




PH: Yes, through articles like this, Mike. Realize that, at one time, the whole idea of anterior-
guidance was ridiculous. If you go back far enough into dentistry, the movement of the mandible 
was allegedly believed to be controlled by posterior determinants, condylar angles, and cusp-fossa 
angles. Remember that? Once the whole concept of anterior-guidance was introduced, dentists 
said, “Ah, okay.” And once they understood anterior-guidance, it made understanding the rest of 
the mouth easier, right? 

This is similar; it’s just a matter of getting to a tipping point. The illustration on page 43 (Figure 1) 
shows the level of case acceptance relative to the size of the dental fee. The case acceptance stays 
fairly level at 80 to 90 percent or higher up to about the $2,500 to $3,000 fee level. Then after the 
fee goes above $4,000, it’s a straight nosedive down to $10,000 plus. 

Now, the second illustration (Figure 2) on page 44 is the same graph, but this time, it has two ar-
rows pointing up. On the left side, between 3000 and the 0, an arrow points up indicating a rise in 
the dental IQ. On the right side, the arrow will be twice as big because, if the patients have twice 
the number of problems, they will need twice the amount of education. Historically, that’s what we 
believe, right? 

But if that were true, why would the first graph be true? If raising the dental IQ was the key to case 
acceptance, then why does case acceptance go dramatically down when the case goes over $5,000 
if it were, indeed, IQ-driven behavior? 

Well, the truth is it’s not IQ-driven behavior. The doctor-patient relationship conversation is related 
to case acceptance because relationship-building in the dental practice is not based on patient edu-
cation. The education model is a cultural trap that requires escaping from. For most dentists, that 
feels unnatural—like eating meat on Friday felt unnatural for me. 

The third illustration (Figure 3) is the crown-jewel of this article because it shows an inverse rela-
tionship to be aware of when dealing with patients. The horizontal axis represents the complexity 
of care as defined by the level of fee; the vertical axis is its relative impact on case acceptance.

When the case fee is low, like $800, $1000, $2000, the cultural belief of educating the patient 
serves us well. Patients with typically minor conditions need to be educated about those condi-
tions because they probably don’t know they have them in their mouth. Raising their dental IQ 
becomes the driving energy for patients to say “yes” to the treatment plan. They get educated into 
readiness. 

Now, let’s review the role of advocacy, which is the attitude that we help patients find ways to get 
their teeth fixed by saying, “I know I can help you, but is this the right time for you? Let me find 
the best way.” 

The role of advocacy below the $3,000 level doesn’t operate that much because dental insurance, 
credit cards, CareCredit, and third-party payers help ease the financial crunch. Also, small cases  
like that don’t take much time—two or three appointments—so they’re not as disruptive to 
the patient as long treatment plans can be. This tells us that suitability is not that big an issue  
below $2,000. 

But as the case fee increases and complexity of care increases, the role of IQ decreases and the role 
of advocacy increases to the point where they cross. Then, at the $10,000 level, IQ plays almost no 
role at all and advocacy plays the dominant role. 

MD: The first time I looked at that, I thought, “It seems counterintuitive for the dental IQ to be sloping 
downward like that.” But I took that to mean the higher the dollar amount on the case, the more obvious 
the problem’s going to be to the patient as opposed to back at $1,000, where they have two areas of inter-
proximal decay. When you get to a $10,000 treatment plan, dental disability is a big problem. There’s no 
way a patient doesn’t know about it.

PH: That’s exactly right, Mike. Patients in that category are totally aware of their disability—not all 
the details but certainly the overriding condition. So, in the absence of disability, IQ dominates. 
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In the absence of disability, raising the patient’s IQ dominates relative to case 
acceptance. Why? Patients are not aware of the condition because disability 
isn’t a factor.

But in the presence of disability—and especially in extreme disability—the 
role of advocacy takes over. It’s more related to the size of the fee and the 
hassle of the case than to the depth of the disability. This is what should re-
place the blind pursuit of patient education—a situational approach based 
on current conditions and issues. For complex cases, a situational leadership 
model replaces the blind pursuit of education. That way, we don’t educate our 
patients right out of our offices.

MD: I see. We approach our patients with education, but when they don’t accept 
treatment, it stresses us and our staff. It’s a vicious circle started by this cultural 
belief that’s been around so long, no one knows who came up with it. But I think 
it’s been around the last 50 years.

PH: Here’s my call to action for your readers, Mike. They can enlarge Figure 
3 or have it available to download on a computer. Then they laminate it and 
keep it in the lab or on the desk in the treatment planning area. When they’re 
about to see a new patient or present a treatment plan, they pick up this 
laminated illustration, look at it, and ask themselves, “What do I need to do 
here? Do I need to be educating this patient? Or do I need to be this patient’s 
advocate?” 

Typically, dentists haven’t asked this question before because the culture hasn’t 
allowed for it. But what if the culture changed? How much easier would this 
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be for the patient? How much easier would this be for the dentist? How much 
easier would it be to manifest clinical quality at the level deemed most appro-
priate in the presence of prosperity and the absence of stress? 

MD: Yes, and what would it do for the perception of the profession as more people 
and dentists start to approach these types of situations this way? It’s not about the 
quality; it’s about suitability. 

PH: The patients have always known this; the dentists are just now discover-
ing it. When I teach suitability in workshops, many times dentists and team 
members approach me afterward and say, “You know, Homoly, this suitability 
thing you’re talking about is just good common sense.”

They’re right; it is just good common sense. And chances are that if dentists 
were never exposed to the existing quality-centered culture, the suitability- 
centered approach would evolve naturally in their practices. Why? Because 
successful suitability models exist in many other business models. 

Unfortunately, most of us—me and you included, Mike—were educated out of 
common sense in the prevailing culture of dental education. It’s time to evolve 
our culture.

MD: What’s a good starting point for dentists to evolve their thinking along these 
lines, Paul?

PH: If your readers like this article, they’d love reading my book, Making It 
Easy for Patients to Say “Yes”. They can order it online at www.paulhomoly.
com, or call my office at 800.294.9370 and my team will send it out. 

And one more thing, Mike. Thanks for making the effort to spread the message 
by publishing this article. It’s a big part of evolving our culture and making 
everyone’s life easier.

To contact Dr. Paul Homoly or to purchase his book, call 800-294-9370, visit www.paulhomoly.com, or e-mail 
paul@paulhomoly.com.
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Four crowns. Four price tags.
Can technicians and dentists tell the difference?

Perception is the only reality

Can technicians and dentists tell the difference between a $25 crown and a $325 crown? 
The answer, for the most part, is “no!” according to an exclusive Lab Management Today 
(LMT) research study.

LMT selected four crowns from four different laboratories that participated in its 2007 Crown Challenge, a competition 
in which 228 individuals and technician teams fabricated the same crown using the same prescription and duplicate 
models provided by LMT. LMT chose these four crowns in particular because they had price tags that differed by $100, 
starting at $25 and topping out at $325. It’s important to note that the LMT Crown Challenge participants were know-
ingly putting their best foot forward in hopes of winning the competition, meaning this is not a random sampling.

LMT traveled the country to ask dentists and technicians to examine these four crowns on the models and match them 
with the correct price tag. Of the 70 dentists who participated, only 3 percent matched all four crowns correctly; among 
the 106 technician participants, only 10 percent did so.

Four crowns were fabricated for LMT’s 2007 Crown Challenge using the following prescription: Pin and section the master model and die, 
and fabricate a PFM crown in shade VITA A3.5, using a noble alloy, for tooth 14 with a small circumferential metal collar. Place some light fis-
sure staining in the occlusal grooves to simulate a lifelike appearance. 

Please note that the crowns and models may have marks on them from the articulating paper used during evaluation. 

Crown 1 : $125. Fabricated by a 10-person full service laboratory located in the Southeast.

– ARTICLE by Kelly Fessel Carr, Editor of LMT

– Reprinted with permission from  LMT’s September 2008 Issue 
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The message

Given that there are no universal technical standards in our industry and that 
participants were judging the crowns on the model, not in the mouth, the re-
sults aren’t all that surprising. Many of the dentist-participants readily admitted 
that they had no idea which crown sold for which price. Their overall impres-
sions of the four crowns ranged from one end of the spectrum to the other; for 
instance, one said, “None of these crowns excite me,” while another said, “All 
these crowns are very nicely done with good marginal fit.”

So if quality is in the eye of the beholder and your dentist-clients agree with 
one dentist-participant who said, “A crown is just a crown,” how do you distin-
guish yourself from the competition? With such a disparity of opinions about 
the definition of quality, saying you offer a “quality product” isn’t enough of 
a sales pitch.

Providing a restoration with acceptable form, fit and function is a given in 
today’s technical world. But what would make a dentist pay $100 more for a 
particular crown is his perception of value, which is influenced by your mar-
keting efforts, positioning strategy and additional services. Technical support, 
customer service and ability to be a valuable resource to your clients are para-
mount to his opinion of your work, and the fee he’s willing to pay.

Listening to the dentist-participants’ comments during the evaluation process provides a first-hand review of what they 
look for in a laboratory relationship. 

Here are some fundamental points to help get inside your dentist-client’s head:

Consistency is king: “This is a decent $25 crown, but will you get that same quality from restoration to restora-
tion?” asked one dentist-participant. “Consistency over time is what I look for in a laboratory.” Whether your laboratory 
is positioned as high-end, economy, or somewhere in between, your clients expect consistency on every case they re-
ceive from your laboratory.

One dentist’s ceiling is another one’s floor: Dentist-participants had differing opinions about the tech-
nical aspects of these four crowns: one liked the anatomy on the $125 crown, another thought it was bulky; one liked 
the esthetics and staining on the $225 crown, another didn’t. Just as your employees need to know what you expect, 
you need to have a clear understanding of your dentist-clients’ technical expectations and document his preferences, 
such as how he likes his contacts and style of laterals and metal collars. Also, your employees need to have the technical 
expertise to be flexible in their case design in order to execute client preferences.

The power of packaging: Several dentist-participants mentioned that sloppy model work and inexpensive ar-

Kristen Cabral (left), district sales man-
ager at Knight Dental Group in Olds-
mar, Fla., was among the 10 percent of 
technicians who correctly identified the 
prices of all four crowns. LMT’s Manag-
ing Editor, Kim Molinaro, looks on.

Crown 2 : $325. Fabricated by a seven-person C&B laboratory located in the West.
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Crown 3 : $25. Fabricated by a 10-person full service laboratory located outside the U.S.

ticulators are often indicative of lower-priced work, while sophisticated pinning systems and expensive die stone are 
synonymous with higher-priced work. This may or may not be the reality, but it’s a perception worth noting and under-
scores the need to focus on the esthetics of all aspects of your case presentation—not just the denture tooth setup or 
porcelain layering, but also your exterior packaging.

Four crowns. Four price tags. Who matched them correctly?

LMT selected four crowns with fees that differed by $100, starting at $25 and topping out at $325. Technicians and 
dentists examined the crowns and tried to match them with the correct price tag. Here are the percentages of correct 
answers for the 106 technician-participants vs. the 69 dentist-participants:

The $25 crown vs. the $325 crown

•	 The $25 crown was made by a 10-person full service lab located outside the U.S.

•	 The $325 crown was made by a seven-person C&B lab in a western U.S. state.

Ramzy Abdullah, owner of Highlands 
Dental Lab in Needham, Mass., feels all 
four crowns are of average quality.

Debbie Green, director of technical 
services at Alpine Dental Laboratory, 
Lehi, Utah, scrutinizes the four crowns 
during the CAL-Lab Meeting in Febru-
ary in Chicago.

Scott Graule, owner of Anchor Dental 
Lab, Charleston, S.C., sitting with 
LMT’s Associate Publisher/Editor, Kelly 
Carr, at LAB DAY Chicago.

0 correct 1 correct 2 correct All correct

Technicians (106 total) 26% 32% 32% 10%

Dentists (69 total) 38% 26% 33% 3%
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Crown 4 : $225. Fabricated by a two-person full service laboratory located in the Southeast.

•	 Of the four crowns in LMT’s exclusive research study, the $325 and $25 were the only ones that were articulated.

•	 Nine percent of technician-participants put a $325 price tag on the $25 crown, whereas 33 percent of dentist-	
	 participants did so.

•	 Nearly half of the technician-participants correctly identified the $325 crown; only 32 percent of dentist-partici-	
	 pants did so. 

No conSensus among technician-participants

“You could seat any one of these crowns.”

“All of these crowns are acceptable.”

“I wouldn’t pay $325 or $225 for any of them.” 

“If there’s a $25 crown here, it’s a GOOD $25 crown.”

“I don’t think there’s a $325 crown here.”

“There’s not as much difference between the $25 and $325 crowns as you’d expect.”

“All are high in occlusion.”

“None of the model work is worthy of $325.”

“There’s not one here worth $325, but whoever’s getting that—God bless ‘em!”

Reprinted with permission from LMT® Communications, Inc. Copyright ©2008. Visit www.lmtcommunications.com
Crown photos provided by Brad Stanton Photography, Danbury, CT
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– ARTICLE and PHOTOS by  
Ellis Neiburger, DDS

Man evolved in an environment in which the occlusion was worn down quickly, resulting in flattened occlusal 
and interproximal surfaces. This rapid wear reduced occlusal decay, traumatic occlusion, malaligned teeth, 
impactions, and temporomandibular disease (TMD). In the last 250 years, however, new food production 
techniques created an environment that was less dentally abrasive than earlier diets. Teeth were not worn 
down as programmed in our “evolutionary blueprint.” This lack of wear resulted in increased caries, cusp 
fractures, bruxing, malocclusion, periodontal disease, and TMD. A practical re-creation of ancient dental wear 
patterns can help to reduce these modern dental diseases.

Great controversies have erupted recently over the question, “What is normal occlusion?” A variety of scholars, cli-
nicians, and other experts have suggested numerous hallmarks of “proper” occlusion, including appropriate cusp 

heights, degrees of canine rise, and adjustments favoring centric relation and/or centric occlusion.1-3

of

the

Ancient Clinical Tips for Modern Dentists

evolution  
	 human occlusion—
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Many of these experts and their supporting camps have battled over which theories are correct and how occlusally 
related diseases should be treated. In some cases, these theories have taken the forms of mystic religions, with gurus 
and their disciples sniping at each other over arbitrary walls of definitional purity.

Today, as in the past, there is no one theory of occlusion which, when applied to the many dental diseases found in 
our society, explains and leads to cures for all cases and situations.1,2 The wide use of money-driven new technology, 
gadgets, for-profit educational institutes, therapy modalities, and medications has not provided consistent, predictable 
relief to those who have temporomandibular disease (TMD) or serial cracked cusp syndrome. Some clinical techniques 
will cure one individual but not another who appears to have the same symptoms.2,3

Dental research into TMD and other occlusion syndromes often is a hit or miss affair with inadequate samples, lack of 
meaningful controls, and a general inability to master all of the relevant parameters, such as psychology, physiology, 
and individual variation. Many studies omit obvious conditions, which nullify their results. Few TMD researchers and 
clinicians conduct an internal examination of the patient’s ears (to check for ear pathology that may trigger TMD) or 
consider the high incidence of TMD-related headaches and myalgias reported by patients taking common drugs such 
as Isordil (25 percent incidence), Prozac (20 percent), and Procardia (23 percent).4

As more clinicians become enamored and then disillusioned with one theory/technique or another, the need for an 
accurate and universal understanding of occlusion becomes imperative for the educated dentist. We must know what 
“normal” occlusion is and how to treat the deviations that result in pathology for our patients and frustration for us. 
This article presents a historic definition of normal occlusion and evidence-based recommendations established by our 
evolutionary history.

Recent history
Modern theories defining normal occlusion began in the mid-1800s with Carabelli (1844) and Angle (1899) refining a 
classification of occlusion based on the position and interdigitation of the teeth.5 Early theories seemed to stress reli-
gion (Bonwill’s triangle of the lower jaw [1899]: “This is God’s architecture”), temperament (Angle [1900, 1907]: “though 
the length of overbite varies, being greater in the teeth indicating the bilious and nervous temperaments. . .”), ideals 
(Christensen [1905]: “the ideal bite path must always follow spherical surfaces”), or combinations of these nonscientific 
notions (e.g., Monson, Moses) mixed with quasi-scientific observations.5

Many dental authors today quote and derive their theories and treatments from the inspired, anecdotal scientific work 
of these early dentists. Jankelson’s theory of neuromuscular occlusion (1970) and Dawson’s stress reduction/harmony 
theory of jaw function (1989) currently are in favor.3,6

Evolution
Man is the product of his evolutionary history. “Normal” occlusion, like all other aspects of human anatomy-physiology, 
is the result of man’s evolution. The major evolutionary pressures of heredity and environment have shaped us over our 
4+ million year history.5,7,8 These forces have had a great impact on our body design and function (Figure 1).

Heredity, the first evolutionary force, links the new generations with their ancestors. Modern humans (Cro-Magnons), as 
compared to earlier species (e.g., Homo erectus, the australopithicines, the Neanderthals), have existed no longer than 
4,000 generations (100,000 years). Yet our anatomy, including our occlusion (flat plane), is stable and has not changed 
significantly (with one exception) (Figures 1–5).7,8 Our teeth and supporting structures were genetically programmed to 
function in an environment of heavy attrition, which generally flattened them interproximally and in occlusion (Figure 
6).5,7,8

The second force in our evolution is environmental. It is the environment, through natural selection processes, that al-
lows individuals (and their progeny) to survive with a variety of naturally occurring genetic mutations.7 If a mutation in 
one’s anatomy (e.g., size, color, intelligence) gives an advantage to a family in a particular environmental setting, they 
will reproduce successfully and thrive as compared to a poorly endowed group who may become extinct during the 
ever-present competition for limited nutrition and living space (natural selection).
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Successful genetic traits, which have remained stable 
over thousands of generations of changing environ-
ments, are strong evidence of positive, well-established, 
“normal” phenotypes. Any dental trait (tooth design, jaw 
shape, and so on) which has lasted unchanged over the 
millennia of our species’ existence must be considered 
essentially successful and thus be the norm (“normal”).10 
We know that these traits (e.g., flat plane occlusion) have 
evolved and were perfected, so to speak, by natural se-
lection because they have functioned and continue to 
function sufficiently well to ensure continued survival 
and success to the humans who have possessed them. 
Those individuals whose anatomy deviated from these 
traits (mutations) are extinct, attesting to the lack of ben-
efit derived from the deviated traits.

To identify what is normal occlusion, we must study the 
occlusions of our ancestors (evidence-based research) 
and, especially, the occlusions of modern (Cro-Magnon) 
man in today’s third world and first world societies. By 
doing this, important lessons can be learned regarding 
what our occlusion is, what it should be, and how we can 
treat associated pathology successfully.

Flat plane occlusion
The earliest pre-human and human-like animals (the 
australopithicines, Homo erectus, Homo hablis, the Ne-
anderthals) lived in an environment in which the occlu-
sion was worn quickly (Figures 1–5).8 Pointed cusps and 
deep fossa of new teeth, which served the purpose of 
efficient eruption and positioning, were flattened quickly 
by coarse, gritty diets and constant, day-long chewing, 
as were the grooved occlusal anatomy and pointed in-
terproximal contacts of new teeth.5,8,11 Soft, nonabrasive 
food was rare, and the life span essentially was deter-
mined by the ability to chew enough food adequately 
to extract sufficient nutrition to survive.7 The lack (until 
recently) of fossils and historic skeletons with cuspal oc-
clusion or less than half of their natural teeth attest to the 
fact that early man needed his teeth to survive. In a study 
of more than 10,000 ancient skeletons worldwide, fewer 

Figure 1: Man’s evolutionary development from the ape-like Ramapithecus to modern (Cro-
Magnon) man. It now is believed that the Neanderthals are an offshoot of our species rather 
than a direct ancestor.

Figure 2: An australopithicine skull, more than two million years old, 
showing flat plane occlusion acquired by heavy dental attrition.

Figure 3: Homo erectus skull, approximately one million years old, 
showing flat plane occlusion and an edge-to-edge bite.
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than 0.02 percent had cuspal occlusion.7,8,11-16 In ancient times, life was brutish, mean, and short. Maintaining cuspal 
occlusion or losing too many teeth would reduce chances of survival.15

Early man and many present-day residents of third world nations chewed and lived with flattened, well-worn teeth 
(Figures 5–9).11-15 This condition is termed flat plane occlusion (Figure 6).12,15 In flat plane occlusion, the occlusal table 
is predominately flat. The teeth have low (if any) cusps and shallow fossa. The interproximal areas are worn nearly 
flat so that teeth contact each other on a broad surface area (Figure 5). The interproximal distance between teeth is 
shortened. There is essentially no canine rise and little incisor guidance. The bite often can be slipped into an edge-to-
edge relationship in which centric occlusion (the maximum interdigitation of the teeth) becomes centric relation (the 
occlusion manifested by the most superior position of the mandibular condyle in the glenoid fossa).3 The jaw can slide 
easily into all excursions, including protrusion and lateral directions, with most teeth contacting each other.11,12,15,18 This 
condition represents a range of wear in which cusp inclines may vary slightly (between 0 and 20 degrees) and some 
teeth may not occlude in concert with their neighbors. Generally, every tooth is naturally flattened and equilibrated 
with the others (Figures 5 & 6).8,11,12

Heavy dental wear is the primary source of flat plane oc-
clusion (Figures 5, 6, & 8). The most common cause (seen 
today and assumed historically) is fine abrasives in food 
and a relatively long period of mastication each day. Eat-
ing gritty food contaminated with sand or earth from the 
natural environment or from worn millstones (used in 
pre-industrial societies) gradually will lead to flat plane 
occlusion. Based on skull studies from all societies in hu-
man history (except recently in the industrial world), this 
condition has been the norm for most of mankind since 
the time of the australopithicines (4 million years ago) 
(Figures 1–5).8,12,16 Essentially, everyone had flat plane oc-
clusion. Cuspal occlusion in adults was rare (Figure 6).

Flat plane occlusion  
compared to cuspal occlusion
People currently living in industrialized societies possess 
predominately cuspal occlusion.8,11,12,15 This form of oc-
clusion is seen in the majority of patients. This is caused  
by the lack of tooth attrition and, with few exceptions, 
was first noted 250 years ago when metal rollers replaced 
the grit-producing grinding stones used in food produc-
tion.7 With cuspal occlusion, the teeth maintain their 
cusps and fossa.

Flat plane occlusion is the main chewing system of pre-
historic and non-industrialized man.8,12 In flat plane oc-
clusion, the occlusal tables are flat, reducing prematuri-
ties and traumatic occlusions that occur frequently in 
people who have cuspal occlusion. With low or nonexis-
tent cusps, cracked cusp syndrome and fracturing is rare. 
Patients with cuspal occlusion suffer greatly from these 
problems, especially as they age and undergo dental 
restorations, which allow chewing pressures to fracture 
weakened cusps (Figure 6).

In flat plane occlusion, the mandible is free to move, un-
restricted, to any position of the mouth (e.g., occluso-
laterly), reducing excessive stresses (e.g., traumatic oc-

Figure 4: A Neanderthal skull, approximately 200,000 years old, show-
ing flat plane occlusion and perfect orthodontic tooth alignment.

Figure 5: Occlusion of modern man (circa 1000 BC) showing flat plane 
occlusion. Note the flattened interproximal tooth contacts, which 
stabilize the arch, and minimal occlusal groves and fossa, which could 
attract plaque and decay.
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clusion) on individual teeth and the temporomandibular 
joint (TMJ).8,15 This condition is seen often in today’s chil-
dren.9 The anterior teeth, unlike those seen in modern 
adult populations, are worn down quickly to a shape 
that renders them occlusally inert.11,12,18,19 There is little or 
no incisal guidance, no canine rise, and the anterior oc-
clusion often is noted as being edge-to-edge (Figures 2 & 
3).5,7,8,11,18 In modern populations, with less tooth wear, an-
terior teeth will restrict and “guide” excursive jaw move-
ments, sometimes resulting in stressed periodontium and 
TMJ tissues.3,12,15,20

Tooth malalignments are rare in flat plane occlusion be-
cause the inherently unstable “point” interproximal tooth 
contacts seen in cuspal occlusion are worn down quickly 
to flat, broad, stable surfaces reminiscent of stone blocks 
in a Roman arch (Figures 2–9). In cuspal occlusion, be-
cause of the rounded interproximal contacts, tooth slip-
page (buccally or lingually) occurs easily, contributing to 
dental malalignments in the arch and future periodontal 
pathology (Figure 6).8,11,13

In flat plane occlusion, mesial drift and interproximal 
wear, which often amount to 1.0–1.5 cm per arch, provide 
added arch space for the eruption of most third molars, 
reducing the incidence of impactions (Figure 6).5,8,11 In 
cuspal occlusion, this beneficial wear is minimal, leaving 
a longer tooth-filled arch and causing a higher incidence 
of impacted third molars and associated pathology.13 Until 
recent times, this was a major cause of mortality and mor-
bidity (natural selection). If one of our predental treat-
ment ancestors developed pericornitis around an impact-
ed third molar, there was a high probability of the genetic 
lineage being terminated.

In flat plane occlusion, crowding of mandibular anterior 
teeth seldom is observed because heavy interproximal 
wear compensates for the loss of arch space due to the 
natural lingual tipping of the anterior teeth (Figures 8 & 
9).8,17 In populations with cuspal occlusion, lower incisor 
tipping is a serious cause of crowding and orthodontic 
relapse.

In today’s populations who exhibit flat plane occlusion 
(e.g., the non-industrialized third world), chewing is an 
important activity and is done throughout the day (Figures 
7–9).15 Because of the toughness of the diet, long periods 
of mastication are needed to process food. Essentially, 
these people graze all day long on tough, fibrous, low 
calorie material. They generally are thin, comfortable, and 

Figure 6: Comparison of flat plane occlusion and cuspal occlusion. 
(A) Interproximal contacts are pointed in cuspal occlusion, permitting 
tooth crowding. (B) Flat plane occlusion’s flattened contacts stabilize 
the arch, preventing crowding. (C) Interproximal wear in flat plane oc-
clusion allows more space for third molar eruption and less space for 
interproximal plaque accumulation (periodontal disease). (D) Flat plane 
occlusion reduces occlusal food traps and fractured cusps.

Figure 7: The face of this South American Yanomami Indian typifies 
the hypertrophied jaw muscles often seen with flat plane occlusion. 
These third world people chew a tough, gritty diet for the entire day. As 
a result, they rarely report bruxing or experience TMD.

this condition has been the norm  
for most of mankind since the time of  

the australopithicines (4 million years ago).”
“
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appear to gain some psychological satisfaction from the habit.12,15 Often their jaw muscles are hypertrophied, present-
ing the appearance of a wide middle face (Figure 7).15 TMD is rare.8,11,15,16

By contrast, in Western societies, chewing times are reduced and usually restricted to soft foods at short prescribed 
mealtimes.16 Apart from meals, mastication generally is limited to soft, high calorie snacks (often eaten all day long) 
and softer chewing gum, with many episodes of destructive bruxing apparently fulfilling a need to further exercise the 
mastication muscles.5,12

Flat plane occlusion reduces the size of the tooth’s occlusal fossa and developmental grooves. Often the tooth becomes 
a smooth, flat table of enamel and hardened, sclerosed secondary dentin, which is less likely to retain food or pro-
mote decay (Figure 5). There is no apparent loss in nutrition due to the reduced efficiency in this form of occlusion. 
Frequently, the enamel edges of the occlusal surface acquire a sharpness, which aids in mastication (thegosis). Cuspal 
occlusion, though somewhat more efficient in mastication because of the teeth’s pointed cusps and inclined planes, 
provides opportunistic food collection sites and leads to tooth decay and cusp fracture (Figure 6).7,11-16

Flat plane occlusion causes flattening of interproximal contacts and, with the help of mesial drift, reduction of the 
interproximal space between teeth. This in turn reduces the amount of food that can collect in these areas and helps 
limit related decay and periodontal disease until old age (Figure 6).5,11,14-16 As the teeth gradually wear, they slowly erupt, 
re-establishing any lost vertical dimension.10,12

Disadvantages of flat plane occlusion
Because flat plane occlusion relies on tooth wear, it is 
possible that people may wear their teeth down to a point 
where vertical dimension is lost and chewing is uncom-
fortable. Resultant pulp exposures and TMJ strain could 
have an adverse effect on health. Severe wear and pulp 
exposures would tend to cause starvation unless the so-
ciety is supportive (e.g., providing special diets or pre-
chewed food), which rarely occurs historically.

Excessive interproximal attrition eventually can change 
the tooth anatomy to such a degree that increased food 
impaction promotes decay and periodontal disease. Tooth 
loss from periodontal disease is common in older “primi-
tive” people.15-18 It appears that a moderate amount of 
tooth attrition is beneficial, while an excessive amount of 
wear eventually is harmful.5,7,8,10-12

Discussion
What does this mean to modern dental practices? How 
does this evolutionary history influence how we treat pa-
tients or define normal occlusion?

Man’s development through the australopithicines, Homo 
erectus, and Cro-Magnon evolutionary stages occurred in 
an environment in which the teeth erupted into cuspal 
occlusion and quickly were worn into flat plane occlu-
sion, which constituted the norm. Our anatomy devel-
oped, over time, on the basis of flat, worn dentition. Cus-
pal occlusion was relatively rare until recent times (the 
last 250 years) in industrialized societies. Though ancient 
man had horrific dental problems due to poor hygiene, 

Figure 8: The flat plane dentition of a Yanomami Indian. Note that the 
lack of anterior crowding, incisal guidance, and canine rise allows cen-
tric relation to be equal to centric occlusion. The jaws can slide easily 
to any position with the teeth in full intercuspation.

Figure 9: A citizen of the rural southern U.S. with flat plane occlusion, 
demonstrating that this condition is not limited to the third world. Note 
the lack of anterior crowding and associated pathology.
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primitive dentistry, and a rugged lifestyle, flat plane occlusion prevented many conditions now seen routinely in indi-
viduals with unworn teeth. Today, in industrialized societies, there is a high incidence of TMD, occlusal decay, bruxism, 
traumatic occlusion, fractured cusps, third molar impactions, and orthodontic crowding associated with cuspal occlu-
sion.19  These afflictions are comparatively rare in fossils, ancient medical writings, and present-day third world patients 
who exhibit normal levels of flat plane occlusion (Figures 2–9).

It is the author’s recommendation that we assist our patients in emulating this lost form of occlusion as a means of treat-
ing the pathologies listed above. This does not mean wholesale flattening of all teeth using heatless wheels at the next 
appointment, but a gradual re-creation of natural worn dentition as the conditions present themselves.7,8,11

Patient treatment guidelines
The following guidelines are recommended for treating patients.20,21 Obviously, discretion is required on a case-by-case 
basis (Figures 8 & 9). 

When restoring a tooth, create shallow anatomy, low cusps, and fill in any deep grooves or fossa without seriously 
altering flat plane occlusal function. It is not necessary to recreate textbook-like secondary developmental anatomy on 
the occlusals of every restored tooth. Creating flat plane anatomy will reduce occlusal decay, traumatic occlusion, and 
fractured cusps.

When restoring a tooth with an interproximal restoration, shape it so that the contact is wide and flattened instead of 
the point contact advocated in many dental school texts. This will reduce food impingement and instability leading to 
tooth crowding and other malalignments. It will contribute to interdental space closure (mesial drift), which will reduce 
plaque collection.

If possible, treat impactions and slight crowding (as happens frequently in mandibular anterior teeth) by lightly strip-
ping the contacts of teeth in the arch. Stripping 0.25 mm per contact per tooth can easily gain 4.0+ mm of arch space 
without seriously damaging the enamel. This may be sufficient to reduce anterior crowding and allow many impacted 
third molars to erupt.

Strip interproximal contacts so they are flat rather than rounded. This will stabilize the teeth and prevent further crowd-
ing. After active orthodontic treatment, flatten the contacts to maintain tooth position.

Gently equilibrate patients at each visit, removing excessive prematurities as if an abrasive food were being eaten, caus-
ing natural attrition. Do this gradually, using articulating paper in all excursions. Ideal occlusion occurs when the jaw 
can slide easily into any excursion (i.e., centric occlusion equals centric relation).3

People have an evolutionary acquired need to chew stiff materials. Encourage patients with common TMD or bruxism 
syndromes to gently chew stiff fibrous materials (e.g., toothpicks, stimudents, or popsicle sticks). Chewing gum is too 
soft. 

Do not build up or restore high cusps, especially on the canines (canine rise). This creates uneven forces, resulting in 
TMJ stress and traumatic occlusion. Let the patient’s natural wear patterns guide you. Reconstruct crowns to a morphol-
ogy similar to the neighboring teeth. Avoid placing a 20-year-old’s crown anatomy in a 50-year-old’s mouth.

Like natural attrition, these changes must be done gradually, as if the patient were eating pumice on French fries. Fol-
low the patient’s physiology and jaw movements rather than depending on artificial programs or measuring devices, 
which exhibit an inferior and limited design compared with the patient’s jaws and TMJ. Be practical and responsive to 
the patient’s symptoms and needs. Reshape teeth as they need repair. Do nothing extreme. If there is an improvement, 

When restoring a tooth, create shallow anatomy, 
low cusps, and fill in any deep grooves or fossa with- 
out seriously altering flat plane occlusal function.”
“
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your patient will inform you so that you may continue. If not, you may have to rely on the older, traditional dental 
treatments.

Remember, our evolutionary history prescribes flat plane occlusion. All living humans were designed to chew with  
flattened teeth. It is a part of our natural history and in our genes. Our prehistoric record substantiates this fact. Devia-
tions from this model may cause serious problems for our patients; when this happens, re-establishing normal occlusion 
can help.

Summary

Our evolutionary blueprint, formed by millions of years of natural selection, has programmed us for acquired flat 
plane occlusion—that is, the gradual flattening of occlusal and interproximal tooth surfaces. In modern industrialized 
societies, the lack of wear on teeth has maintained immature, harmful cuspal occlusion with the resultant problems of 
increased occlusal caries, malaligned teeth, bruxism, fractured cusps, traumatic occlusion, and third molar impactions. 
Gradually returning patients to a modified flat plane occlusion by use of opportunistic occlusal and interproximal 
equilibrations, restorations, and chewing can be of significant benefit.
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“Our new midline determining  
device is quite accurate… 

this will just take a minute!” 
Dr. W. Kurt Labberton

Yakima, WA
1st place winner of a $500 lab credit 

“Don’t worry, we do this 
 to all new employees. It 

makes the patients so 
much more pleasant.”

Dr. J. Karl Sachs
Towson, MD

2nd place winner of a $100 lab credit

“Don’t worry ma’am, this is  
how we look at your ‘eye’ tooth.”

Dr. Lisa C. Elias
Brunswick, OH

3rd place winner of a $100 lab credit

The Chairside®

Caption Contest Winners!
Congratulations to the winners of the Vol. 3, Issue 3 Chairside Caption Contest. The winning captions were chosen from thousands of 
entries submitted to Chairside Magazine when asked to add a caption to the picture shown above. Winning entries and honorable mention 
callouts were judged on humor and ingenuity.

“I could have sworn this was a dental office, not a LASIK eye center.”
Dr. Kenneth Yasuhara

Honolulu, HI

Honorable Mention 

“Doctor, are you sure this is state-of-the-art cone beam technology?”
Dr. Kathrynne Dryke

Duluth, MN

“So, this is how you get X-ray vision.”
Dr. John Sartorio

Pittsburgh, PA

Contest Results64



The Chairside® Caption Contest
Send your captions for the above photo, including your name and city of practice, to: chairside@glidewelldental.com. By submitting 
a caption, you are authorizing Chairside Magazine to print your name in a future issue or on our Web site. You may also submit your 
entries online at www.chairsidemagazine.com.

The winner will receive $500 in Glidewell credit or a $500 credit towards their account. The 2nd and 3rd place winners will receive 
$100 in Glidewell credit or a $100 credit towards their account. Entries must be received by March 1, 2009. The winners will be an-
nounced in the Spring issue of Chairside Magazine.

Sooo, you picked dentistry out of curiosity?






