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1 This simple packet will introduce the physical 

construction of Removable Prosthetic 

Procedures for CDT 5110 and 6053, centered on 

my ‘Theory of Idealism.’  CDT codes are the 

codes recognized by the “. . . federal government 

as the national terminology for reporting dental 

services on claims submitted to third-party 

payers,” and therefore are used as the menu of 

services you will provide to patients.  Let’s begin 

with the first removable code. 

D5110, the complete maxillary denture.   

2 It is estimated that 35 million Americans are 

edentulous in at least one arch.  80% of the 35 

million Americans are edentulous in both arches.  

The 2009 ADA workforce survey accounted for 

186,084 dentists.  Though not all dentists see 

edentulous patients, if all of them distributed the 

pool of edentulous patients evenly, each dentist 

would have 188 edentulous patients surrounding 

them.  The American College of Prosthodontists 

has stated on their website that 15% of the 

edentulous population has new complete 

dentures made each year, and they expect the 

number of people without teeth to grow over 

the next 15 years.  So, it is possible to expect that 

the 15% of your 188 edentulous patient pool, 

equaling 28 patients, will need your help in 

making them dentures your first year out of your 

current educational experience, and that number 

will increase every year after that. 

3 To understand the psychology of the complete 

denture wearer, let’s watch a movie. Type 

http://www.screencast.com/t/74UoInAIf into your 

web browser to stream the movie titled, “Kissing 

in Dentures.”  While watching this movie, try to 

answer the following questions: 1) Why are 

patients stuck with dentures; 2) Why can’t 

dentures be improved by better techniques or 

replacing old dentures with new dentures; and 3) 

How can dentists improve denture wearers’ 

experiences with the denture? 

4 As discussed in the movie, there are two 

common approaches to denture making noted in 

the literature –the simplified technique and the 

advanced-academic technique.  Since the 

simplified technique obtains the same outcomes 

as the advanced-academic technique,1,2 but is 

faster and decreases overhead, the simplified 

technique will be recommended, but both 

techniques will be discussed. 

5 The advanced academic technique is a 

conglomerate of ideas from historical and 

contemporary literature centered in providing 

the highest levels of quality in the end product.  

This is the most common technique taught in 

dental schools and prosthodontic residencies 

throughout the United States.  This is the 

standard for the American College of 

Prosthodontists’ Board exams.  This is an 

incredibly predictable technique used by most 

US dentists.  This technique has been called the 

“Conventional Technique,” and the “Traditional 

Technique.”   

6 Here is the flow chart for the concepts often 

used in the advanced-academic technique 

(Figure 4.1).   

http://www.screencast.com/t/74UoInAIf


 



7 The first appointment is an evaluation 

appointment that usually lasts for about thirty 

minutes.  It often includes a panoramic 

radiograph, oral screening, health history, social 

history, temporomandibular joint screening, and 

then the denture sequence begins.   

8 Following the flow chart from figure 4.1, the 

process begins with an impression in a stock tray.  

A reusable, sterilizable, perforated, edentulous 

tray is used that fits with about 5mm (1/4in) of 

extra space between a patient’s maxillary jaw 

and the tray.  Alginate or alginate substitute are 

used as impression materials and are mixed and 

placed in the tray.  Alginate is used far more 

often than alginate substitute.  Alginate 

impressions used at this time are most 

commonly irreversible hydrocolloids, which 

change when mixed with water from a wet, play-

dough like material called a sol to a solid rubbery 

material called a gel.  As for the one sentence 

science: the sol will flow to capture the 

edentulous ridges anatomy and then after about 

2-5 minutes from hand mixing in the water, the 

alginate’s high molecular weight copolymer of 

anhydro-β-d-mannuronic acid (stretch) and 

anhydro-β-d-guluronic acid (stability) will fuse 

with calcium salts to make the rubbery gel 

impression.   

9 Clinically speaking, control of the setting speed 

and the thickness is desired.  Many clinicians 

alter the amount of water to control the speed 

and thickness of their impressions.  While this is 

an easy way to manipulate speed and thickness, 

this will effect the accuracy and strength of the 

impressions.  As an alternative speed 

manipulation, the use of temperature will speed 

(warm) or slow (cool) the impression.  As for a 

thickness manipulation, avoiding use of alginates 

that are runny (Jeltrate, Dentsply), and using 

moderately thick materials (Hydrogum-5, 

Zermack) is preferred over water:powder 

manipulations. 

10 Once the alginate is set clinicians often 

attempt to pour liquid stone into the impression 

before 15 minutes have passed from the start of 

alginate mixing.  If 15 minutes is likely to pass 

before a clinician will pour the impression, 

clinician’s wrap alginate impressions in a 

humidor, which is a made by wrapping a wet 

paper towel around the impression and 

enclosing the wrapping in a plastic bag to avoid 

the detrimental deformation that occurs which 

makes the impression unusably inaccurate.  

Though the literature shows deformation with 

the alginates placed in a humidor, due to synersis 

and pressure from the humidor.  However, when 

the accuracy of a cast is not highly important, 

clinicians routinely utilize the humidor to 

maximize efficiency.  Immediate dentures and 

partial dentures are two common prosthetics 

that utilize highly accurate alginate impressions, 

and it is best to avoid the humidor and pour 

these in 15 minutes.   

11 To make the impression, measure out the 

amount of water (deionized or distilled) specified 

by the manufacturer. Clean off the mouth and 

teeth to ensure no excessive plaque or debris is 

present.  Next, spray alginate adhesive into the 

tray to avoid material pulling off the tray and 

leading to distortion.  Add the powder to the 

water (not water to powder) and mix for the 

time specified by the manufacturer.  Fill the tray 

in small amounts with firm pressure to displace 

and ensure a good lock in.  Wipe the alginate 

onto the occlusal surfaces and/or palate to 

engage critical areas.  Place the tray in the 

patient’s mouth and ask the patient to relax his 

perioral muscles.  With relaxed musculature, lift 



the lips and cheeks away from the alveolar ridge, 

to allow for air to escape when the impression is 

closing in on the ridge.  Provide moderate 

pressure to engage tissues and tray, but not too 

much pressure that will lead to bottoming out 

and touching the teeth.  Allow the material to 

stay in the mouth until the alginate remaining in 

the bowl is no longer tacky and can be easily 

broken in half without deformation.  Before 

removal of the impression, lift up the lip and 

cheek to allow air to reenter the impression to 

‘break the air seal.’  Once the air seal is broken, 

remove the impression with a quick snap, to 

avoid excessive deformation.  Examine the 

impression, and reimpress if you notice 

problems.  Rinse the impression under water to 

remove saliva and debris and disinfect the 

impression.   

12 Marking the posterior palatal seal is useful at 

this point to give your laboratory technician a 

reference for how far to extend your custom tray 

onto the palate.  Marking the posterior palatal 

seal (PPS) will be done again onto the final 

impression to aid with the retention of the final 

denture.  One essential fact is that all dentures 

are made of a material that shrinks away from 

the ideal position during processing.  A second 

essential fact is that maxillary dentures rely on a 

precise air seal to oppose gravity.  If air is 

releasable after the processing shrinkage, the 

denture is useless.   Historically, denture 

scientists discovered a small patch of human 

anatomy in the back of the mouth that can be 

chronically depressed without problems.  By 

overbulking and overextending the denture into 

this depressible anatomy, the processing 

shrinkage isn’t enough to open the air seal.  Even 

though the shrinkage occurs, the denture 

scientists over accommodated for the shrinkage 

by adding extra material at the periphery of the 

denture to hold the seal even after shrinkage.  

This depressible anatomical area is called the 

posterior palatal seal.  For a comprehensive look 

at the anatomical area called the PPS visit one of 

my workshops. 

13 With the posterior palatal seal in the alginate 

impression, we are ready to make dental casts 

from gypsum products.  Though there are four 

different types of regularly used gypsum 

products for you to choose from in pouring up 

your alginate, and they are all made of the same 

chemical.  Gypsum products are powders of 

calcium sulfate hemihydrate that when water is 

added to them they become stone. The four 

types of different stone obtain their different 

properties by their chemical and mechanical 

preprocessing.  (Actually there are five types, but 

we only talk about 4 because the earliest type -

which was called Type One- was historically used 

for impressions but is no longer in use.  But 

knowing that there are five types helps in 

understanding the numbering system the dental 

industry uses today.)    The four types are: Type 

2, Model plaster; Type 3, Dental stone; Type 4, 

High-strength/low-expansion dental stone; Type 

5, High-strength/high-expansion dental stone.   

14  These four types of stone are effected by 

water-powder ratio, spatulation, and water 

temperature, effect the setting stone.  Type two 

stone is made up of many irregular shaped 

crystals, whereas 3-5 are made up of more 

regular shaped crystals.  Because the regular 

shaped crystals set in a more orderly manner, it 

takes less water to drive the reactions, and the 

set mass is stronger.  Whereas, the type two 

stone being more irregular, will require more 

water, and when the set mass dries the excess 

water evaporates and leaves greater porosities 



between the irregularities. Increasing spatulation 

speeds the reaction rate by increasing crystal 

contacts from more spatulations within the 

mixing time –faster spatulation, faster set time.  

Because stone sets due to effects of solubilities, 

temperature is not as straight forward as saying, 

increase the heat and you increase ion 

interaction and therefore the set speed.  Rather, 

because the solubility decreases with heat, set 

times can also decrease with heat.  The 

consequences of these two combined 

phenomenon, have been shown to increase set 

time with water temperatures increasing from 

room temperature up to 37˚C; but once 37˚C is 

reached solubility problems take over and 

reaction setting slows down. 

15 The alginate is made with the intention to 

have a custom tray fabricated.  The stock tray 

doesn’t carry, confine, or control the impression 

material as well as custom trays do, which is the 

reason that 98% of dental schools in America use 

custom trays.  To make the custom tray, we have 

to select our dental stone to pour in our alginate 

impression.  The desired traits of a stone cast for 

a custom tray are moderate strength, moderate 

anatomical reproduction, and low cost. We can 

obtain these results with the low cost, type-two 

model plaster.  The stone is weighed and water is 

measured according to manufactures guidelines.  

Though a vacuum mixer (which pulls out air from 

the mix and auto spatulates the liquid) which is 

used routinely to pour casts because it makes 

the casts stronger, with less expansion, and 

makes the liquid stone easier to pour; the 

improved values are not necessary at this step, 

and so a vacuum mixer is not used.  The stone 

and water are hand spatulated to manufacturers 

recommended time and vibrated into the 

impression.  Thixopropic migration of the stone 

into the impression from one postion is used 

throughout the pouring procedure until the 

entire impression is covered and a base is made.  

Removal of the cast is done no sooner than 

manufacture’s recommendation and no longer 

than one hour (as the alginate will begin to decay 

the surface of the cast).   

16 The set stone is now ready to be used to 

fabricate the custom tray for the final master 

impression.  Uniform impression material in the 

proper thickness is ideal for good impressions, 

and the custom tray provides for this outcome. 

Historically, these custom trays have been made 

from poly-methyl mehacrylate powder liquid 

delivery systems.  However, today most 

laboratories fabricate custom trays via a light 

curable bisacryl resin (Triad, Dentsply).  The first 

step in fabricating a custom tray, is to place wax 

relief on the cast to accommodate for the ideal 

uniform thickness necessary for the impression 

material.  There are three common options in 

regular use today: alginate, polyvinylsiloxane 

(PVS), polyether.   Alginate will use about three 

thicknesses of 1.5mm baseplate wax; Polyvinyl 

siloxane will use two thicknesses of 1.5mm 

baseplate wax.  The baseplate wax is warmed up 

and conformed to the cast.  Some dentists like to 

have what is called “stops” fabricated, which is 

made to stop the impression from touching the 

tissue.  Stops are made by cutting three small 

squares (5X5mm) out of the wax so the cast 

shows through the cut outs.  The custom tray 

material is then placed onto the wax and stop 

cut outs.  There is some variation in thought on 

how far to extend the custom tray from to the 

vestibular areas on the casts.  Since the border 

molding usually will need 3mm from the muscle 

extensions and PVS will need 2mm from the 

same extensions, than for this text, at least 5mm 



is needed from the extensions.  The material is 

often used to fabricate a handle onto the custom 

tray.  The tray is always polished to remove sharp 

edges.   

17 After disinfecting the custom tray, the tray is 

rinsed off and tried in the patient’s mouth.  

Overextensions are visualized by manually 

manipulating the cheeks and lips towards the 

custom tray to ensure that the tray’s border does 

not touch the vestibular tissues and that there is 

sufficient room for the border molding and PVS 

or Alginate thicknesses.  Any overextensions are 

removed with an acrylic bur in a straight slow-

speed hand piece.  The posterior palatal seal is 

marked and the tray is inspected to ensure that 

the tray goes far enough back to cover the 

posterior border.  Border molding or muscle 

molding is a hallmark of this technique and 

variations in method and philosophy abound.  A 

contemporary approach that replaces the 

historical use of melting and shaping “green stick 

compound,” uses a thick viscous PVS called 

“heavy body” as the border material.  PVS always 

follows the PVS border molding.  Alginate will 

follow green stick compound.  The PVS is 

manipulated by the perioral tissues, often with 

the patient’s own masticatory and facial muscle 

manipulations; while some dentists will utilize 

arbitrary manipulations, which involve the 

dentist pulling on cheeks and lips.   Mixing, 

working, and setting times from the 

manufacturer are adhered to.   Alginate or PVS 

tray adhesive is painted and left to set according 

to manufacturer’s instructions.  A PVS wash or 

alginate impression follows the border molding, 

and the same perioral manipulations are 

performed. The PVS is susceptible to thixotropic 

shear stress manipulations like the 

aforementioned stone.  When PVS is stressed its 

viscosity decreases and flows more.  So when the 

wash is pressed by the border molded custom 

tray it will cause the PVS to flow into minor 

anatomy better than in a bulk that would lessen 

the shear stress.    

18 PVS is an addition silicone developed in 1975 

and today has tremendous popularity.  The 

material is available in various viscosities: extra 

low, low, medium, heavy, and extra heavy 

(putty).  Detail reproduction decreases with the 

increasing viscosities, to the point where the 

putty becomes below ASDI standards for 

impression quality, and is therefore not used to 

contact tissues; it is used to support the more 

viscous PVS materials that do contact tissues.   

Like alginate, PVS has manufacturers’ 

instructions for mixing, working, and set times 

that are followed closely.  Unlike alginate, PVS is 

automixed with controlled catalyst, and not 

mixed with water that has various temperatures, 

and so there is less temperature control over the 

setting and working times.  However, room 

temperature can effect the PVS wait times, and 

PVS can be refrigerated for extended set times. 

19 PVS has to be bench set for about 30 minutes 

following setting to allow for the potential 

hydrogen gas molecules to evaporate off.  If the 

30 minute wait period is not followed, the 

surface of the set cast will be covered with small 

holes from the hydrogen bubbling into the 

setting surface.  Once the impression has had a 

thirty-minute time period to release any 

hydrogen gas, it is best to pour the impression 

immediately, as half of the dimensional changes 

happen within the first 24 hours.  It has also 

been recognized that latex gloves can interfere 

with the reaction of the PVS and prevent 

complete polymerization.  Many doctors avoid 



using latex gloves when mixing PVS to stop poor 

polymerization problems.   

19 PVS is required to produce fine detail on a 

very small scale to meet ADA standards.  Low 

and medium viscosity PVS must be able to 

reproduce a line as thin as .02mm in order to be 

accepted by the ADA.  High viscosity is required 

to record a line as thin as .05mm and the putty 

must record at .075mm.  But the funny thing is 

that stone is only required to reproduce a line 

.05mm, so although the low and the medium PVS 

materials can record the .02mm details some 

stones (though not all) will not reproduce the 

line.  However, most readily available dental 

materials have an accuracy, when manipulated 

correctly, which is sufficient for our current 

needs.     

20 Most schools today teach a technique for 

fabricating an architectural master cast which is 

called, “Bead and Boxing” the master impression.  

The technique utilizes waxes to create an 

architectural base designed to add support to 

the cast for the rigorous process ahead.  

Classically, 5mm rope wax is simply added to the 

height of contour of the impression, and then 

the rope wax is enclosed in a ring of wax.   

21 Having created an accurate replica or analog 

of the patient’s jaw and surrounding tissues in 

stone, the lab technician will then prepare a wax 

rim.  The wax rim will be used by the doctor to 

communicate to the laboratory the heights and 

depths, based off of the theory of idealism, of 

where the teeth need to go.  Recall that the 

theory of idealism is a conglomerate of ideas that 

inform clinicians where teeth go in order to 

optimize esthetics, speech, and function.  Many 

schools mistakenly teach that the denture is the 

basis for which all rehabilitation philosophies 

stem.  This is because most schools do not 

separate denture making and the theory of 

idealism, instead they conflate the two ideas.  

The schools in error will say things like, approach 

every rehab case like it is a denture case; 

wherein you imagine where the ideal position of 

the teeth should go and then work from there.  

However, denture physics does not allow for that 

much freedom in the positions of the teeth to 

accommodate the ideal.  Denture physics instead 

requires the tooth position to follow the ridges, 

sometimes in opposition to esthetics, speech and 

function.  Schools need to teach that the theory 

of idealism dictates where all teeth should go; 

and prosthetic rehabs –like dentures- may dip 

into the theory of idealism to inform decision 

making; but all prosthetic rehabs should not dip 

into denture theories for decision making, since 

denture theories can’t consistently provide ideal 

outcomes to all rehabs like idealism can.  Here 

are the links to the “Theory of Idealism” video.   

Part 1: http://www.screencast.com/t/gsRmhcfIfdJ 

Part 2: http://www.screencast.com/t/DylAwu3rZm1L 

Part 3: http://www.screencast.com/t/6qOIV0KngtjF 

22 The wax rim will act as an indirect marker of 

where teeth should go.  The traditional 

technique of denture making will use the wax 

rim to provide the vertical and horizontal 

dimensions.  Generally a horizontal position of 

the maxillary lip is determined by defining the 

proper lip support.  This is done by creating a 90˚ 

angle with the upper lip and the nose, called the 

nasolabial angle.  Then the top rim is used to 

measure out how long the front teeth should be, 

based on age, gender, and face type. Then a dot 

is placed on the nose and a dot on the chin, to 

act as references.  The patient will then –through 

various accepted manipulations- reach a 

comfortable or clear vertical dimension of rest or 

http://www.screencast.com/t/gsRmhcfIfdJ
http://www.screencast.com/t/DylAwu3rZm1L
http://www.screencast.com/t/6qOIV0KngtjF


speech, that does not make the face look 

overclosed or too long in the face.  From that 

position, measurements are made from the nose 

and chin dots that act as references.  The patient 

will usually then close in about 2-4mm and the 

dots will be measured again, and the position is 

created and called vertical dimension of 

occlusion.  The biting surfaces of the rims are 

made perpendicular to an imagined line that 

runs down the middle of the face.  Finally a 

midline is notched into the wax rim to designate 

the middle of the face. These techniques are 

widely used and provide a predictable way to 

incorporate a comfortable chewing position, a 

reliable position for speaking, and predictable 

esthetics.  For a comprehensive look at how the 

wax rim can be used better faster and for less, in 

the denture fabrication, visit one of my 

workshops.   

22a Vertical dimension is worth spending a 

solitary paragraph or two on due to its wide, 

almost religious, worship.  Vertical dimension is a 

term used to describe the space between the 

maxillary and mandibular jaws –usually created 

by the presence and vertical length of teeth.  

Imagine increasing the length of your teeth by an 

inch –how would that effect your eating, 

speaking, your appearance, as well as other oral 

necessities.  Because dentists must manipulate 

the position of vertical dimension in 

rehabilitations, justification of where to set the 

vertical dimension is sought.     

22b Vertical dimension can be assessed by nine 

techniques.  Technique one’s assessment is done 

by looking at old models of a patient’s mouth 

and measuring from maxillary frenums to 

mandibular frenums.  The prior height is a 

justification that we are doing only what nature 

had done before.  Technique two is assessed 

while a face is in “physiologic rest.” Physiologic 

rest is a range of positions a lower jaw will take 

after fatigue, relaxation, or in contraposto; but 

all built on the assumption that the mandibular 

muscle is at a very low state of muscle activity. 

The justification in a low muscle state is that less 

damage is done with low energy sates, so base 

manipulations off of low energy states.  

Technique three uses force-measuring devices to 

asses vertical dimension positions to be 

optimized at the highest force generating 

positions –since teeth are designed to handle 

force and eating is more efficient with greater 

forces, put the teeth in vertical dimension 

positions that optimize maximal forces.  

Technique four transfers the assessment’s 

responsibility from the dentist to the patient.  In 

this technique the patient bites down until 

he/she feels comfortable.  The justification is the 

that the position the patient feels comfortable in 

biting ought to be the position of vertical 

dimension -as comfort is the main priority in 

chewing, and who better to attest to the decision 

on what is comfortable other than the patient.  

Technique five is anthropomorphic in assessing 

vertical dimension.  Distances measured from 

other humans’ faces are generalized to patients 

needing a prescribed vertical dimension.  Since 

everyone has about 25-30mm between the base 

of the nose and the central incisors edges, and 

since 45-60mm exist between the mandibular 

incisors and the chin, then these value should 

work for other people too.  The justification is 

that if it is true for most other people studied, it 

is likely to be true for most of the people I will 

interact with.  Technique five uses the jaw 

positions assumed when speaking to determine 

key vertical dimensions.  Saying “emma” forces 

the jaw to a position very near a rest position.  

Saying “S” forces the jaw into a very small range 



within vertical dimension where “S” sounds can 

be made –outside of this range the “S” sound is 

compromised.  This method implies the priority 

of speech as a function of rehabilitiation with the 

advantages of predictability in precisely 

determining positions.  Technique six uses 

swallowing (deglutition) to assess vertical 

dimension, justified by the fact that the eruption 

of teeth from infancy are controlled by the forces 

created on the teeth by daily contact from 

swallowing.  Therefore, by swallowing all the 

supportive muscles of deglutation reach a 

homeostatic vertical position where teeth 

naturally find themselves, so swallowing not only 

predictable determines that space, but also 

balances out all the supportive musculature as 

well.  Technique seven uses esthetic assessments 

of the face as the key determinate of vertical 

dimension.  The justification is that the 

appearance of the face will look normal when 

the vertical dimension is correct and incorrect 

when the vertical dimension is wrong; and that 

the appearance of the face has priority among 

other variables.  Technique eight is assessed at 

the vertical dimension of mouth breathing.  

Anthropomorphic records are used to indicate 

where other people’s vertical dimension lies 

during mouth breathing.  The justification is that 

there is a priority to breathing, and the 

anthropomorphic studies validate the prescribed 

vertical dimension. 

22c Generally speaking, dental schools teach 

students to utilize a couple of the above 

techniques.  However, all of the above 

techniques commonly produce overclosed 

vertical dimensions; which decreases the 

strength of the bite, introduces wrinkles, and 

salivary pooling in the corners of the mouth 

which can lead to angular cheilosis.  But the 

flipside of overclosed vertical dimensions is that 

the forces on the residual ridges are decreased, 

which is more beneficial to the comfort and 

perhaps the long term health of the ridges.   

23a Verification of the “S,” “Ch,” “V,” and “F” 

sounds are common practices among dentists.  

However, the “S,” “Z,” “Sh,” “Zh” and “J” sounds 

are far more significant problems in intelligibility 

of pronunciation, than the “F” or “V.”  If the lip is 

too far forward or back, an ineffective “F” sound 

will occur, but it has to be noticeably off for that 

effect.  The “F” sound is more useful however in 

determining if the buccolingual position of the 

central incisors is esthetically positioned in 

relation to the lower lip.  The key is to place a 

denture tooth such that it will articulate with the 

wet-dry line when a patient says “F” of “V.”  If 

the tooth is too far labial to the wet-dry line the 

patient will look unintelligent, if it is too lingual 

the patient’s dentition will have no effect and be 

unnoticeable -and patient’s want their smile to 

have a noticeable esthetic effect.  However, in 

comparison to the “F” sound, the rehabilitation 

of the “S” sound is considerably more difficult.  

While most sounds improve with a denture, and 

patient’s speech improves over time with 

adaptation, the “S” sound may not.  We will 

spend a paragraph together on the “S” sound, 

but it is helpful to know a couple other speech 

sounds that dentists effect, but are not 

commonly tested in denture work ups.   Many 

sounds (beyond “S,”) can be effected by the 

position of the palate and/or teeth.  These 

include: s as in sip, z as in zip, sh as in ship, ch as 

in chip, and j as in Jeep,  

 

 

 



Figure 4-2.  Sounds, sentences, and key anatomy. 

 

and the zh as in the second consonant in vision.  

Figure 4-2 includes test sentences as well as 

contact positions of the key anatomy used in 

articulating sounds (more common problems are 

listed first).   

 

 

 

 

24a The “S” sound is by far the most affected 

sound in rehabilitations.  The “S” sound will 

hopefully be very articulate, but many times it 

can be intended to be articulate but instead the 

rehab will create a whistle, a “SH” sound, or a 

“TH.”  The “S” sound is made using the tongue, 

the hard palate, the soft palate, and the front 

and back teeth.  The sound is made by bringing 

the soft palate up to close off the nasal cavity; 

the sides of the tongue are widened like a blade 

to touch up against the lingual wall of all teeth 

except the central incisors; the tongue is also 

lengthened so the apex tip of the tongue can 

very nearly approximate or lightly  touch the 

palate right behind the front teeth.  Basically the 

apex and blade of the tongue are elevated into 

contact with the hard palate leaving a narrow 

midline groove open.  The narrow lingual groove 

acts as a way to quickly funnel the exhaled air 

Sound Contact Sentence 

s 
Lingualveolar contact and a narrow 
air blade 

Sue is missing one piece 

zh 
Linguo-palatal contact and a wide air 
blade 

Jaques’ leisurely massage 

sh 
Linguo-palatal contact and a wide air 
blade 

Shera is washing the fish 

ch Linguo-palatal contact Chad is catching Hutch 

j Linguo-palatal contact Jim engineered the fridge 

d Linguo-alveolar contact Didn’t Teddy wet the  bed? 

t Linguo-alveolar contact Tim noticed a bat 

n 
 
Linguo-alveolar contact 

 
Norm can manage alone 

L  Lateral lingual apeture Lee always sets a goal 

z 
Lingualveolar contact and a narrow 
air blade 

 Zebras have fuzzy legs  

g, k, ng Linguo-velar contact Go get the coat and bring it back 

f, v Labio-dental contact Father's very iffy on his favorite coffee 

b, m, p bilabial contact Bobby popped my balloon 

r Central lingual apeture Roy Rodger's horse was Trigger 

w Widening labial apeture Will anyone allow it 

y widening lingual apeture The boy has your oil 



through the mouth to blow into the teeth; this 

air turbulence creates a very loud distinct sound. 

24b To make the appropriate speech sounds 

with a new denture the patient will have to 

accommodate to new positions for the tongue.  

The new denture will bring with it new contours 

that effect the creation of sound.  Like getting a 

new cell phone, everything has to be relearned.  

This accommodation requires that the patient 

can adapt to this change, though most will, not 

all can.  There will be situations that involve 

speech problems not related to the prosthesis.  

These problems include but are not limited to: 

hearing loss which affects the patient’s ability to 

hear and adjust to new sounds, neuromuscular 

problems involving the coordination involving 

the tongue, which increase with the aging 

population.  Also, problems with respiration, 

problems with the vocal cords, problems with 

any of the resonance anatomy (pharyx, oral 

cavity, nasal cavity, cranial and facial sinuses, soft 

palate, tongue, cheeks, jaws and lips), or the 

actual articulators (lips, tongue, teeth, hard 

palate, soft palate).   Keep in mind that when we 

first learn to speak, we do so over a period of 2-3 

years while our teeth are emerging.  Also keep in 

mind that children often times do better at 

learning to speak a second language then do 

adults.  So when an elderly denture patient is 

given a new palate and a new set of 30 teeth all 

at once, it is reasonable that it can take this adult 

some time to adapt. 

24c If the patient is able to adapt to the new 

denture, success presupposes that the denture is 

suitable for the patient to adapt to.  The denture 

reconstructs many of the key articulators -the 

teeth, the alveolar ridge, and the palate- which 

help shape the production of the “S” sound.  If 

any of these elements are not appropriately 

placed the “S” sound will be unintelligible.  If the 

teeth are too far labial, the “S” will be a whistle 

or a “Sh” sound.  If the teeth are too far lingual, 

the “S” will be “Th” sound.  If the posterior teeth 

are too far buccal the “S” will have a slushy “Sh” 

sound (stigmatismus lateralis).  The palate is 

commonly polished from the deepest portion up 

to the lingual anteriors so as to be completely 

smooth.  However the natural anatomy of the 

palate is different, the biggest difference is that 

there exists a small ledge behind the anterior 

teeth.  Feel that ledge in your mouth, imagine 

what would happen if it were suddenly removed 

(most common) or suddenly enlarged.  This little 

area has an effect on the speech sounds.  If the 

palate is too bulky, the “S” will be a “Th” sound, 

and the t and d sounds will be less 

distinguishable and more “airy.”  Though rare, if 

the palate had lost significant mass in the 

premaxilla, and the aforementioned ledge is 

missing, the “S” could be a whistle or “Sh” sound.  

It is certainly helpful to know where the 

anatomical connections occur during speech so 

the dentist can determine what is wrong with 

the speech and what needs changing, but figure 

4-3 is a quick reference to simplify the 

troubleshooting process. 

I want  But I heard  What to do 

S Th (lisp) Move the teeth labially 
and/or the palate up 

S Sh (whistle) Move the teeth palatally 
and/or the palate lingual 

S Slushy Sh Move the posterior 
teeth lingually and/or 
increase the acrylic 
lingual to the posteriors 

D An airy D Move the palate up 

T An airy T Move the palate up 

K Ch Thin the cameo portion 
of the soft palate, and 



ensure the denture is 
closed and at the PPS 

G Ch Thin the cameo portion 
of the soft palate, and 
ensure the denture is 
closed and at the PPS 

Th T Move the palate up and 
the teeth labially 

Figure 4-3 Troubleshooter’s Guide to Speech Sounds 

25 Having fashioned the wax rim to 

accommodate for speech adaptation, the next 

step outlined above is to select the denture 

tooth mold and the shade.  Hundreds of 

companies produce thousands of different 

shapes and sizes of teeth in multiple shades for 

dentists to offer to help patients enjoy a 

beautiful smile.  Selecting the right one for your 

patient can be frustrating.  Pop-science dental 

beliefs have suggested that the shape, outline, 

profile, size and shade of the tooth ought to 

correspond with the patient’s ethnicity, 

personality, gender, age, nose width, face type 

(square, narrow, round, etc), and certainly more.  

Literature has supported and defamed all of the 

above.  Many schools have a system in place to 

help narrow down the decision process.  Schools 

will select a system that usually relies on taking 

some measured element from the face to 

determine what size or shape ought to be used.  

This generally narrows the search down to about 

3-5 that the patient can select amongst.  Then 

the patient will select amongst 15 or so colors, 

while showing the patients an average tooth 

color (usually A2) to act as a reference in 

determining which of the 15 shades is best for 

them.  Dental laboratories provide patients’ the 

opportunity to pick their gingival shade as well, 

which is usually based on 2-3 various shades of 

pigmented pinks.  

26 It would be nice if the patient could go to the 

laboratory and have the technician make the 

denture in his mouth so that every aspect of the 

denture could be perfect.  But the reality is the 

time commitment (12 hours with a lab tech’s 

hands in your mouth) and the processing (placing 

your head into boiling temperatures, and 

thousand pound pressures) just are real practice 

builders.  So dentists have relied on what is 

called indirect dentistry –meaning that instead of 

directly working on the patients head, dentist 

provide labs with a few critical facial landmarks 

that will give the lab technicians facial references 

to indirectly build the dentures.  And even 

though indirect dentistry has some downsides, at 

least it is more practical in generating dentures 

than doing it directly.   

26b We have already looked at one use of 

indirect dentistry.  Remember the custom tray 

that we made?  We could have made the tray in 

the patient’s mouth, but instead we decided to 

provide our lab with some critical landmarks (i.e. 

the jaws that we made impressions of) that were 

made into stone casts on which the lab could 

indirectly build custom trays on.  We are now 

going to look at a critical tool dentists use to 

really help them do indirect dentistry 

successfully.  Years ago dentists really struggled 

with indirect dentistry because without directly 

working on the patients’ heads, so many of the 

products that dentists got back from labs doing 

stuff indirectly didn’t fit well.   The idea with 

indirect dentistry is to send labs only the critical 

elements of the head, and not the head.  But the 

problem was, how do you know what is critical 

(is the nose length critical, is the jaw width 

critical) and once you know what is critical, how 

do you manage sending that (do I just measure 

the nose length with a ruler, or should I make an 



impression of it).  It wasn’t until 1840 that 

dentists really began noticing what elements of 

the head were critical to send to a lab and also 

developed a way to send those critical elements 

to a lab.  What was critical, what did they notice, 

what did they develop? To answer these 

questions we have to understand the zeitgeist of 

labs during the 1800s.   The problem dentists 

faced was getting indirect prosthetics to not only 

fit back in place, but to fit back in place without 

being knocked around by the movements of the 

big strong mandible.  What they needed was a 

tool that could capture the top jaws position 

against the lower jaws position at any point in 

the lower jaw’s movement.  Finally In 1840 the 

first “jaw articulator” was patented, which could 

finally hold a cast of the top jaw and allow a 

lower jaw cast to move against the top jaw in any 

position the patient’s head would.   

26c Today’s “jaw articulators” are very 

commonplace in dentistry to help dentists do 

indirect lab work.  Jaw articulators are known 

today as articulators, and are basically metal 

hinges that hold casts.  Articulators range from 

very precise to very simplified, based on how 

well they replicate the actual relationships of 

your patient’s jaws to each other while moving.  

So . . . cool. .  .we have the casts on a tool that 

can hinge and knock against each other just like 

the patient’s jaws do when chewing;  but how 

did these early dentists get the casts in the 

proper relationship to the articulator.  It’s cool 

that the articulator will hold them and 

manipulate them, but to be very clear in our 

thinking, we must question for a second how do 

they get the relationships from the mouth to the 

articulator?  Before moving on, how would you 

do it?  See what your gifted brain can come up 

with.  This is actually really confusing, and it is 

amazing they were able to reduce the solution 

down to three basic things that needed to be 

transferred: one, the position of the jaws relative 

to the joints; two, the position of the jaws to 

themselves in a solid bite; and three, the angles 

of the jaw joints that direct the jaws in all the 

millions of positions jaws take when not biting.  

This solution is now used by dentists every day to 

help them do indirect lab work.  The solution 

that captures these elements can be seen by 

visiting one of my workshops.  

27 As noted above, bite records are very 

essential in indirect dentistry.  Imagine that one 

day in the future you have made a set of 

dentures for yourself, and you are ready to wear 

them out to a rocking nursing home party.  In 

making the dentures you did every step to 

perfection: you boxed it, you made the custom 

tray, you mixed stone in the proper ratios, etc.  

But as you put them in you feel that you can only 

bite down on the back right side.  What went 

wrong?  What about all that work you did? How 

could something be wrong, you followed every 

step to perfection?  What happened is certainly 

one of the most common problems you will 

experience in indirect dentistry –your bite record 

was off when making it on your patient, or it was 

transferred to the articulator wrong.  The reason 

this problem is so common is that there is 

currently no way to verify if your bite is right in 

the mouth or on the articulator.  How will you 

solve this problem? 

27b Accuracy in biting is a problem for indirect 

dentistry.  While some attempts have been made 

to ensure that the jaws are in the proper 

relationship while biting, none are strongly 

convincing or practical enough to be in wide 

usage.  The most common approaches used are 

built within the philosophies of what has been 



called “centric relation” (also called retruded 

position, relaxed closure, bracing postion, hinge 

postion, retruded contact position, bracing 

position, and terminal hinge position).  Centric 

relation has been acclaimed for years as a 

repeatable position and is relied on to reduce 

variability in bite records.  Various devices were 

developed by the genius of man to verify the 

accuracy of a given jaw position’s proximity to 

centric relation, and subsequently of the casts on 

the articulator.   One of the biggest problems in 

getting repeatable bites is that patients without 

teeth don’t have anything to guide them as to 

where to bite and therefore where to put their 

lower jaw in relation to the top.  How do you 

solve this problem?  What would you do?  It 

appears that dentists in the early 1900’s noticed 

they could manipulate the bones of the joints 

into a repeatable position using the glenoid fossa 

as basically an apex that could stabilize the head 

of the condyle of the mandible and allow it to 

hinge repeatedly.  So if a position could be found 

in the mouth that always allowed the two jaws 

to interact in the same position; then certainly if 

a bite record was made at this repeatable 

position it could be relied on to transfer the bite 

to the articulator and then back to the mouth 

after indirect lab work was done.  And that is a 

part of the justification for the use of centric 

relation. 

27c Getting the casts to relate on the articulator 

the same way they were in the mouth wasn’t the 

only problem being faced.  Dentists also 

recognized that in putting new teeth in the 

mouth the teeth positions effected all other 

aspects related to the jaws.  The teeth effected 

how the joints came together while chewing, the 

teeth effected the muscles’ vectors, the 

neuromuscular inputs to the brain, the load 

vector on the edentulous ridges, etc.  Certainly 

this downstream effect carried with it a lot of 

responsibility for the dentist.   Dentists needed 

some ideal position of the teeth to optimize the 

downstream effects on all the other oral 

structures.   Around the 1930’s, history 

documents cases where dentists are starting to 

consider the positive and negative consequences 

their jaw placements can have on other oral 

functions.  And an insurgence of interest in 

finding the ideal location escalated through the 

1980s.  This ideal joint location that has been 

long sought after has been called Centric 

Relation.  Centric relation currently is stated as 

having the jaws relate to the condyles while the 

condyles sit against the thinnest portion of the 

joints’ disc, while the disc sits against the most 

anteriosuperior position of the eminence.  This 

position is used to appropriately position the 

jaws and joints without creating biological 

problems and to accomplish indirect lab work 

with predictable outcomes. 

27d Idealistically, a jaw position that is 

repeatable and minimizes problems while 

maximizing benefits sounds great.  However, as 

reality often shows us, the Centric Relation story 

isn’t that clear.  Four problems are evident from 

the history of Centric Relation that are often 

described.  First, the definition identifying the 

location of Centric Relation has changed more 

than once, and much of our understandings of 

the repeatability and minimization of problems 

with the maximization of benefits come from the 

jaw locations defined with multiple different 

positions. This implies scientists didn’t clearly 

know where Centric Relation was.  Unfortunately 

most of our science on Centric Relation comes 

from this era.  The second problem regarding 

Centric Relation observed in the literature is 



related to detection devices and their clinical 

practicality.  In less abstract terms, we see that a 

definition was finally agreed on and unchanged 

around 1980, and so it appears humans finally 

found Centric Relation, and once found, tools for 

detecting Centric Relation emerged.  The 

problem seen from a distance is that these tools 

used to find Centric Relation, after the 1980’s, 

differed in their ability to accurately find Centric 

Relation and the most practical methods/tools 

(i.e. chin point guidance) used to detect Centric 

Relation were not as accurate as the less 

practical (therefore less used) but more accurate 

Buhnergraph.  So the upshot of this second 

problem is that although we defined it, in all the 

literature discussing Centric Relation did we 

really find it before we talked about it.  The third 

problem Centric Relation carries is that it is most 

often described as a joint position without 

influence of a coordinated tooth position (i.e. the 

teeth don’t touch in Centric Relation).  In fact, 

one of the most commonly cited papers on 

Centric Relation and it’s function with teeth 

(Glickman, 1974) reported that the use of CR in 

oral rehabilitations was subject to question since 

patients would not function in this position in his 

study.  The fourth problem Centric Relation has 

in clinical practice comes from a paper from 

Celenza where multiple full-mouth (n=32) 

rehabilitations were completed in Centric 

Relation and followed forward to analyze the 

anatomy of the joint after rehabilitation in 

Centric Relation.  Though many interesting 

points are observed, one problem for Centric 

Relation in the paper described that the mouth 

and joints adapted to allow for function away 

from Centric Relation.  In 30/32 rehabs, the joint 

formed a new ligamentous position more 

retruded than the original Centric Relation.  It 

appears from this study that the joint prefers not 

to function on in CR.  This fact seems to line up 

well with the anthroprmorphic fact that 90% of 

humans have a discrepancy between the 

mandible in Centric Relation and in Maximum 

Intercuspation.3  So in a sentence regarding the 

problems with Centric Relation in the history of 

dentistry it is safe to say, we don’t know where 

it is, once we know where it is we can’t find it, if 

found it isn’t functional, if found and functional 

it changes back to Maximum intercuspation.   

28 Obtaining a bite record on an edentulous 

patient is difficult, and having an ideal position 

(as ethereal as it is) is still worth striving for.  

Many techniques abound for properly securing 

the patient into Centric Relation, this author will 

describe the muscle-contact position as 

described by Dr. Shawky Mohamed.  This is used 

mainly for its intuitive process, but also for its 

high reproducibility.  Because of these benefits it 

is routinely used by many practitioners world-

wide.  To obtain the Centric Relation record using 

muscle-contact positioning, a patient’s head is 

oriented near the ‘alert-feeding position’ and the 

patient is shown how to relax his or her face as 

the dentist demonstrates the relaxed position 

with his own face.  This technique engages 

mirror neurons in the brain of the patient and a 

relaxed mandibular state is made by the patient.  

The patient then slowly, comfortably, habitually 

closes into the occlusal rim.  This process is 

repeated multiple times by the dentist and the 

patient until confidence and coordination among 

landmarks on the rims are certain.   Visit one of 

my workshops to see a demonstration on muscle 

contact positioning. 

29 Many rims are sent to the lab with bite 

records that don’t provide necessary 

considerations into overjet and overbite.  

Without consideration of overjet and overbite it 



is difficult to manage function, esthetics, and 

speech with high accuracy to the theory of 

idealism.  Many rims are sent to labs with the top 

rim resting on the same plane as the bottom rim, 

which is more efficient for dentists.  The natural 

teeth and classic denture set ups overlap planes 

of occlusion, so the rims sent to a lab on the 

same plane poses a problem for the lab tech and 

patient.  The problem is subtle, but can cause 

unexpected esthetic, phonetic, and functional 

problems for patients.   The issue for the lab tech 

is that he/she has to decide the overlap for the 

dentist and the patient, and since he/she doesn’t 

have a face or jaw to check his/her esthetic 

decision or functional considerations he has a 

problem too.  Unless efficiency is exclusively 

sought over exactness, the simple solution is to 

provide a bite record with rims that interdigitate 

with the esthetics, function, and speech, while 

overlapping like natural teeth do (figure 4-4).  

 

 
Figure 4-4 Overlap of wax rims’ occlusal planes 

 

30 With the rims shaped for overlapping and 

with their forms adhering to the theory of 

idealism, we are ready to record the relationship 

of the maxillary arch with the mandibular arch at 

the prescribed vertical dimension.  Using muscle 

contact positioning to direct our patient into a 

centric bite, a test is conducted 2-3 times to 

ensure reproducibility of the precise position.  

Once a habitual position is acquired, an occlusal 

registration material is placed between the rims 

and the habitual position is reproduced.  PVS 

(addition silicone) occlusal registration materials 

are known for their short working and setting 

times, their high stiffness, and for their very low 

dimensional change over a long period of time 

(0.04 - 0.2% after 7 days).  

31 A uniform biting surface is desired so that all 

the muscle fibers are utilized when biting. 

Whereas when biting on say, a single hair from 

one’s head, very specific muscle fibrils are being 

recruited for that task, and directing force most 

exclusively onto the hair and not the whole arch 

of teeth.  Many rims are melted so that their 

biting surface is uniform prior to setting the bite 

and so all the neuromuscular units are activated 

similar to chewing.  However, sometimes a rim is 

not uniform and only a section of the rims 

touche, and a smaller amount of neuromuscular 

units are directing a very specific vector of force. 

To correct this in an efficient way, use the 

occlusal registration material two times; once to 

make a uniform plane, and second to record the 

jaws biting against uniform resistance. 

32 It is very common for a dentist to use the 

articulator, as described previously, to represent 

the effects of the movements of the jaws on the 

denture teeth.  To do so, the jaws have to be 

mounted on an articulator, but how do we know 

where the jaws should be relative to the joints, 

so that we can mimic the movement of the jaws 

and the joints?  A facebow jaw recorder is used 

to provide the relationship between the jaw and 

the joints.  A facebow usually will connect to the 

maxillary teeth, and then will have some 



measuring system or device to judge the 

distances and movements of the condyles.  

When this information is recorded, it can be 

transferred to the articulator.  This facebow 

record, which is a classic hallmark of 

prosthodontic techniques, is largely ignored in 

the simplified techniques described in the 

literature because of inefficiency and low 

perceived functional-return on the timely 

investment. 

32 After the wax rims and casts are mounted on 

an articulator the case is ready to have the teeth 

set.  Whereas making custom trays and wax rims 

are fast and simple, setting teeth is a process 

that requires a high level of expert knowledge 

and is not usually done in house by an assistant.  

And since setting teeth takes so much time, it is 

not financially feasible to have a dentist do it at 

his/her high hourly wage.  The laboratory 

technician needs the 9 meso-esthetic 

prescriptions (see the video titled, “Theory of 

Idealism”) cut into the wax rim.  Generally, a 

doctor and a patient have selected a mould, 

however, with the meso-esthetic prescriptions 

the lab tech can select a mold that will maximize 

micro-esthetic norms inside the meso 

constraints.  Whoever selects the mould, the key 

is that the mould should not reach beyond the 

meso constraints. 

33 There are various occlusal philosophies or 

schemes.  Since this text is for a clinician and not  

a lab technician, Chapter 12 of Arthur Rahn’s 

textbook titled, “Textbook of Complete 

Dentures,” lays out some of the background 

concepts of tooth arrangement: namely; Anterior 

tooth considerations, Balanced Tooth 

arrangements, lingualized occlusion, cross 

arch/cross tooth occlusion, mono-plane 

occlusion, cross-bite articulation, etc.  

As clinicians it is good to know that lingualized 

occlusions are widely used due to their increased 

efficiency over mono-plane occlusion schemes.  

It has also been shown in the literature that 

anatomical teeth are preferred over lingualized 

teeth, for function and esthetics; however, most 

clinicians and labs use lingualized set ups as they 

seem to optimize efficiency with functionality.  

Though canine guidance has been dogmatically 

discouraged, we do see literature supporting the 

use of canine guidance schemes as patients 

prefer them.  With the increased use of implants 

in mouths, providing a more natural functional 

situation, more natural tooth schemes are being 

warmly accepted. 

34 The trial denture, or wax try in denture, is a 

very close replica of what the patient will look 

and sound like, but it is a poor replica of what it 

will likely feel and function like.  Letting the 

patient know this beforehand is very helpful to 

the patient.  The focus of the appointment is to 

see how it looks and how the speech sounds.  

Because the process is done indirectly, there are 

usually a few errors to be corrected, and these 

can be done during this try in appointment.  The 

color of the gingiva can be selected at this 

appointment.  If all aspects of the denture are 

within the limit the patient and the dentist like 

the case can be returned for the lab technician to 

process the denture.   

35 As this text is not a text for lab technicians, 

the lab process of how a denture is made will not 

be described, but for the insatiably curious, the 

steps can be seen on a TV series documentary 

titled “How it’s Made.”  It is good to point out to 

clinicians though that there are 13 fundamental 

errors that will take place during processing 

indirectly that at this point in time have not been 

eliminated (these errors can be seen on my video 



titled, “Kissing in Dentures”).   These errors play 

a big role in why the academic and simplified 

techniques produce equivalent dentures. 

36 After completing the lab processing of the 

denture, the denture is ready for delivery to the 

patient.  This is a critical point of communication 

as it can share negative expectations prior to 

use, so that the patient will know not to hold the 

doctor accountable for general problems 

inherent in dentures.  The acronym: “K.I.S I.N.  A. 

D.E.N.T.U.R.E” is an easy checklist to use to 

address most potential problems (Figure 4-5).   

 

K “Kin” –Kin like friends, will be available 
when needed, and you will be available 
when the patient needs any help.  

I Implants –Implants make good dentures 
better, inform every patient about how 
dentures are not great, but implant 
dentures can be better. 

S Social – Harder to talk, will move, may come 
out, will effect socializing 

I Involuntary gag reflex may be an issue, and 
if so pt will need to get implants 

N Nutrition – Patient will decrease in fiber, 
vitamin A, Calcium and increase in fiber 

A Adhesives – Make bad dentures a little 
better, especially on important occasions, 
but will help particularize foods better 

D Disinfection – clean teeth with a brush, and 
soak them in a cleanser 

E Esthetics – Teeth follow the ridges and not 
ideal esthetics. 

N New Attachments – Denture abutments and 
the attachments will wear out, and need to 
be replaced. 

T Teeter-Totter – the bottom implant denture 
will rock up and down in the back like a 
teeter-totter. 

U Unnatural Function  -Teeth move, and more 
so on the bottom without implants, so it will 

be 10% as good as  teeth without implants, 
and 50% as good with mandibular implants 

R Resorption – Patients don’t know that the 
jaws keep shrinking which will mean more 
dentures and upcoming relines 

E Endless sore spots – because of resorption, 
the dentures will continue to cause sore 
spots forever. 

Figure 4-5. “Kiss in a Denture” acronym for 

communicating expectations 

 

37 Delivering the denture will require testing: the 

comfort feel of the dentures on the gums; the 

ability to speak; the appearance of the teeth; the 

uniformity of the bite; the eccentric contacts and 

prematurities.  To test the feel, a pressure 

indicating paste is used to discern non-uniform 

pressure spots and these spots are eliminated.  

However, this is best done after the bite is 

checked so that the pressure spots on the gums 

are not mistaken for uneven occlusal pressure.  

To test the feel of the gums before biting, it is 

best to insert one at a time and let the patient 

describe any negative sharp locations.  After 

both dentures feel good, check the bite with 

articulating paper.  It is widely accepted that as 

many teeth as possible should touch in maximum 

intercuspation to distribute as much of the force 

throughout as much of the residual ridge as 

possible.  Generally, one contact per tooth is 

sought in a lingualized occlusion in maximum 

intercuspation.  Once centric contacts are evenly 

distributed eccentric contacts are tested.  Even 

though food chewing is largely a unilateral 

experience, the excursive movements are 

generally best supported by as many teeth as 

possible so as to be stress reducing during 

parafunction.   Prematuraties are eliminated so 

as to not be destabilizing.  Once the denture 

occlusion is within some acceptable limit, it is 



best to return to the feel of the denture.  

Pressure indicating paste is now used and non-

uniform areas inside the denture are polished 

away.  Speech is examined, and discussions 

about adaptation and home therapy to improve 

speech are described.  A mirror or photographs 

are used to verify that the appearance of the 

teeth is acceptable. 

38 Follow up is scheduled for 24 hours later and 

one week later.  Sore spots and cheek/lip 

chewing are the most common problems.   

39 The steps for making a lower denture are 

largely the same as a top denture, except that 

the bottom dentures often have implant 

attachments in them and bottom dentures 

interact with the tongue in a far different way 

than does the maxillary denture.  The implant 

attachments will require the practitioner to have 

additional essential knowledge beyond dentures 

in the following topics: prosthetic space, 

attachment properties, and fabrication 

techniques.  The bottom denture will have to 

consider a little difference in impression 

techniques to properly management the long-

term involvement with the tongue. 

40 The tongue is a strong and very mobile 

destabilizer of the bottom denture, however, by 

impressing the bottom denture with this in mind 

bottom denture wearers experiences can be 

improved.  PVS impression material will usually 

give about 60 seconds of manipulation time 

before it begins setting.  During the working time 

it is reasonable to have the patient move his/her 

tongue cheek to cheek, and pressed up against 

the palate and premaxilla.  As the tongue 

connects to the floor of the mouth, by having the 

patient open wide, and thereby tightening the 

floor of the mouth, the tongue will record the 

proper confines for itself next to the denture 

during this activity 

 

CDT 6053, The Mandibular Overdenture 

41 The mandibular, complete, removable, 

implant-assisted, denture prosthesis is a long 

name often times replaced with lower 

overdenture.  The lower overdenture most 

commonly rests on two implant abutments by 

way of various attachments.  In this paper, 

attention will only be paid to ball attachments 

and Locator attachment (Zest Anchors, CA) 

because of the tremendous market-volume of 

these two overdenture attachments in use.   

42 The average thickness of a denture is 

between 2-3mm.  The Locator attachment is 

smaller than the ball attachment, but it still 

measures 3mm in height and 5mm in width.  In 

addition, attachment overdentures are far more 

likely to break than are normal dentures, this is 

because the attachment requires a cavity to sit in 

and cavities in solid structures are weak points.  

So, given the thickness disparity between the 

attachment and the denture, and the given the 

weakening cavity surrounding the attachment, 

practitioners and lab technicians over engineer 

the overdenture by adding additional acrylic 

thickness to avoid possible breakage.  A safe 

simplification is to ensure that an attachment 

always has 3-4mm of acrylic above and beside it.  

So if dentures are usually 2-3mm in height, then 

overdentures (at the attachment sites) are 5-

7mm in height.  Usually the denture is 2-3mm 

buccal and lingual to the ridge, with an 

overdenture consideration for the 3-4mm of 

added acrylic beside the 5mm wide attachment 

changes the horizontal width of the denture to at 



least 11mm (3+5+3=11).  Though this is a safe 

simplification, it does not translate practically to 

clinical decision making very easily because the 

numbers don’t consider teeth, and so many 

practitioners prefer to consider the height 

prescriptions that include tooth heights.  The 

following chart (figure 4-6) provides a more 

practical algorithm for prescribing the amount of 

space necessary for overdentures.  

 

Tooth Size (S,M,L) 
and/or FORCES (S,M,L) 

Mand. 
Anterior 

Posterior 

Small tooth (7mm) 11 8 

Medium tooth (8mm) 13 9 

Large tooth (8-9mm) 14 10 
Figure 4-6. Overdenture heights from incisal/occlusal 

to intaglio, based on central incisor tooth sizes or 

magnitude of the possible force size from a patient) 

To determine the space, a wax rim or an existing 

denture is measured from incisal edges (or the 

posterior occlusal surfaces when more than two 

implants are used) to the intaglio (figure 4-7). 

 

 
Figure 4-7 measuring space from incisal to intaglio 

 

If an overdenture will have more than two 

implants they are placed further distal in the 

denture (usually molar area) and don’t need as 

much space because the denture teeth have 

greater surface area and are smaller.  When 

overdentures are just assisted by two implants 

the implants are most often placed in-between 

the mental foramens, and since the front teeth 

have less surface area and are longer the front 

needs more space than the posterior.   

 

43 Given the strict view that the Theory of 

Idealism suggests that there is one ideal place for 

teeth and every position outside of that ideal 

location is less attractive, that means that if we 

need to gain space, it often comes from excising 

bone from the mandible and not from raising the 

teeth up.  Bone reduction is generally between 4-

6mm for patients with natural teeth in normal 

positions.  If the patient has teeth that have been 

compensatorily erupting while wearing -due to 

attrition- or just has long lower teeth the patient 

may need more drastic bone reduction (figure 4-

7).  Bone reduction is concerning, because the 

patient is left with a smaller ridge to hold the 

denture stable; also, the reduction removes 

precious keratinized gingiva which is sorely 

needed around implants; and finally, it also 

leaves the patient worse off if the implants fail. 

 

 

 
Figure 4-7.  Patient with long lower tooth display that 

would require more bony reduction than normal 



44a Once the space has been acquired the 

overdenture is fabricated with either the 

intention of placing the attachments into the 

denture indirectly in the lab for greater strength 

and efficiency or directly in the mouth for 

greater accuracy.  If done indirectly a number of 

methods exist to transfer the implant positions in 

the jaw to a lab technician, but the 

manufacturers of the attachments do provide a 

stock way of transferring the necessary 

information to the lab for indirect work.  When 

placing the attachments in the lab indirectly, the 

lab tech will place the attachments into the 

acrylic with tremendous heat and pressure which 

greatly strengthens the overdenture at the 

weakened cavity.  When the lab tech returns the 

overdenture to you for delivery, it is ready to go 

into the patient’s mouth.  If the overdenture is 

thick, appears to be strong, and the dentist 

perceives a need for high accuracy between the 

attachments and the implants then a direct 

connection of the attachments is carried out.  

This direct approach greatly weakens the 

denture because the denture has to be cored out 

to fit the attachment and then a self-curing resin 

of lower strength is used to fill in the cavitation 

and hold the attachment in place.  Because the 

overdenture has to be fitted to the implants and 

the dentist also has to wait for the self-curing 

resin to cure and to be cleaned up, it takes more 

of the dentist’s expensive time. 

44b Direct methods of connecting the 

attachment to the denture from the 

manufacturer are as follows.  1. Place a “White-

Block-Out-Spacer Ring” around each abutment 

and press it down to the tissue. Place a “Denture 

Cap” with a “Black Processing Male” onto each 

abutment and press down firmly to ensure 

engagement of the abutment.  2. Apply fit check 

marking paste or occlusal registration material 

inside of the denture. Insert it into the mouth in 

position over the “Denture Caps.” Mark the 

areas where the denture will need to be relieved 

to allow space for the caps to be picked up.  3. 

Relieve the areas marked with an acrylic bur. Try 

in the denture to verify that the “Denture Caps” 

are not in contact with the acrylic in any area. 

Cut lingual/palatal vent windows in the denture 

to visualize full seating and for excess material to 

vent. Cut an undercut below the intaglio surface 

of each “Denture Cap” relief area for mechanical 

retention.  4.  Dry the “Denture Caps.” Apply a 

small amount of chairside reline material around 

the circumference of each cap. Place chairside 

reline material into the relief areas of the 

denture and seat it over the caps and onto the 

tissue. Have the patient close into light occlusion 

and hold while the chairside reline material sets.  

5.  Disengage the denture from the abutments 

and remove from the mouth. Verify that the 

“Denture Caps” have been securely processed 

into the denture. Fill any voids, and polish the 

denture.  6. Place the denture in the mouth and 

press down to engage the males on the 

attachment system.   If one comes out, it is 

usually best to remove the one attachment still 

in the denture and redo both attachments at the 

same time. 

45 Finally, the overdenture has its attachments 

(either direct or indirect) and the patient will 

need his resilient liner.  The resilient liner is the 

replaceable item in the attachment system that 

connects the implant abutment to the 

attachment, but will eventually wear out.  The 

ball attachments resilient liner allows for about 

1.0mm of movement, whereas the Locator only 

allows for 0.1mm of movement.  That 10 fold 

difference has unusually large effects.  The ball 



attachment will allow the tissue to play a bigger 

role in the assistance of the denture as it moves 

about the same amount as the supporting tissue.  

Whereas the Locators move 1/10 as much as the 

tissue, and so though it makes the patient feel 

more comfortable because it moves less, it 

doesn’t transfer as much energy to the tissues as 

the ball attachment does, so the resilient liners 

are changed out nearly 10 times as often.  The 

Locator offers a range of resilient liners to 

provide various retention strengths.  They also 

offer a line of “extended-range” Locator 

attachments that are more tolerant of non-

parallel implants.  Figure 4-8 gives the relative 

retention strengths of the Locator attachments. 

 

COLOR ORDER (strong – weak) mnemonic 

Clear Colors (C) 

Green (extended range) Give (G) 

Pink Prosthodontists (P) 

Orange (extended range) Order (O) 

Blue  Blunders (B) 

Red (extended range) Regularly (R) 

Grey (no retention)  

Figure 4-8. Color order of Locator attachments and a 

helpful mnemonic to remember the color order. 

 

46 Locator resilient liners will need to be 

changed out as often as once a year or as regular 

as once a weak.  The average is about 4-

6months.  Generally patients are started on a 

lighter retention color so as to help them get 

used to putting them in and out.  Once the 

patient has become used to a certain path of 

insertion and wants greater retention, then 

scaling them to something in the middle is good.  

That way there are stronger options remaining if 

a dentist needs to increase retention later, which 

is often the case as most patients become 

frustrated with the retention at some point in 

time.  Sometimes patients will not properly 

insert the overdenture, or have a habit of biting 

the denture into place, and this will deform the 

resilient liner.  Once the resilient liner is 

deformed the patient won’t be able to insert the 

overdenture very well and will become 

frustrated.  Examination of the resilient liner will 

usually reveal a bent edge, suggesting 

misplacement.  By the dentist providing a new 

resilient liner and a discussion about how to 

place the overdenture in the mouth without 

biting is usually enough to resolve the situation.   

47 Of the 28 edentulous patients you will see in 

the first year out of your education experience, 

the prosthetic considerations in this paper will 

provide the essential knowledge needed for 90% 

of these edentulous patients. 
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