labial frenum.

2)Labial flange corresponding to labial vestibule.

3) Buccal notch corresponding to buccal frenum.

4) Buccal flange corresponding to buccal vestibule and will rest on buccal shelf area.

5)Alveolar groove for alveolar residual ridge .

6)Retromolar fossa for retromolar pad area.
7)Pterygomandibular notch for Pterygomandibular raphe.

8)Retromylohyoid eminence is going to fill Retromylohyoid fossa.

9)Lingual notch for lingual frenum.

10)Lingual flange for lingual vestibule.

11)premylohyoid eminence it is a small projection that will fill the premylohyoid fossa  this fossa results from the attachment of mylohyoid muscle.

*REMEMBER: mylohyoid muscle triangular in shape originates from mylohyoid line on the internal surface of the mandible inserted to body of hyoid bone and median fibrous raphe has a posterior free border that the submandibular gland wraping  around it .it forms the floor of the mouth. It is become more inferior  as we go from its free posterior border to the apex so the fibers at the apex(anteriorly)is  more horizontal while posterioly are more inclined about 45 degree.
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*Mental foramen and genial tubercles as  sever resorption take place they become  much closer to the denture also the overlying mucosa is going to become thinner this will cause traumatization to the tissues in this area which will lead to shocking pain of the lip and ulcer (this area is supplied by mental nerve ) so we need to relief it by creating an extra space on the fitting surface of the denture to avoid traumatization of this area while the denture is moving during function.(the relief problem is losing part of our support, retention ,adhesion and cohesion between the denture and the oral mucosa . We may breaks the seal especially when the relief is on the periphery of the denture as we lose the  suction disk effect "negative pressure" by providing a place where air can enter between the denture and oral mucosa so neutralize the negative pressure during function ).
**To summaries the anatomical land marks in the mandible can be grouped in to:

1.limiting structures :(labial ,buccal ,lingual) frenums and there related vestibules, retromolar pad and Pterygomandibular raphe.

2.supporting structures :buccal shelf area (primary)and residual alveolar ridge (secondary).

*Note :the denture bearing area of the mandible is14cm2 while maxilla is 24cm2 so the mandible is less resistant to vertical occlusal forces (less supported than maxilla). 

3.relief structures : mental foramen, genial tubercles, Torus mandibularis and mylohyoid ridge. 
*Pattern of resorption that happened after teeth extraction follow the direction of  root:
The upper posterior teeth there root apices is lingually inclined while the lower posterior teeth their root apices is buccally inclined so after extraction  the resorption will move in the direction of root  toward the basal bone.

in the posterior maxilla resorption is going to become more medially located "undergo shrinking "while the posterior mandible is moving buccally .

with resorption the anterior maxilla will move backward.
the anterior mandible will move lingually at first because root apices is lingually inclined then it will move labially because the basal bone of the chin is more labial to the alveolar ridge and the patient will turn to class three (the mandible is larger than the maxilla). 

The extension of lower denture 

*the extension of the lower denture anteriorly is affected by mylohyoid muscle indirectly because we have sublingual gland in between the denture and the muscle so as mylohyoid muscle contracts the sublingual gland moves upward and downward limiting the extension of the lower denture anteriorly.

*posteriorly the extension of the lower denture will not stop at mylohyoid ridge the denture will move on top of  mylohyoid ridge medially until the reflection of mucosa that lines the lower surface of the tongue this is the extension of our denture  this will make the flange longer in this area and medially oriented this is an advantage because if the denture extension stops at mylohyoid ridge which is sharp and covered with thin layer of oral mucosa it is easily traumatized (by extending the denture medially this area will be included inside the denture and relieved easily without breaking the seal) .

    *Mylohyoid muscle forms the floor of the mouth and it is the base for movement of the tongue so every time we swallow, this muscle will exerts pressure on the palate by the tongue (so it contracts each time when the tongue is going to move and with swallowing).

-As mylohyoid muscle contracts it will become higher in position (moves upward) that’s why in the lingual area the border molding movements will include movement of the tongue (push it against the palate , protrude it, move it also to the right and left) so the denture flange will be on top of mylohyoid muscle while it is contracted. At rest the mylohyoid muscle will move downward creating some space between the denture flange and the oral mucosa on that area allowing free movement of this muscle during function this space will not breaks the seal because we have the tongue going to become on the top of the flange in this area so close the seal from top of flange .
-Protruding the tongue will limit the extension of the denture lingually  so be sure that the patient don’t do this excessively because it is not a realistic kind of functional movement ,pushing tongue against palate will limit the depth of alveolingual sulcus .
-as we mentioned previously the flange (the lingual flange) is oriented medially and the tongue is on top of it this is very beneficial because this phenomena causes seating of the denture (enhance the stability of denture and make it more retentive during function).

Distal extension of the denture is related to Pterygomandibular raphe, buccinator and superior constrictor muscle of pharynx that are affected by  underlying muscles (medial pterygoid and masseter muscle)so if these muscles contract , they cause bulging of  buccinator and superior constrictor muscle of pharynx as a result limiting the extension of denture in this area .In order to activate medial pterygoid and masseter muscle we ask the patient  to close his mouth so that bulging of  buccinator and superior constrictor occur to provide the needed space for their  function.
NOTE: after taking the primary impression by a highly viscous material that can support them selves within the stock tray even far away from the tray about 5 mm (like alginate ,impression compound and silicon butty),
We mark the functional depth of the sulcus on the primary impression (the reflection of oral mucosa that will demarcate the mobile and immobile parts) by indelible marker in order to appear on the primary cast and help us in construction of special tray.

In the lab we mark the anatomical depth of the sulcus and then move about

 2 mm upward of this line to draw the functional depth .actually, it is not the functional depth of the sulcus because we don’t notice function on the model  it is a safety distance to make the special tray not over extended. Even though  we do this, when we try the special tray inside the patient mouth  we still have some areas with over extension that need to be adjusted before taking the secondary impression by reducing the contact between the oral tissue and the flange until we get out of contact by a minimum space that can be modified by border molding step using a moldable material like green stick to correct shortness of the tray(we cant correct long trays by impression making procedures because the cheeks is going to move by the amount allowed by the tray which already displaced outward.

Notes: We can have more accurate adjustment of the special tray by using periodontal prop to measure the depth of the sulcus in the patients mouth and drawing by indelible marker  a line to demarcate the depth as a result we decrease the safety distance to 1 mm  (we have more accurate information) and make the special tray 1mm shorter than this line.

***Torus mandibularis is a bony prominence usually found bilaterally and lingually near the first and second premolars midway between the soft tissue of the mouth and residual ridge . it is covered by thin layer of mucus membrane and easily traumatized so need relief (but this relief may breaks the seal )so it often needed to be surgically removed.
Making of the primary impression*
Before taking the primary impression the oral tissues should be healthy, in this impression we have a chance to correct any mistake in it but in secondary impression which is our final record to the fitting surfaces of the denture we haven’t this chance .so these rules applied on both(primary and secondary impression) strictly on secondary one.

*we shouldn't have any inflammation before taking impression to the denture bearing area. 
Usually previous denture is going to make the tissues unhealthy causing mechanical trauma from extra force exerted by it or biological lesions (due to presence of bacterial or fungal colonies on it ) .

 *How to ensure that all oral tissues are healthy in the mouth before impression taking :

1)optimize the present denture with tissue conditioners(soft relying material  that will close the space between the denture and oral tissues as a result improve the fitting plus causing a cushioning effect because it is soft)   and occlusal adjustment(ex: when the denture height over right side is more than the left this will cause trauma to tissues on right one  so we make occlusal adjustment to redistribute forces properly  on the right and left sides of the denture and decrease pressure on traumatized part.

2)encourage the patient to leave the denture out as much as possible to promote healing faster.
Unfortunately, most of the patients can't do this because they have social creatures they have to function among other people so using tissue conditioners is justified (promote healing even though the patient still wearing the denture).

3)instruct the patient in denture and oral hygiene and how to massage the denture bearing area(massage promote circulation as well as healing).

4)prescribe any necessary preprosthetic surgery like in Torus palatine and Torus mandibularis cases.

-Impression making procedures:

Usually Primary impression is made by viscous material in stock trays that are widely spaced so the tray will push cheeks ,lips and tongue away from the residual ridge causing distortion to the configuration of the sulcular tissue. The viscous material  we use also will distort the configuration too. So the primary impression gives us over extended and distorted tissues at the periphery .
*Most of the distortion will be at the periphery because the mucosa there is not well supported to the bone (lining mucosa) so it will be distorted and moved away .however in areas that the mucosa is well supported to the bone (mucosa covering the bone like in hard palate)these areas will be compressed.

We conclude that the mucosa either compressed in areas well supported to bone because it is resilient or distorted and moved away in non-bone supported area .always the compression amount is much less than displacement at the periphery.
 to solve this problem we construct a special tray smaller in size, close fitting to the tissues at periphery so doesn’t distort them "doesn’t move tongue, cheeks and lips away from the residual ridge" on inside the special tray can be close fitting or spaced . The thickness of the flange is 1.5-2mm similar to the thickness of future denture flange so that the configuration of the sulcus will be similar to configuration of the future denture that will be seated on patient's mouth.

*Special tray borders should be shorter than the deepest part of the functional sulcus because it is adjustable intraorally by impression making procedures in border molding step.

 In border molding step we use green stick which a thermoplastic material ,comes in different colors each color indicate the fusing tempressure of  it (green stick fusing tempressure is lower than impression compound)
We heat it on a flame put it on the top of the trays border then put it in warm water to temper its tempressure before putting inside the patient's mouth and make border molding movements that mentioned previously .

The border molding material should be low viscous material, stick to the tray and flowy enough to allow free movement of the tissues to record all the borders but not so much . We can use green stick ,polyether (one of the elastomeric  impression materials that can be supplied with a medium viscosity but it doesn’t stick to the tray so we need to use an adhesive).

*we cant do Green stick border molding in one step because we put a hot material on all borders of the tray which may burn the patient's mouth so we do this section by section move the cheeks of the patient away and control the viscosity of the material so being able to do good border molding .poly ether has an advantage that we can do the border molding for all the tissues in a single step (because it has enough working time while green stick working time is less).

   After construction and molding of the special tray we are going to take the secondary impression with a low viscous material like zinc oxide eugenol. We can also use polysulfide . silicon impression material, polyether and type 1 plaster of Paris.

When comparing primary and secondary impression the borders of secondary one is more realistic, that represent the functional depth of the sulcus.
*Impression making procedure will not record the underneath of the denture  only .but will record the reflection of the sulcus a little bit to the out side this reflection is also part of the fitting surface of the denture.

In the next lecture we will talk about biomechanics of impression making procedure . 
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