By the name of Allah 
As you can see the lecture is too long it's about 59 ms & you may get lost somewhere in the pages so in order to re-find yourself here are a summary of what is discussed in this sheet with no. in brackets refer to the page no.

1.Incisive papilla (1).

                    2.   Level & orientation of the occlusal plane 2 methods                                                                                                                                                               

                                                                                                                                  


                                        3. Mandibulo-maxillary relation 
Level & the orientation of the occlusal plane 
There are things that help us in judgment the location of the arch form, we have the incisive papilla ..

Incisive papilla : it's an important landmark located lingually to the ant. teeth  , usually the distance from the center of the incisive papilla to the labial aspect of the upper central incisors is 8-10 mms , fortunately after the extraction of teeth & resorption  of the bone the incisive papilla keeps it's position stable anterior posteriorly it wont move that much , so when resorption occur labially it becomes labially . why it's location is stable ?

Because there are  vessels & nerve go through it so they will keep it's position stable meaning it's position is not related to the alveolar bone instead it's related to the structures go through it . 

Now when I want to determine where the occlusion rim anteriorly will be , I can decide in relation to the incisive papilla .. from it's center I go anteriorly about 8-10 mms & put the labial aspect of the bite block there . this doesn't need so much judgment inside the patient mouth because I'm using anatomical landmark that is valid for most patient , but if sever bone resorption occur this landmark value become less as it's position related to the teeth  now will change because  the structures come from posterior to anterior not vertically .
Now if we go laterally from the incisive papilla we will find that the tips of the canines from it's center is about 61mm , in complete denture we can use the post. border of the papilla   to account for some variations that will happen and we place the canine there ( book : after the natural teeth are lost the canines should be located in a coronal plane passing through the posterior border of the papilla )
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Meaning because of variations of cases in the distance for canines tips& there position anterior posteriorly  we always use post. border of papilla to locate them !
 that will give me the anterior arch form as we have 3 points determined( 8-10 mms anteriorly for the incisors  & the 2 ends of the post. border of papilla on each side for the canines which we save them a little bit anteriorly and prevent them go posteriorly  ).

We said how we decide the upper & lower arches forms in the previous lec. In relation to the cheeks ,lips , tongue ,lower facial support & anatomical landmarks such retromolar pad .. premolar area & we talked about incisive papilla here . by that we determine the arch form in the horizontal plane and the next step is to determine the vertical aspect of the bite block so we're going to determine the level & the orientation of the occlusal plane .
We can start either with the mandible or with the maxilla ( 2 methods ) .  Now the wise thing is to determine the levels for each one alone , when starting with the maxillary occlusal plane we determine the anterior level using the incisal show we discussed in the previous lec. Posteriorly we will use other reference which is ala-tragus line shown in this pic to determine the orientation of the plane :
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And when determine the mandibular occlusal plane we use the lower lip , we find that the plane is just below the angle of the mouth anteriorly , and 2 thirds of the retromolar pad height posteriorly . now we determined the level of each occlusal plane & their orientations by determining the height of 3 points ( anterior central & posterior point on each side ) . Finally after determining the level & the orientation of each independently (alone) we compare them with each other  .
There's other things than incisal show ( esthetics ) that determine the level of the incisal plane which is the speech ( function ) ; 

Speech related to the upper occlusal rim >> there 're articles depend on the contact of oral structures for e.g. : F & V are labiodental sounds  ( related to the contact between lower lip & upper teeth.

-If there's excessive contact between them when asking patient to say F he will say it as V or use words that have 2 F letters after voting for FalaFel & Fol , FalaFel won !(Fol dosen't work it has only one F ( ) any way in this case he will say it falavel or valavel .. it's important to successfully say FalaFel & smoothly and when patient trying to say it we stand at the side to notice the incisal edge of upper teeth & the degree of their contact with the lower lip if we see the incisal edge go deep into the lip then I have to reduce the maxillary occlusal level .
- on the other hand if he said it gust like he said balabel ( b instead of f ) then I will know there's no contact between the incisal edge & the lower lip so I have to increase the height making the occlsal plane farther from the base . anterior posterior location of incisal edge will be determined by using this letter F .. usually when the patient say f he leaves space between the incisal edge & the lower border of the skin and the mucosa which called vermillion border , if the contact where on the skin that's mean too labially located the incisal edges , if on the mucosa then it's too lingual .
The use of speech also useful in determination the upper incisal rim , now determination of the orientation of the occlusal plate we determined the ant. Point according to esthetics & speech and now it's fixed . for the orientation of the front plane we use what called fox plane-guide for paralleling ( it's plastic and as the shape of the dental arch and laterally have wings ) part of it fit the upper occlusal plane inside the patient mouth protruded from it connection then wings ( 2 lateral wings ) if I adapted to the upper bite block the wings will be parallel to the part that's intra-orally , when having a look in front of the patient the wings of the fox plate must be horizontal .. what's the horizon of the patient ? 

First .The inter-pupillary line  ( line connecting between pupils in each eye ) 
Second. The line between the ear lobs on each side 

Also we ask the patient to smile, if the lips movement is symmetric & healthy then the exposed part of the rim on right & left will be the same , we need the upper occlusal rim to be horizontal meaning both sides R & L have the same level  in the frontal plane this is how we determine the orientation so in such following case : R                                         L
the  L side is higher than the R .. I have to increase
wax on the R & reduce it on the L  but the midline we didn't touch it we have already determine it's height we adjust the sides only and this is how we determine the orientation of the maxillary occlusal rim in the horizontal plane .to be like this :
now on the lateral aspect we have other reference which is the ala-tragus line ( from the sup. Of the tragus ileum to the ala of the nose ) this one give me the orientation of occlusal plane in the anterior posterior direction  & this line we call it camper's line ( go back up to see it again in the 2ed pg. )
but a really deserving point to know that camper's line is not the horizon of the patient , the lines refer to the horizon of the patient called Frankfort line( linter-pupillary line is parallel to it) . so camper's line give me the orientation flare slightly going superiorly as we go posteriorly . 
now starting with determination of height & orientation for the lower occlusal rim ..

we have an important land marks which is the modiolus , it's just like a hulk of the wheel ( the center from which lines protrude such like radiuses: spikes see it down ) so this landmark is connected to 8 muscles  of facial expression such as orbicularis oris and buccinator . you can feel it at the corner of the mouth just like a lump , when we eat there will be contraction of these muscles fixing the modiolus position against the teeth meaning it will be pushed against the upper & lower teeth , this pushing is important ..why ? 
because it give us sphincter effect meaning prevent movement of bolus of food anteriorly and the tongue prevent it go lingually . The modiolus will make contact with the teeth buccally , this contact will prevent food from going outside the patient mouth during eating , the contraction that make the sphincter effect efficient  it must be at the level of the occlusal plane . if we make the lower teeth so high then the contraction will be against the lower teeth & will not close the space between the lower & upper teeth while patient is masticating . if we ask the patient to open his mouth slightly you will find the lower teeth at the first premolar area just below the angle of the mouth & this is the value of the modiolus  with it's contraction & the help of the tongue the bolus of food will be kept  at the lower posterior occlusal table to be crushed with the next masticatory cycle when the patient close his mandible against the maxilla . 

we use that to determine the level of the lower occlusal plane anteriorly at the lower first premolar area & we said the occlusal plane will be just below the angle of the mouth .

we use another landmark to determine the height of the occlusal plane of the mandibular complete denture posteriorly , this reference will be 2 thirds of the height of the retromolar  pad . 
now the dr showed us the position of the modiolus which is posterior to the corner of the           mouth .
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this reference ( 2 thirds the height of the retromolar pad ) is the only landmark that we can determine with confidence in the lab ( you can see it on the model ) compared to others that are clinical ( we have to see it in the patient mouth )  .
we let the patient to open his mouth slightly , the level of the posterior teeth must be just below the angle of the mouth . Sometimes ,while the occlusal rim is inside his mouth , we let him to sit at rest  and we bring the probe to enter it between the upper & lower lips .. we make that as a test to check the height of the occlusal plane ,how ?
1.If the probe hits the lower teeth this means the occlusal plane is too high 2. if it become above  the occlusal plane (far from the lower teeth ) this means the occlusal plane is short we have to add wax to elevate the plane 3. if the probe is just at the occlusal table this means I'm correct  ! ( at the level of 2 thirds of retromolar pad ).
Until now what we did? .. we determine the upper & lower occlusal rims each one independently ( alone ) , as a quick revision : 

Starting with maxilla : First ,determine the level of the incisal plane using : 1. Esthetics 2.speech ( function ) . Second, determine the orientation of the plane using : 1. Inter-pupillary line for front view 2. Ala-tragus line for lateral view.
Starting with the mandible : First ,determine the height of the occlusal plane using the modiolus & corner of the mouth2 .2 thirds the height of retromolar pad .& by that the orientation becomes determined for the lower occlusal rim .
Now what we have to do is to compare the upper & lower occlusal rims together, both planes have to meet each other flat to have simultaneous contact anteriorly & posteriorly .. but usually that doesn't happen , we will find there is discrepancy which should be dealt with when we determine the mandibular- maxillary relation . 

For this relation we have the vertical dimension which is the distance between 2 points one fixed to the cranium & the other is fixed to the mandible . usually we use the tip of the nose because it doesn't move & the most prominent part of the chin which is the menton  and put dots on them  . unfortunately the menton point will move with the lip , so as a reference it's valid only as far as the position of lips is fixed so when measure I ask the patient to be relax & not to stretch his lips , if I felt any contraction I ask him to relax before measuring because that will affect it's validity . Now proposed this dimension was 70 mms I will use this as a criteria to determine the vertical dimension ( this is my decided vertical dimension )  meaning when the patient close the mandible against the maxilla being in contact this distance between those 2 points has to be 70 mms .
I already manipulate the upper bite block anteriorly  according to the incisal show ( esthetics ) , the function and posteriorly it was parallel to the ala-tragus line ( from sup. Of the tragus to the ala of the nose ) which is camper's line but as mentioned before it's not the horizon of the face .. the horizon of the face called Frankfort plane  which extend from sup. border of the external auditory meatus to the inf. orbital margin & you can feel it & determine it on the patient face and we can see it clearly through radiographs or on the skull .
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Frankfort line ( plane ) 
And we determine the lower occlusal plane according to the modiolus & 2 thirds of retromolar pad .

Usually there will be conflict between them ( the upper & lower ones ),meaning if I let the patient to close his mouth, is he going to close it at 70 ml vertical dimension ? no instead anteriorly the occlusion is opened ( fails to contact) & there will be contact only posteriorly while anteriorly there is open bite & the vertical dimension is 75mms ( we want it to be 70 mms)  so how I'm going to deal with it ?
Maybe some of you think of increasing the height of each occlusal rim anteriorly .. but this is wrong ; although I treated the open bite but still it's too high ( 75 mms ) try to imagine this by the following lines :                                                                ant.                 Post. 
after filling this space bye elongation                                                                                                    of the rims there will be contact                                                                                                             anteriorly as well as posteriorly                                                                                                               but still the height is 75 mms .
the solution is to cut & decrease the height posteriorly of the occlusal rim until the vertical dimension becomes 70mms after this step if I still have an open bite anteriorly I will close it with wax. but which one I need to decrease from the upper one or the lower ? I have to think ! to revise when I determine the upper & lower occlusal rims which step that I feel in there was a possibility of mistake & as a result need to be dealt bye decreasing the height ,so maybe it's the lower or the upper it depends !
 for example if I feel the lower is already somewhat high posteriorly relative to the tongue - usually the tongue is like mushroom elevating over the occlusal plane ( there's specialized mucosa on the dorsum of the tongue and also lining mucosa on the ventral surface & the demarcation line between them is usually related to the occlusal plane )  - in this case  I need to decrease the lower posteriorly until having even contact between the upper  & the lower at my desired vertical dimension of the occlusion .
Now in case I look at the lower & feel it's right then decrease from it posteriorly it will become low .. so instead I may go & reduce from the upper .

 suppose I feel the upper also will be too short posteriorly in this case what shall I do ?? I'll go back and determine the height of vertical dimension of the occlusion again and make sure that it's correct . all these things you will evaluate it & have the possibility of error .so I adjust from where makes a sense, that I feel it need to adjustment in the direction that will make the equation fit meaning just like I have equation with unknowns that I need to determine to have equal values on both sides of the equation ( meaning to have situation similar to :  1+1 are exactly equal 2 .. ) hopefully every thing clear& going right till now !
Now how to determine the vertical dimension between the 2 reference points we talked about to start with ? we have several cases..
we have criteria that's the vertical dimension at rest : when you sit at rest the lips are in light contact , do the teeth make contact? No , there's  space of about 2-4 mms between the upper & the lower teeth called the free ways ( the lips are in light contact but the teeth are separated by 2-4 mms ) . we measure the vertical dimension at rest then ask the patient to close his teeth to come in contact the height will decrease by 2-4 mms .. now we use this in reverse the edentulous patient doesn't have teeth we let him to sit at rest upright not sleeping at the chair and also needed to be alert looking horizontally in front of him then we measure the dimension between the 2 points we put , for example the vertical dimension is 74, after repeating the measurement several time we take the most reproducible no. & it was 74,then the vertical dimension of his occlusion mostly will be 70-72 ( 74 – 4 or 74-2 ) & I will use this no. as the determined vertical dimension f the occlusion .

Unfortunately the vertical dimension at rest is not stable , for example if you are now siting in the lec . some of you is sleepy ( actually 95 % ) & when someone is sleepy the mandible will drop so it's affected by your activity .. when you are nervous your teeth will knock each other in this case you are closing your mandible excessively so again it's affected by many variables, even when I put the denture in the patient mouth I will find the vertical dimension will increase because in the presence of the denture he needs more space for the tongue so opening his mouth a little bit more as a result it's not that stable & this why we need to use other criteria as well  ..
the valid vertical dimension we need is not the position when the muscles are mostly relaxed , it's mostly relaxed as when someone is sleepy his mandible will drop so the vertical dimension will increase ( the least muscle activity of the muscle is when the mandible is opened about 11-13 mms ), mandible dropping is affected bye the gravity & the posture of the head .. when the head is elevated to the back the vertical dimension will increase why ? because there will be stretching for the suprahyoid & infrahyoid muscles . when he bent his neck bringing the head anteriorly there will be pushing on the mandible and the vertical dimension at rest will decrease , because of that we need the patient head to be upright positioned looking in front horizontally & alert but not extra alert every thing should be normal . also when measure the VD at rest the lips must be in light contact without excessive contraction because as we mentioned before any movement of the lips will move the menton point so it's very important to make every thing standardized when you are going to measure & determine the VD of the occlusion according to VD at rest .
Now look at the slide no.40 ( slides for both lectures ) , if we have a patient & we measure the VD at rest then we put the denture then measure again the VD will increase frome 118 to 123 ( as in the slide ) which means it's affected bye the placement of the denture , there're measures to make him relax for example we ask him to say the letter M to make the lips in light touch & relax , or we ask him to swallow his saliva & then relax with the lips lightly touching then remeasure again . now according to the methods we use the VD at rest will be affected but the range affected is from 123 to 127 so it's a little bit limited & we don't have any another criteria in most of the cases so we have to use it .

but we have to suspect it as well this is why we have to use other methods to make sure that our decided VD of occlusion is correct so we are going to use other criteria like patient comfort , acceptable function & esthetics . How this is going to help us ?
in case the VD level is high the lower face will look tensed, when the patient is going to talk it will not be normal and the patient comfort will be affected he will tell you : dr. it's not comfortable there's sth pressed unusual so he will not describe the situation with the terms you took in the lectures , they don't use our terminology so we have to interpret what they say into what we know . 

if there's sth wrong with the VD of occlusion there will be problems .. 

first :if VD was too high , a greater VD of occlusion will lead to premature striking of teeth , the patient will tell you : dr. while I'm talking my teeth knock each other  . may cause also recurring tissue trauma because there will be excessive pressure on the denture so the tissues will be traumatized more than normal . also the denture stability will be affected because of extra force on dentures because of premature striking , other thing when elevating VD the electomyographic activity of the muscles will increase as a reflex . before going on let's interpret one of the Dr. terms which we don't know ( ya3ni ra7 t2a9'I 3omrak targameh ) :from Wikipedia , 

Electromyography (EMG) is a technique for evaluating and recording the electrical activity produced by skeletal muscles. It detects the electrical potential generated by muscle cells when these cells are electrically or neurologically activated. The signals can be analyzed to detect medical abnormalities, activation level, recruitment order or to analyze the biomechanics of human or animal movement.( ya3ni 2l ma29od : increased the activity of the muscle detected bye this technique ).

 other thing when VD is high this causes the occlusal plane to be further from the base of the denture consequently when the denture is high any force will move it easily, in other words there will be reduced denture stability due to greater leverage arm . all of these problems appear in case of the VD of the occlusion is more than needed .
second : if VD was too low ( smaller VD ) , there will be undesirable facial expression the face will look older due to loss of muscular tone because the muscle now is unable to work at it's ideal length ( we took last year about actin & myosin fibers and the interdigitation between them  will be ideal at certain length , if the length is shorter than this certain length there will be overlap between the fibers already before contraction so limits the extension to which new overlapping due to contraction can occur so limits the change the muscle can cause in it's length , hopefully you remember that, in addition the length is related to muscle spindle ,a group of specialized fibers in the center of muscles sends sensory information, & reflexes, affect muscle tone by innervation )  to overall smaller VD leads to undesirable facial expression by lowering the muscles tone . other thing it leads to reduction in tongue space and if this reduction of tongue space were sever this will leads to other problems because in this case the tongue will go back instead of sitting in it's place consequently it may push on the Eustachian tube that's connected to the middle ear so it may be affected theoretically & results in otitis media (inflammation of the middle ear  ) for some patients how common is this? However it is not proved even may this happen.
Ok , if I doubt the VD is 70 or 69 , what should I do ?

Choose 69 , to be smaller better than to be greater , it's milder , the consequences will be less than in the other direction because if there is 2 mms extra there will be many problems while if 2 mms lower there will not be so many problems unless it's lower by more than that.

Now we are going to go with other methods for determination of the VD :
First   , We have a method that can be used for partially edentulous patient which is the distance from the incisive papilla to the mandibular incisors edge : this distance usually is about 4 mms in dentate patient . Surely in sever resorption this method can't be used ; because I need 2 points to measure this distance if I have only the incisive papilla it will be of no value unless the lower anterior teeth are there  ! usually the vertical distance from incisive papilla to the upper incisors edge is about 6 mms & the overbite ( upper incisors overlap lower ones) is about 2 mms so the distance from incisive papilla to the lower edge = 6-2 which is 4 mms . these lines will help you to imagine that :

the widest line represents the desired distance.                                                                               The 2 lines that overlap represent upper                                                                                            and lower ant. teeth .                                                                                                                               the overlap itself is the over bite .  
note : if you notice the incisive papilla is related to the upper incisors labio-lingually of about 8-10 mms as well as vertically of about 6 mms & in case the lower anterior teeth are there it can be used in determination of the VD of occlusion , in addition structures ( vessels & nerve) pass through  .. so it's really of big value !
Second  , we have parallelism of the ridges , suppose I take the maxillary- mandibular relation & put it on the articulator then I remove the upper & lower bite blocks , I'll have a chance to see the relation between the upper & lower ridges , if the 2 ridges are parallel & normally they are parallel with about 5 degrees divergence posteriorly ( normally posteriorly thy will be farther with deviation angle of about 5 degrees ) if they were not parallel then I'll conclude the VD is either higher or lower depending on the orientation I have , so we can use the parallelism in the Lab to judge whether my clinical judgment was correct or not .
Why they are normally parallel ? because usually the length of the teeth more or less the same anterior posteriorly .                                                                                                                  why we have divergence of about 5 degrees posteriorly ? because usually loss of posterior teeth occur before that for anterior teeth . but if a patient lost his anterior teeth before 1 month and posterior ones before 10 years then there will not be parallelism 100% , so this criteria should be adjusted according to the timing of extraction as well .

Third  , I can use phonetics & esthetics as well , we have Ch , S & J the sound S is very important like in word seventy-seven because it gives me the closest speaking space meaning the least distance between the upper & lower teeth while the patient is speaking this space is about 1-1.5 mms between the upper & lower bite blocks , so we let the patient to say 77 but and mostly he will not say it correctly if he succeed for just one time it's fine but when he's trying to say it I will watch the upper & the lower bite blocks I want the space to be 1-1.5 mms . if he say 77 and his teeth knock each other it will be closest to the ch (ش) sound ( shab3a o shab3een ) another thing the space is small so those are signs that the VD of the occlusion is more than needed in the other hand if he said 77 & the space were 2-3 mms that’s mean I have to increase the VD of the occlusion .                                                           Ch & J sounds are related to the posterior teeth , if we asked him to say Ch and he said it just like ga this mean there is contact between the teeth posteriorly if he said it truly this means there's no contact let him try words such as " chanabay " = sofa  if he said it" ganabay " I may have to reduce the VD a little bit .
Note : when teeth are in contact means VD was more than needed higher , when there's large space of 2-3 mms between them this means the VD was less than needed ; remember that we ware trying to achieve the correct VD when building bite blocks & occlusal plane this correct VD is the actual one in the patient mouth , so during preparation if our measurement was higher than the situation of the patient mouth when putting the denture in his mouth this will result in excessive contact between the upper & the lower one because there's no space for the extra height which I produced during preparation , in same way if my measurement was lower there will be extra space inside the patient mouth ready to accept higher  block so my denture needed to be larger in VD to fill this space & leaves only 1-1.5 mms . 
Now about esthetics , we use comparison of the lips with the skin over other parts of the face , if the VD was higher the lower face will look tenser & look younger than the upper face which is wrong ; we should have harmony everywhere .
Forth , another technique is the swallowing threshold usually when someone swallow his saliva the posterior teeth come in light contact, try it now !                                                         some people develop this technique they adjust the upper bite block & at lower base plate they put wax cons & give the patient candy to increase salivation then each time he swallow the wax cone will get  lower because the wax is somewhat soft . Unfortunately they found that this technique is not that reproducible; if you let him with the candy for 1 hour the VD will be lost. 
Fifth , Another technique based on the patient comfort which we can use always as a criteria putting the bite blocks inside patient mouth then ask him how you find it ? now his answer depends on his personality some ma tell you :والله اللي بتشوفه يا دكتور اللي منك كويس كل شي تمام   and there's patient who cant tolerate you hate you he will said : مش مرتاح , بكون حدا جايبو غصب عنه   any how it's a little bit subjective suppose you ask him it's comfortable or not ? and he tell you : عادي  then you reduce the height a little bit from wax then he may tell you :لا لا دكتور صار واطي  then you add wax he tell you : شكلك عليته  so it seams he play with us or he may not but this is what's going to happen .
 Sixth ,So we have another method to use the patient reaction as a criteria , we have a device called central bearing device , on the lower base plate we put a plate , to use this method we usually take an initial relation between the upper & lower models put them on the articulator because we need them in the articulator to make this device fixed to our bite block . so now we have them on articulator and put plate on the lower base plate , where to put the plate ? we look for the position of 7 tooth & canines then put the plate in the center & in the center of the plate I put stylus : ابرة التسجيل بالاسطوانة this stylus move it to right > becomes longer , to the left > shorter , this stylus will make contact exactly in the middle & fixed to the upper  now inside the patient mouth if he tell you it's high simply you move the stylus to make it lower , if he tell you it's low move the stylus in the opposite direction to make it higher .
 The values initially are far we start  70 then 74 , 71 , 73 then 71.5 then 72.5 then 72 +/- .5 mm & the patient now tell me I feel it's good not high not low this means the correct value is there , where the fluctuation is less the value is there . if the patient I unable to know I increase the height he tells yes it's higher now (   started to differentiate I helped him to sense the difference ) , if I increase then he tells me this is better then I need to increase more and see it's still better or he started to feel it high so I have to lower it a little bit until reaching the most accurate value .                                                                                                                       so you can use this device to determine the VD according to the patient comfort ! and this easier than reducing wax then adding wax several times , it's much easier .
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This device can be used not to record the vertical relation between the mandible & the maxilla only but to record the horizontal relation as well! How ? 
We put on the lower plate of the device an ink , when the upper stylus hit the lower plate what's going to happen ? the sylus will remove the ink on where it touch the plate drawing by this way a line .
 when we record the relation between the maxilla & the mandible , we want the mandible to be retracted back to the max relative to maxilla meaning the most physiological retruded  position in relation to the maxilla & this will be our accepted horizontal relation between the mandible & the maxilla , be sure to be physiologically retruded not to press it more so we say to patient : رجع الفك اللي تحت لورا  and sometimes he doesn't understand so we say : طيب طلع اللي فوق لقدام  although the upper is stable & doesn't move instead the lower the one which moves but that the way he understand what we want him to do , this is how we treat the situation & believe this is effective , sometimes if we want him to protrude his mandible we tell him : طلع الفك اللي تحت لقدام  then he retrud it so simply tell him : طيب رجعه لورا  then he protrude it & that's what we want ! meaning deal with your patient in the way he understands even if you use opposite terms to express what you want ( ya3ni 5od 2l 3enab o la t2atel 2l na6oor ! ) but remember: don't laugh in front of him !
Any way  if he successfully retruded his mandible then the stylus which is stable will draw a line anteriorly on the plate ( the line drawn is just in the opposite direction of the movement ) . We ask him to retrud his mandible then move it to the left & to the right the stylus will draw 3 lines in opposite direction of each movement then we will have arch actually a pointed arch we call it gothic arch , gothic means :قوطي  also means German arch which is pointed arch , this technique is named pointed arch Tracy technique  :
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Note : if you can't imagine why the stylus draws lines in opposite direction of movements just bring a pencil & a paper , put the pencil perpendicularly to the paper & let them to be in light touch , keep the pencil stable then move the paper horizontally back and notice the line drew , return the paper to its position then move it to the left and slightly posteriorly again do that to the right then you'll have lines similar to those in figure 2 up . 
This technique is used to judge my horizontal relation between the maxilla & the mandible and to make sure that's correct. Now if the arch produced is not pointed instead it's blunt then mostly the patient didn't retrud his mandible to the max , so by that we can use the central bearing device to make the gothic arch tracy & then judge wither the horizontal relation between the mandible & maxilla is correct or not , wither the mandible was in the most physiological retruded position or not . finally the central bearing device can be used to record the mandibulo-maxillary relation . 
The point(x in figure 2. ) which recorded while the mandible is in the most retruded position , we put over it a ring & fix the ring to the plate then the patient must bring the stylus in this ring & while the stylus is inside the ring I put a vibregistration material between the upper & the lower and make recording for the relation . 
Why it's called central bearing device ? because the load between the maxilla & the mandible will be in the Centre & this will result in uniform loading to the right & left sides and this is the value of it . but in case the patient is biting through bite blocks without this device if there're areas higher than others there will be more force on it than the others ( not uniformly distributing load ) .
But usually we use wax blocks , we let the patient to bite in bite registration step because we don't use the gothic arch tracing , so how to form uniform contact ? Ilet the patient to bite slightly. But hopefully the patient bite on the most retruded area which is centric relation & at my desired VD of occlusion if so , then I'll have even contact between the upper & lower bite blocks after that I will use any media to make v notches on the upper & put wax or ZnO eugenol or any recording media on the lower & I'll ask the patient to bite so there'll be projection from the lower entering inside the v notches on the upper  & I'll have index according to which I can relate the max. & mand. Bite blocks .
We are not afraid of rocking in bite blocks when using the device because the loading will be at the center exactly so it will seat the upper denture & the upper denture as well properly .

The horizontal relation according to which the mandible is going to be related to the maxilla , the mandibular model to the maxillary model.                                                                                We usually adopt the centric relation as our desired horizontal relation between the maxilla & the mandible. 

Centric relation: is the most physiologically retruded position of the mandible in relation to the maxilla- this part of definition that we concerned about – when the condyle is in the most anterior superior position in the glenoid fossa , ant.sup. position because the disc of the condyle there will be the thinnest part within the glenoid fossa. But I can't see the condyle & fossa so this part of definition is not usable for us .                                                          Note : it's bone to bone relation !
The maximum intercuspation ( MI ) which is teeth to teeth position coincides with the centric relation which is a bone to bone relation only in 10 % of patients, meaning if we are all sitting now in the lec. Only 10% of us will have the max intercuspation or interdigitation position at centric relation , 90% of us have it a little bit anterior or a little bit to the right or to the left , meaning in order for them to have intercuspation position they must close the mandible then slide it anteriorly to the left or to the right to make dental cuspation .

 most of us haven't problems with this but in complete denture patient there're no teeth & mostly I haven't clue what was there position before so why don't go to the centric relation ? what's the advantage of centric relation ? it's more or less a reproducible position meaning : لما بدي واحد يغير بيته و ما بدي يعمل مشاكل , بجيبه من بيته و بحطه بخيمة ؟ لا بحطه ببيت احسن منه ! ساعتها ما رح يسال عن بيته القديم    & this is what we do for our patient , if we bring them back to centric relation most probably this will be more comfortable than the condition that existed . 

now in natural dentition people why we don't have problem although the intercuspation is a little bit anteriorly to the centric relation ( in 90% of us MI doesn't coincide with the centric relation  ) ? simply because we have reflexes , we have the periodontal ligament has a proprioception go back to mesencephalic nucleus  brain stem and induce a reflex that adjust the position of our mandibles while we're chewing consequently we don't have problems we can chew in the position which is different from the centric relation position , while in complete denture patient all of the navigation system went away , no proprioception because no periodontal ligament so the patient's feeling will be crude ( feeling that's transferring from oral mucosa is not as precise as the information that's transferred from proprioception in the periodontal ligament so the mandible may get lost so we have to put for it a clear address which is the centric relation that's reproducible , most of the patient can go back . 
some patients : فقرين زيادة عن اللزوم حتى لو جبتهم من الخيمة و حطيتهم بقصر ما بيعجبهم و بده يرجع عالخيمة those are very rare cases once you find your patient from those you have to deal with him in a different way but for most patient we record the mandibulo-maxillary relation in the most physiological retruded position of the mandible in relation to the maxilla .
the centric occlusion is the relation of upper teeth when the mandible is in centric relation if there's also maximum intercuspation ( MI )of the occlusion that's our goal in complete denture construction .

In addition to the centric relation which is the most physiological retruded position of the mandible in relation to the maxilla in complete denture we add at the desired VD of the occlusion because it must be controlled with the VD also. 
If the VD of occlusion is smaller how would the mandible move in relation to the maxilla ? it will protruded anteriorly , in case the VD is higher ? it will retrud . the anterior teeth when close your mouth( as if VD is smaller) will come anteriorly while when opening your mouth( as if VD is higher) they will go back  because the condyle is above their level  ,                    [image: image8.jpg]
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 So it's important to be as a function of VD of the occlusion. 
Now in addition to the centric relation record for the horizontal relations we have the eccentric relation record used to record the relation between maxilla & mandible when the mandible is in positions differ from the most retruded position in relation to maxilla , one of these is the protrusive record. Now close your mandible to the maxilla then protrude it anteriorly there will be a space posteriorly between the posterior teeth , why ? 
Because the anterior teeth have anterior guidance angle they will work to separate the mandible from the maxilla in addition the condyle posteriorly , the glenoid fossa is inclined so that the condyle with protrusion will go down ( just like it slides on the inclination of glenoid fossa ) consequently those 2 factors will move the mandible downward when you protrude , even if the anterior guidance is zero when you protrude there will be space posteriorly a responsibility of the condylar variant so as the condylar steep increase the space increase but if the condylar guidance is parallel to the occlusion plane the teeth will remain in contact . 

     [image: image10.jpg]Prognathic lower jaw



                        

 This resulting space posteriorly is known as Christensen phenomenon, if we record this space this will indirectly give me information of how much the condylar guidance is for the patient. Notice that the anterior guidance for the bite blocks is zero ( because it's given by the contact of the teeth which guide the movement until separation occur ) we don't have over bite on them . 
When the patient make protrusion if the space is large this mostly means the condylar guidance angle is large. But if the condylar guidance angle is less than the angle of the occlusion plane there will be space anteriorly instead of posteriorly. If both angles are equal there will be no space keeping the contact anteriorly & posteriorly.

How we record this space ?  we let the patient to make protrusion & we put recording medium silicon or whatever between the bite blocks posteriorly then I will have wedge of the record medium , the angle of the wedge is related to the condylar angle we( will talk about this relation later on ) .
About the mandibular movement's the dr. said he's going to explain it when he gives us the articulator lectures .

Finally we'll talk briefly about kinds of articulator :

1. The articulator we have in the lab is semi- adjustable articulator with limited adjustability.
2. Average value articulator which is not adjustable : all patients have to be mounted on that articulator in all cases according to average values that represent the average of the community according to studies were made.
3. Simple hinge articulator that opens & closes just like the door  without any extrinsic movement.
4. Fully adjustable articulator , they can be completely adjusted .
All of these articulators give me the mandibulo-maxillary relation at centric record , the relation we take of bite blocks inside the patient mouth when I make for it mounting on the articulator it will remain correct . so in what the articulators will fifer ? 
They will differ in extrinsic movements when the mandible starts to move to the right & to the left in protrusion , when those movements happen how much the articulator is accurate & how much it resemble the situation inside the patient mouth .. here the kind of articulator as well as it's programing will make the difference .
Suppose I bring the fully adjustable articulator , it's like the most advanced computer you may have if you give it to a person doesn't know anything about computer this is so terrible , I'll give him a calculator it's better for him he can deal with . 

So the idea is the kind of articulator is not the only factor that's important , although when the articulator is more sophisticated it will give you more capabilities , but you how much you can use these capabilities you can prove the results.                                        I'll give a bicycle to one who can't drive instead of a Borsch or I'll kill him!
But for one who's formulla one rider & give him bicycle he will loose he needs something more advanced.             
Done by: Hannen Hamoudeh                 

                                                                  The end       

                I did my best! , hopefully you found it as you wished  
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Eccentric relation record (protrusive record ) , Christensen phenomenon (14,15 )
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Figure 2. Arch tracing of retrusive & lateral movements 





If you notice , the movement of the condyle in the glenoid fossa is not a simple horizontal displacement if so then when bring it anteriorly the mandible also will become more anterior , but because the condyle moves in a slightly incomplete rotation when it come anteriorly in the fossa this will cause the mandible to open & go back . hopefully you got it ! 





This is the direction of movement we have vertical displacement while achieving horizontal displacement 
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