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"A new scientific truth does not triumph by convincing its opponents and making them see the light, but rather because its opponents eventually die, and a new generation grows up that is familiar with it "

-Max Planck German Physicist 1858-1947 

The Functional Jaw Orthopaedics philosophy is the product of a breached birth. Often in the physical sciences, especially the healing arts, a philosophy spawns a technique. However, in the serendipitous case of the methodology of Functional Jaw Orthopaedics (FJO) a technique has spawned a philosophy. In spite of being initially malpositioned for a proper scientific debut, eventually through the timely labour of skilled and caring hands, the philosophy of Functional Jaw Orthopaedics was progressively brought forth first into the clinical world of orthodontics and secondly into the world of TMJ therapeutics and has now been allowed to stand )extrinsically on its own. From its agrestic embryonic beginnings it has grown and developed into a methodological titan that now steadfastly strides over the orthodontic/TMJ world like a "Colossus of Rhodes". The massive strength gained from the universal truth of its basic tenets allows it to pluralistically both fend off the daunting criticisms of those who would detract or resist its significance while at the same time dramatically inspire the more perceptive of observers to serenely acquiesce. It is global in scope, intolerant of convention, and resolute in purpose. Though unpretentious in application, it will nevertheless profoundly change many of the hallmark techniques of some of the most basic disciplines in dentistry forever. A sleeping giant has been precipitously awakened. Due to its complexities and broad area of concern it would require a truly virtuoso performance by a single instructor or lecturer to quickly and clearly explain the overall FJO philosophy in one place and at one time with- out confusing or misleading an unfamiliar audience. A heroic effort would also be demanded of an entire committee of experts charged with the responsibility of concisely defining by general consensus the proper assembly and utilization of the various component techniques that comprise the substructure that the FJO philosophy uses to effect its ends. Few individuals or groups in the past have exhibited the power to do this. Many well meaning, albeit stunted, efforts at such have in the past often become mired down in diverting attempts to explain the varied yet important quiddities of its numerous techniques. As a result, most clinicians are chaotically confronted with the FJO approach to orthodontics and "TMJ" treatment in piecemeal fashion. Hence, cognitive continuity to the casual observer invariably suffers. Correspondingly, it also requires a concerted effort on the part of a preconditioned listener to mentally digest and correctly comprehend such fleeting glimpses of the revelation of the FJO philosophy. A careful sifting of information presented is needed to separate from it the distractions and miscommunications that may camouflage a deeper meaning. Ironically, this receptive level of listening is often more easily effected in a mind unfettered by acquired or learned prejudices, or the preconditioning restraints of certain traditional scientific "dogmas". In these areas, for reasons not altogether clear, spirited emotion sometimes rises up to cloud what should otherwise be objective evaluation. Strong provincialism often acts as a convenient "stand in" to the temporary vacuum of reason created by sudden unbridled and sweeping change. 

It would seem therefore that an exceptional intellectual state of mind is demanded of both a lecturer and a listener to permit the most comprehensive elucidation of the meaning of the FJO philosophy of treatment approach to malocclusion. This could account for some of the confusion that seems to perpetually surround this issue. For as soon as we attempt to precisely define an abstract idea in mere finite words, by default we also begin to limit it. Therefore it must be remembered that in attempting to define just what constitutes the philosophy of Functional Jaw Orthopaedics such definitions must be not only flexible and dynamic, but also unrestrictive and sympathetic to the intentions of Nature. 

The overall goal and essence of the Functional Jaw Orthopaedics philosophy is to develop and employ treatment methods that assist and cooperate with the individualized demands and tolerances of each patient's specific physiological stomatognathic mechanism in an effort to, in turn, provide that patient with a stable and functional occlusion that relies on the temporomandibular joint as its guiding and final standard of reference. This is done in such a way that it produces a post-treatment result that is not only compatible with that standard but also one that satisfies the long term personal and social demands of that individual patient. Since no one isolated specialty of dentistry can adequately address such a multi-factored circumstance, the FJO philosophy is not even a proponent of the exclusive use of one particular therapeutic dental discipline, let alone the use of one particular orthodontic appliance technique. Rather, it is far more therapeutically global in scale since it heartily embraces a number of the individual disciplines of dentistry among which are prosthodontics, pedodontics, operative dentistry, and, of course, orthodontics, which often comprises the singularly most important therapeutic regimen that it relies upon. From that particular discipline it endorses the employment, where needed, of traditional "American style" fixed appliances to aid in detailed and precise orthodontic tooth movements. It also relies most importantly on "European style" functional appliances and active plates for addressing the myofunctional and orthopaedic considerations of the case. Functional Jaw Orthopaedics. by nature is goal oriented, not technique oriented. Hence, it may employ, on a given case, a sequence of various appliance techniques, possibly bolstered by prosthetic or operative procedures, each of which is allowed to make its own particular contribution to the attainment of the overall TM joint-dominated treatment goal. 

Thus it may be seen that the FJO philosophy represents a broad therapeutic approach that commandeers whatever dental and/or medical techniques necessary and forces those techniques to address the cumulative demands of the patient rather than forcing the patient to accept the cumulative demands of a certain therapeutic technique. It essentially views all ortho/TMJ problems or malocclusions as conceptual "maxillofacial triangles" of imbalanced teeth, bone and muscle, and attempts to rectify each leg of the "triangle" as efficiently as possible with appropriate choices of treatments chosen from those techniques designed especially for coordinated correction of each component of the conceptual teeth, bone, muscle triangle. All this is done so that the final result is compatible with the demands and tolerances of all three components, especially that portion or leg of the triangle (bone) represented by the temporomandibular joint. In the Functional Jaw Orthopaedics philosophy it is the temporomandibular joint that serves as the most important cornerstone of the entire maxillofacial complex. That is why the FJO approach draws upon such a wide variety of dental disciplines. There is much more to treating malocclusion/TMJ problems than merely angling a tooth with an orthodontic bracket! 

THE TEMPOROMANDIBULAR JOINT 

The human temporomandibular joint is the physiologic compass that serves to steer the biodynamic function of the ship of the maxillofacial complex. However, for all its importance, it has long been one of Nature's mysterious little places. At first all but ignored, then subsequently acknowledged only superficially while remaining cloaked in confusion and misunderstanding, the human temporomandibular joint only recently has finally surrendered knowledge of the nature of its true inner workings and problems. This, new knowledge has brought surprising revelations and with it a sharper focus as to what actually constitutes a true "malocclusion". In earlier times, when it was felt that the joint was immutable and unadaptable, the discipline of orthodontics concerned itself first with the mere alignment of the teeth at the conceptual front of the maxillofacial complex and let the joints "fall where they may", fending for themselves farther in the back. It was this pernicious notion of joint immutability that deceived early orthodontists into mentally dissociating occlusal status from joint status. But guess what? Over- whelming clinical evidence has shown that the joints are not immutable. They are, in fact, adaptable and, because of what we now know about the ortho/TMJ connection, the truly proper way to address treatment of malocclusion is to align the joints first in the back and then let the teeth fall where they may farther to the front. Only then can the true status of the arches and their malocclusive relationships be revealed. Only after broad scale orthopaedic and myofunctional malocclusive misalignments and imbalances have been acknowledged and corrected to whatever extent possible, may one then more appropriately proceed to evaluate and correct individual orthodontic misalignments. That is why the general approach to treating malocclusion has so dramatically changed since the discovery of the myofunctional ortho/TMJ connection. Instead of traditionally starting at the front and working back, one should start at the back and work to the front. Often TM joint disc/condyle/fossa realignment cannot be properly effected with traditional fixed "orthodontic" appliances. "Bone and muscle movers" of the European-style functional appliance type are needed for that. What is also needed is a proper understanding of just what in fact constitutes proper TMJ biomechanics. This represents the first and most dramatic departure from traditional opinion represented by the FJO method. It is inconceivable in the FJO approach to begin to even think about understanding orthodontic appliance mechanics without first understanding temporomandibular joint mechanics! The latter provides the final standard of value to the former. 

In a grand sort of scientific irony, the field of orthodontics, a discipline formerly without a true comprehensive, universal, physiologic and anatomic guiding standard, now has a standard that has its source in what has always been one of dentistry's greatest enigmas - the temporomandibular joint. Contrary to widely held belief, true temporomandibular joint pain-dysfunction syndrome is not a disease. It is a condition. It is a condition that in its most essential nature is a perfectly common bodily response. It is a common neurophysiologic and symptomatic response to an insult in the same ways that the symptomatology of the conditions of a sprained ankle, sprained knee, or a dislocated shoulder are normal reactions and responses to an insult. The common denominator in all these are the repeatable physiologic mechanisms which are elicited that account for the local and referred symptoms of pain, edema, reduced range of motion, altered vascular physiology, and altered local and central neural responses that are universally observed in cases of both acute and chronic disarticulation-type joint trauma. The big difference between a sprained ankle or a dislocated shoulder and functionally induced temporomandibular disorders (TMD) is that the trauma associated with the former is acute in onset while that associated with the latter is chronic in onset and should be thought of more as a form of accumulated microtrauma rather than sudden and forceful macrotrauma. The neurology of the TMD model is also somewhat different due to the nature of the trigeminal nerve and its pain processing and innervation mechanisms. 

One of the most common early signs of TMD is reciprocal joint clicking upon jaw opening and closing. It is a sign that many times will disappear in late stage severe cases. Crepitation often then replaces the clicking and is another sign of late stage joint degeneration. But clicking and crepitus are merely noises and as such, unless extremely robust, are generally not that bothersome to patients. What bothers patients are not the signs but rather the symptoms that usually accompany these signs. The most universally observed clinical symptom of common, condyle/disc disarticulation type TMD that clinicians routinely see on a daily basis is chronic recurrent headache. They can be headaches of any quality, frequency, variety, intensity, and location. They are headaches that are often accompanied by neckaches and even referred facial pain or jaw pains. There is often a limited range of motion accompanied by autonomically heightened, reflexively increased masticatory muscle tonus, muscle splinting, or even frank myospasm. Sometimes, if the damage is severe enough and bodily response is intense enough, there are even actual highly localized joint pains. Sometimes these headache and/or jaw joint pains can be extremely severe and unrelenting.  But it is the chronic recurrent headache of any classified variety that is the chief calling card of the ogre of TMD. Many clinicians fail to recognize this most important relationship. Their empirically manufactured but holistically limited classification schemes simply do not profess a global enough view. Yet, regardless of our inability to construct satisfactory organizational charts for typing and qualifying these headaches, when they are manifest, the patients always know. They are the ones who suffer. 

Two findings universally associated with common, functionally induced temporomandibular joint pain/dysfunction/headache type conditions are: 1) the invariable observation that when the patient bites down to fully interdigitated (habitual) occlusion, the mandibular condyles are to one degree or another superiorly and posteriorly displaced in the glenoid fossae; and, 2) at fully interdigitated occlusion, those same condyles are also seating off the back edge of the dislocated, displaced articular discs. Upon opening, within a given joint, the condyle either recaptures (reduces) the disc or it does not. It's that simple. What turns out to be an even bigger surprise is how the TMD condition is properly treated. This also, at least in concept, is incredibly simple. 

To correctly treat functionally induced TMJ pain-dysfunction- headache type problems on the most basic level, one must somehow, some way, endeavour to put the condyles in the right place - a pain free position - off centre, slightly down and forward against the outline of the fossa, somewhere in what has been termed the "Gelb 4/7" vicinity. One must then somehow, someway, keep them there for a long time in both rest and function. And that's it! Everything else is ancillary. Yes, there are supportive and complimentary methodologies, both dental and medical, and certain treatment techniques, in specific cases, may rise to the forefront to be an important and greatly facilitating adjunct to proper and complete resolution of the case because of one particular detail or another. But in the final analysis, classic "TMJ-pain-dysfunction syndrome" is a chronic recurrent headache condition in which the patient's occlusion (or malocclusion) chronically causes the condyles to seat too far up and back at full occlusion. Bringing those condyles down and forward again, and building a functional occlusion to keep them there, in all but the most rare and bizarre of cases, eliminates the headache, pain-dysfunction problem. Parafunctional activities such as clenching, grinding, and nocturnal bruxism, as well as other things such as stress, general bodily homeostasis, gender, general bodily biochemistry, and host resistance are important factors also. But the proprioceptively ignited, muscle driven, distally trapped, unhousable mandible, a misfit product of the posteriorly deflecting occlusal neuromuscular misguidance of the malocclusion, conspires to produce at final occlusion the circumstance of superiorly and or posteriorly displaced condyles, the true final cause of classic temporomandibular joint internal derangement and intracapsular breakdown. There is nothing "psychological" about torn ligaments, displaced discs, disarticulated joints, or battered bilaminar zones. In all probity, a relationship between various chronic pain states and certain psychological perturbations are in fact well documented, biochemically inseparable, and neuroanatomically "hard wired" through various CNS neurological centres, especially in the limbic system. That is why chronic pain states and psychological problems are often concurrent in the same patient. Many varied physiologic and neurologic factors come to the forefront in assessing the TMJ patient. But basically the TMD pain-dysfunction scenario resolves itself down to a matter of a manifestation symptomatically of a distal driving, joint jamming malocclusion that the body, and the patient, can no longer physiologically tolerate on a day to day basis. 

Yet another surprising finding to come out of this theatre is that during corrective treatment of these conditions, recapturing the disc in the process of condylar decompression procedures is a nicety but not a necessity! Failure to recapture discs that are permanently "lost" to the anterior joint space as a result of extensive articular disc, collateral ligament, and other supportive intracapsular ligament damage merely results in the eventual formation, with time and proper conditions, of a new connective tissue "pseudo-disc" substitute out of available proximate scar tissue, often in conjunction with attending gradual atrophy of the original disc down in the anterior recesses of the capsule. The appearance of the symptoms of the headache and facial pain TMJ scenario is initially a result of condylar intrusion into the highly innervated bilaminar zone during fully interdigitated occlusion and has little to do with mere disc displacement anteromedially away from the condylar head per se. Collateral ligament and intracapsular ligament damage are required for disc slippage, and with respect to the disc displacement versus condylar displacement relationship, the one necessarily follows the other, anterior disc displacement - posterior condylar displacement, pari passu. Organized dentistry has had enormous difficulty in choking down this simple set of principles. It seems as if a great part of the entire dental discipline is suffering from some form of cognitive scientific myopia. This is due in part no doubt to generations of blind acceptance of unchallenged, and it might be added, unproven dogmas of just what an ideal full occlusion and its resultant condylar position should in fact be. Thus it may be seen that the issue returns to the clash between the concepts of joint adaptability versus joint immutability. It isn't much of a contest. 

Traditional dentistry has generally thought of the TM joint as being functionally immutable and unadaptable. It was thought of as remaining orthopaedically static in its functional, full occlusion, "home" position. This spawned the myth of "centric relation", a long held gnathologic concept and invention universally accepted in spite of being universally unproven! But; in reality, the joint does not prove to be static, immutable, nor unadaptable. It has been observed by those in the FJO camp, and others, to be dynamic, responsive, accommodating and, in fact, truly adaptable. And therefore, due to its capacity to be adaptable, by its very nature it is also capable of being "mal-adaptable". The laws of physiology and physics insure it. 

Those in the FJO camp accept these physiologically based principles of alterable functional condylar positioning forthrightly, and these empirically derived joint function concepts form the cornerstone upon which the entire Functional Jaw Orthopaedics philosophy is built. That is why, for the disciples of this philosophy, there can be no refusal to admit there is a relationship between functional occlusion, orthodontic therapy and the status of the temporomandibular joints. The acceptance of these biomechanical and physiologic principles has also led to the development of one of the greatest modern conceptual icons used to symbolize and define this movement, the notion of the aforementioned "maxillo- facial triangle". 

The general growth and development of the entire maxillofacial Complex is down and forward out from under the cranial base. There is, of course, a lateral component to this growth also. Bone growth during this process takes place at sutural growth sites as well as in a variety of periosteal, endosteal and trabecular field locations. This bone growth in some ways is not quite the same as the bone growth processes of the appendicular skeleton however which involves cellular replacement of cartilaginous precursors of chondral matrices of mesodermal origin, but rather involves the production of bones that merely" arise" from ectodermal embryonic tissue origins without the benefit of a cartilaginous precursor. Hence the name "dermal bone". With the exception of specific growth hormones and vitamin D deficiency problems, the chondral long bone growth of the appendicular skeleton strictly follows the genetic programming of the DNA, regardless of external mechanically induced efforts to either enhance or retard it! However, the dermal bone of the maxillofacial complex is not quite so strictly governed in its growth and development, but rather is in fact amenable to morphological distortion as a result of certain types of chronic external (or internal) mechanical or hydraulic influences~ Except for a few small areas deep within the cranial base, there are two major and important exceptions to the rule of the bones of the maxillofacial stomatognathic system being of dermal, hence somewhat "shapeable", origins. The one exception is the temporal bone with its glenoid fossa. The other exception is the mandible! The mandible is a combination of bone of both chondral and dermal origin. This turns out to be critical to both the development of the philosophy of Functional Jaw Orthopaedics as well as to the influence that orthodontics may or may not have on the functional status of the patient's temporomandibular joints.. And as a result, when viewed from the broadest spectrum it may be seen that this has resulted in the development of a technique that was forced to conform to a specific reality rather than the former shortsighted methods of the past that attempted to force reality to conform to a specific arbitrary technique. We're finally getting it right! 

THE MAXILLA 

The maxilla, a paired bone with right and left halves, is entirely dermal in origin and as such possesses a certain adaptive capacity critical to its proper function and ultimate morphology. The physiological demands of the biological processes of the neural and visceral cranium require such morphologic adaptive response to be present in the bones of these areas. The maxilla serves to not only cradle the alveolar processes and teeth of the maxillary dentition but also acts as an osseous structural basis for the floor of the nasal passages and ocular cavities. The fluid dynamics and neurological physiology of the nasal and ocular systems is dependent on not only osseous structural support and rigid protection but also requires exquisitely balanced hard tissue morphological correctness for the sake of proper soft tissue and organ functional operation. Such operational activity must be carried out in an osseous theatre that is graced with the all-important avoidance of undue osseous mechanical pressure that would result from improper hard tissue anatomical morphology. Hence the wisdom of Nature in selecting an osseous matrix development system with such cooperative and inobtrusive soft tissue sensitivity and adaptive morphological capacity. But there is a price to pay for this willingness of dermal bones to obligingly let anatomically sensitive adjacent soft tissue organs have their way. Enveloping muscle forces are ever present. Improper or imbalanced functional matrix soft tissue forces of any type, muscular, glandular, organal or whatever, can easily make the maxillary alveolar processes with their passenger teeth, and the entire maxilla itself, subject to morphological distortion. The end result can be a variety of various types of improper maxillary dental arch forms, e.g. narrow arches, fore- shortened arches, and crowded arches with the resultant superficial end result of this underlying process, i.e., "crooked teeth". Some also feel that highly sensitive embryonic osseous growth centres are subject to alterations in growth rate in utero due to a variety of unknown influences prenatally which may also be of importance in the final shape of the bones of the maxillofacial complex. Genetic dictates, of course, also play an important albeit poorly understood role. But chronic functional stimuli, either proper or improper, are of chief concern for clinicians as far as what causes the maxilla to assume its final shape. Sometimes that shape is obviously grossly distorted as in cleft palate or other major dysmorphogenic situations. But many times the shape is altered in seemingly more subtle fashions that constitute less of a "misshapenness" but rather more of what may be referred to, for want of a better term, as a "warpage". Should that warpage consequently be manifest in the form of a malocclusion, just how that warpage came about, or more correctly what directional alteration of the maxilla's originally intended shape and position that warpage represents, is of critical diagnostic importance to those in the FJO camp. The reason for this is that the shape and location of the maxilla is frequently the key to understanding what may be the final status of the patient's temporomandibular joints. But this joint determination first requires evaluation of the maxilla and its maxillary dentition in functional relation to another major component of the stomatognathic system, the mandible and its mandibular dentition. 

THE MANDIBLE 

The mandible, the functional counterpart to the maxilla, as previously stated, is a bone of both chondral and dermal lineage. This turns out to be an ontological fact of enormous significance. For a clearer understanding of the discussion here it is handy to conceptually think of the mandible as being a union of two bones. The alveolar process that supports the dentition is dermal in origin, hence highly bioplastic, responsive to internal and external functional stimuli, i.e., to a certain extent, shapeable. But the mandibular apical base, the symphysis, the inferior border, the gonial angle, ramus, and condylar neck are all chondral in origin. These areas are not subject to distortion by the same functional stimuli, not sensitive to chronic soft tissue or hydraulic impingement, not adaptive, not shapeable, unstoppable! And for this type of bone, barring the exceptions previously alluded to, normal unfettered growth is strictly DNA determined. In what almost appears to be a compensatory ontological afterthought, since the temporal bone and its glenoid fossa are the only major bones of the calvarium that are chondral in origin, the head of the condyle has been given a certain modicum of morphological adaptive capacity, a possible concession by Nature to the potential problems inherent beneath the surface of this functional, dynamic, osteological/dental, anatomical set up. It's as if over the millions of years of building strictly for biology the late and sudden onset of civilization was somehow teleologically anticipated. Malocclusion is a mark of modern man. 

TEETH: The Contrition Dentition Anyone the least bit observant of dentofacial anatomy and fortified by only the most modest tenure of clinical experience will most likely ascribe to the generalized aphorism that modern man was not designed for thirty-two teeth, and wishing doesn't make it so. In the evolutionary process, early hominids had the modern equivalent of skeletal Class III mandibles in concert with a much more protrusive muzzle. But as the species evolved, whether guided by a Higher Hand or mere mathematical probability, with erect posture came a flatter facial profile. The simian shallow palate gained height to accommodate vowel sounds and the mandible correspondingly shortened. This all worked in concert to facilitate human speech and give modern man his familiar appearance. But as the facial angle lessened, so did the arch length for teeth. Consequently, the third molars those vestigial remnants of lost eons, became an impacted nuisance, the symbolic albatross of condemnation for mankind's evolutionary thrust upward in "imitation of the angels." The incompleted flight out of the animal kingdom brought with it a few prices, one of which the FJO camp has learned to cash in on to obtain superior orthodontic results. 

The treatment of malocclusion often requires the extraction of teeth. This permits the rearrangement of the remaining teeth into the limited arch length available to house them. For nearly a century, as if reverence for teeth was somehow equated with their size, the seemingly logical choice for extraction was the lowly bicuspid. Whether it was the first or second bicuspid depended upon the particulars of the case. Arguments have always raged not only over which bicuspid to extract but even over whether or not to extract at all. General surgeons who remove arms, legs, portions of livers and entire lungs must surely chortle to themselves at us dentists and wonder what all the fuss is about. Yet to our own kind, these matters historically go back to the founding fathers of orthodontics itself where such issues have not only been highly controversial but have even gone so far as to engender life long hatreds and animosity between various individuals and factions. Modern times, with the arrival of the FJO philosophy, are pitifully no different! The biscuspid area of the dental arch seemed to early orthodontists to be the logical site for dental extractions because that is the portion of the arch where the dental crowding appeared most prevalent. One often sees cuspids, and their adjacent anterior incisors and bicuspids jumbled and juxtaposed with respect to each other in malocclusions, One rarely sees adjacent first and second molars similarly juxtaposed. Therein lies the deceit. Crowding in the anterior areas of the arches made the bicuspid area seem as an appropriate place for dental sacrifice. But these teeth were mere victims of forces generated more posteriorly, or in some cases, more anteriorly, and the late arrival of the all-important cuspids that compounded the collision of jumbled dentition at the corners of the arches made the bicuspid extraction technique appear as an expedient and common sense solution. However, knowledge of joint mechanics has shown that this apparently logical technique has often proven in the final analysis to be an orthodontic treatment planning trap. Facial aesthetics notwithstanding, TMD problems and the surprising way in which they are properly and successfully treated have revealed this! 

Even before the emergence of the FJO philosophy, criticisms of the bicuspid extraction technique with regard to facial aesthetics and final resultant occlusion have long simmered in the world of orthodontics and not without a certain modicum of veracity. The proponents of the FJO approach agree that often extractions are necessary for proper resolution of the case, but the tooth they propose as the true culprit in the dental arch crowding scenario is not the tooth that suffers the effect, the bicuspid, but rather the tooth that represents the cause, the second molar. To the uninformed this raises the level of controversy a sizable notch. 

For cases where the anterior teeth are at or beyond normative cephalometric averages for positional correctness, crowding in the anterior arch and corners of the arch is an effect of the forward thrust of the posterior quadrants. Thus extraction of second molars followed by first molar distalization techniques that relieve crowding in the anterior segments and leave the lip support full and natural seems the logical treatment of choice. The fact that third molars provide a timely and easy replacement at the end of the case makes the second molar extraction technique the method of choice strictly for orthodontic reasons alone. But there is more. It prevents incisor overretraction, i.e., underdevelopment of the upper anterior arch segments. Proper and unconstricted maxillary incisor positioning in turn allows for any subsequent mandibular advancement out of retruded skeletal Class II pretreatment conditions that may be necessary for the sake of the facial profile and, most importantly, temporomandibular joint health. The key to mandibular advancement and condylar decompression procedures lies in maintaining sufficiently protrusive maxillary arch form. Since the traditional orthodontic community cannot understand the former, it is anathema to the latter. Criticisms of second molar extraction rationale result not from the benign nature of the technique, but in the lack of knowledge of its purpose. Who is to blame for that? 

Conversely, when upper anterior. incisors have collapsed in too far lingually, consequently trapping the mandibular/condylar component too far posteriorly, the second molars act as anchorage for sagittal type development of the upper anteriors forward to round out the arch form, relieve crowding and create the sorely needed space, this time in the form of dental overjet, not bicuspid extraction space, that will allow subsequent mandibular advancement. Either way, the second molars at one time provide both the key to proper resolution of the case for the FJO camp, and the source of total misunderstanding for its uninformed opponents. Patients pay for and deserve proper treatment. That proper treatment is, and always has been, predicated on knowledge, not the lack of it! 

MUSCLE: The Not So Silent Majority 

Muscles have always done the work of mankind. Work is defined in physics as force times distance. In the workings of the maxillofacial complex, muscles exert the dominant force that can not only result in the skeletal and arch form deformations of malocclusion, but can also progressively force condyles that short distance posteriorly that changes temporomandibular joints from the status of functional to dysfunctional. They are an ever present force and can be roughly divided into two general influences on the jaw system; the forces pushing in and the forces pushing out. The dental arches often form in the neutral zone between these opposing muscle forces. They are the dominant leg of the teeth, bone, muscle triangle of malocclusion. They represent forces that must be reckoned with if success in treating many types of malocclusion is to be achieved. They can become aberrant, symbolically "crooked" if you will. Fortunately they can be "straightened" to a certain extent. That is one of the main design intents of functional appliances. 

In the constant battle between teeth and muscle, teeth lose. In the constant battle between bones and muscle, bones lose, even a bony articulation seemingly as tough as the temporo- mandibular joint. Only a few things can be done to muscles of the maxillo- facial complex by functional appliances to tip the tide of figurative battle in favour of the maloccluded teeth and misshapened, misaligned bones. Lucky for patients and their treating clinicians, those few things turn out to be very important. 

In the growing child the skeletal Class II retruded mandible is not only trapped posteriorly by the interferences of the malocclusion but also by the learned functional response of the muscles which are relentlessly conditioned by the repetitive, recycling proprioceptive neurologic informational/motor loop that begins at the malocclusion. It is a scenario that rep- resents a negative feedback loop. The more the malocclusion dictates a growth stifling retruded mandibular arc of closure to bring the functional (or more correctly, dysfunctional) occlusion home to maximum posterior intercuspation, the more the musculature reacts to meet those demands. The muscles of mastication will blindly obey those dictates even at the risk of persisting in their maladaptive ways to the point of being oblivious to resultant joint damage as condyles progressively plough more and more posteriorly over a given period of time as bone growth in the mandible attempts to fully express itself. Condylar function in this scenario steadily shreds intracapsular supportive and restrictive ligaments, condylar heads slip past the posterior bands of discs, bilaminar zones are invaded, compression nerve damage occurs, chronic intracapsular edema sets in, posterior molar and bicuspid -vertical fails to blossom fully. The result is the classic skeletal Class II deep overbite retrognathic malocclusion with posteriorly displaced condyles with discs that are ruptured loose from their ligamentous moorings subsequently becoming anteriorly displaced. At this point they then may or may not, depending on the extent of damage, reduce upon opening condylar translation. This leaves the stage set for the appearance of classic TMD pain-dysfunction headache scenario type problems. Their manifestation is then a factor of the degree of resultant compression nerve damage in the bilaminar zone, the conspiring intracapsular edema, inflammation and tissue breakdown, gender, the neurological response, host resistance, parafunctional activity, and a host of other factors some of which are not even fully understood. The muscles reinforce this deformation perpetually with their every stroke, obedient to the powerful neurological proprioceptive misguidances of the malocclusion. They are unrelenting. They have their way. They win. The teeth, the arch form, the posterior vertical and the joints all lose. Into this world steps the traditionally trained orthodontist usually armed only with an arsenal of fixed appliances that generally only move teeth, and an education that tells him there is little if any relationship between orthodontics, occlusion, and the joint! It is an almost insurmountable handicap from the start. 

It is common knowledge that fixed appliances and Class II elastics cannot change masticatory muscle length nor "rest position". It has been proven that functional appliances can. In the nebulous notion of the Class II neuromuscular sling, the functional musculature of the skeletal Class II retrognathic malocclusion is foreshortened. Its resting length has been conditioned to be less than its genetically programmed original posture. Repositioning a mandible, housed in such a musculature, forward to its correct location cannot be accomplished without changing the muscle length, a change from foreshortened back to fully normal. The best that fixed appliances can hope for in such a Class II retrognathic case is to clear out the interferences in the maxillary dentition that might be trapping the mandible too far posteriorly and, in the presence of artificially created dental overjet, hope the mandible will "auto-advance", surfing in on the crest of the growth curve wave. Sometimes it works. Sometimes it does not. That is where functional appliances with their muscle reprogramming abilities come into play. 

With the restrictive, habituated, foreshortened musculature retrained, reprogrammed and allowed to attain the full flower of its original design intent, the mandible is allowed to assume its correct stereoscopic location relative to a correctly positioned maxillary arch, an arch that is developed fully forward enough to permit the housing of that correctly positioned mandible. Then the condyles, decompressed and free to mature fully as per their genetic potential, seek their own level in the fossae, the posterior occlusion attains its own full genetic potential of vertical eruption, the face assumes its originally intended maximum profile, and the case stabilizes into proper Class I relationship. You. simply cannot straighten out crooked teeth and crooked jaws without straightening out the crooked muscles that shape and work them. The alternative of extracting bicuspids and shrinking the dental arches to effect the mere illusion of straight fitting teeth, housed in improperly aligned maxillo-mandibular apical bases, hinged on dysfunctional, disarticulated temporomandibular joints, is a serious compromise that in effect is the waving of the white flag of surrender to the stubborn might of the muscles. In giving in to the myofunctional causative agent that is in the wrong from the start and leaving it uncorrected, the claims by traditional orthodontic methods of clinical success in the treatment of many types of cases in the final analysis often represents a mere biological lie. 

No clinician in orthodontics can be blamed for how things were done in the past. But by the same token, no clinician in orthodontics can be spared the impending confrontation with the enlightened and changing scientific environment of the future. And that future is inextricably perfused with the honed and ready lances of the philosophy of Functional Jaw Orthopaedics. Feeding on the sweet ambrosia of enormous clinical success, its appetite for dominance is insatiable. Its intrepid defiance and contradiction of traditionally accepted orthodontic therapeutic dogma is unnerving. Its insistence on the promulgation and triumph of its truths is merciless. Its converts and proponents, inflamed by the courage of their convictions, are becoming legion. It will never disappear. 

Thus it may be seen that the meta- physical challenge to an ascent out of purportedly limited and at times inferior traditional orthodontic techniques up to the more comprehensive level of treatment represented by the philosophy of Functional Jaw Orthopaedics, in a contumacious environment fuelled by the vitriolic clash between two diametrically opposing viewpoints, represents for each involved practitioner not only an arduous test of clinical skill but also of personal character. Sooner or later every orthodontic clinician will be forced to stand and choose. That takes' muscle. 

MANDIBULAR ADVANCEMENT IN ADULTS: 

PRESSING THE ENVELOPE

 In the non-growing adult, mandibular advancement procedures are a necessary component of the overall treatment and rehabilitation of joints suffering from malocclusion-driven internal derangements of the posterior condylar displacement type. Such procedures, although necessary for the relief of the endless variety of headaches that plague such patients, do not always involve the same biological principles as advancement procedures used to correct skeletal Class II malocclusions in the growing child, even though treatment techniques often appear similar. This is an area riven with controversy among clinicians of various stripes. 

One of the most important clinical observations to surface in the past several decades has been the demonstration of a consistent relationship between temporomandibular joint internal breakdown to the phenomena of not only chronic recurrent tension- type headache but also to the more sinister migraine variant with its central nervous system overtones. The even more amazing clinical finding that permanent mandibular advancement procedures successfully relieve these conditions in an incredibly high percentage of patients forms one of the main pillars of the FJO global model. The steadily increasing veracity of this relationship is a product not so much of the empiricism of those who study splints and appliances, but rather comes from the hard science of those who study cytochemistry and neuro-physiology. Although there are gaps in knowledge in this area of the model, all indications are that pain processing in the CNS and trigeminal systems and the neurovascular reflexes associated with these processings hold the key to the explanations of why the TMJ/headache scenario manifests itself the way it does. 

When properly used, although they are capable of the advancement of the mandible out of a retrusive condylar situation, and even though functional appliances can change the muscula-ture, they do not allow for the flowering of stifled mandibular growth in the adult as they do in the child. As with the treatment of any dislocated joint, time is required for connective tissues to heal properly. Damaged condyles, inflamed synovial tissues, ruptured supportive ligaments, and bludgeoned bilaminar zones are no different. With the condyle up off the back edge of the disc at full occlusion, generating intra- capsular neurovascular compression and inflammatory changes in the process, autonomic reflex loop activity is thought to heighten muscle awareness of the damage in the joint across which they operate. Prolonged mandibular condylar advancement techniques that retain the condyle in a pain free operating area within the joint during both rest and function allow damaged connective tissues to heal and eventually condense to the point where condylar retrusion back to the pretreatment superiorly, posteriorly displaced state becomes impossible. Intracapsular edema subsides, nociceptive input diminishes, the autonomics settle down and the patient is headache free. The attending posterior open bite subsequent to that advancement must then be closed by orthodontics, prosthodontics or operative dentistry techniques. The area however that is most nebulous to clinicians in this case finishing scenario lies in just how to address the constraints of the maxillofacial envelope. 

If the maxilla and the mandible represent an orthopaedic match relative to size to one another but a mismatch relative to functional positioning with respect to each other, adult muscular- advancement of the mandible out of skeletal Class II retrusion with functional appliance techniques usually exhibits stability. The condyle is brought forward out of its initial retruded position creating the sorely needed increase in posterior joint space in doing so. But once repositioned down and forward in a correct orthopaedic location, the adult condyle does not always grow back up into the fossa seeking its own level as in the growing child. Hence over-protrusion of the mandible, causing a corresponding over-translation of the condyle, is to be avoided. More precise initial condylar relocation is required, not however so precise that it cannot be done without a certain modicum of built-in repostioning forgiveness. If posterior vertical is also truly genetically underdeveloped in such cases, posterior open bite closure with active vertical orthodontic forces is also usually stable, especially with protracted use of specific functional appliances as retainers during sleep. 

But sometimes the maxilla and the mandible do not match. Thus advancement of an oversized mandible, in order to decompress a posteriorly displaced condyle, results in the development of a skeletal Class III situation. This is necessary to relieve the TMD-generated headache symptomatology, but it also means "pushing the envelope". 

The maxillofacial complex may be thought of as being a set of jaws encased in an envelope of muscle and connective tissue. The occlusion is mostly a result of the balance of forces of this envelope, or imbalance in the case of malocclusion. The Functional Jaw Orthopaedics philosophy contends that correction of this envelope when it is askew involves more than just moving the individual dental components to a new location in the dental arches so they interlock better. The FJO camp feels that an improper muscle environment contributing to the malocclusion can in fact be altered, even if only so far. Skeletal Class II retruded mandibles caught in a deep overbite malocclusion represent situations well within the ability of functional appliances to correct. But things like the expansion of the arches, the advancing of maxillary anteriors forward to house the advanced mandible, lateral arch development, and certain forms of adult mandibular advancement are all techniques capable of placing a strain on the maxillofacial envelope of musculature. The greater the strain, the greater the propensity for relapse. Sometimes to get a condyle properly decompressed the strain by the advanced mandible, or the developed maxillary arch created to house it, can be substantial. Likewise for forced increases in posterior vertical dimension of molar and bicuspid occlusion. The age of the patient appears to tighten the envelope, especially with respect to the arch form. It is easy to move things from the conceptual edge of the envelope to the middle. It is difficult to move things from the middle to the edge. The strain of doing so always manifests itself in the form of relapse. Advanced maxillary incisors collapse lingually again, artificially increased posterior vertical withers, mandibles regress, condyles retrude to their pretreatment state, tearing a path back through recently healed intracapsular connective tissues along the way. This causes a recurrence of symptoms, sometimes worse than before treatment. It's as if the bones won't quite fit in the envelope of musculature in which they are housed. The bilaminar zone must nevertheless be decompressed. So those in the FJO camp force the issue and then fight to retain it in order to keep the patient headache free. 

So while the detractors of the FJO philosophy smirk at the inability of advanced mandibles to always remain stable in certain cases, its proponents work continuously to increase their understanding of how to obviate these problems. In spite of them, success rates are extremely high when appropriate measures are employed. This often means finishing the final adult vertical dimension of occlusion prosthodontically instead of orthodontically. Thus vertical relapse is obviated. It also means fortification of the completed procedure with the night- time use of retentive functional appliances during sleep for years after completion of the case, or sometimes for life. Detractors consider this a failure of the FJO philosophy. Proponents consider it a success because even though we are at the outer limits of our knowledge on these issues at the present time, regardless of what measures must be employed to keep the condyle in the relocated, "advanced" pain free position, as long as this is done, the headaches stay away. Neuroscience makes it all plausible. Astounding clinical success makes it all acceptable. Functional Jaw Orthopaedics makes it all possible. 

BONE: MANDIBULAR/CONDYLAR FUNCTIONAL POSITION AS A DETERMINANT OF TMJ HEALTH 

The hamartia of the older, more traditional fixed-appliance-only philosophy of orthodontics is that it never fully understood the concepts of mandibular, hence condylar, functional position as being the prime determinant of TMJ health. The traditional fixed appliance school generated a rock solid mandibular arch form either by up righting crowded lingually tipped mandibular teeth or generally levelling, aligning and rotating teeth in the mandibular arch with fixed appliance technique taking advantage of the bioplasticity of the dermal bone of the alveolar ridges in the process. Severe crowding was usually never thought of as a matter of forward drifting of posterior quadrants due to collapsed arch form and/or lingually tipped lower incisors that should in turn be relieved by means of corrective molar distalization and/or appropriate anterior tipping of incisors, but rather was most often "corrected" by means of bicuspid extraction and resultant space closure techniques. This made for a shorter, narrower arch form, an arch form to which the maxillary arch was then subsequently and simultaneously fitted. Regardless of the technique used to obtain ideal mandibular arch form, the accompanying overjet was generally resolved by maxillary arch retraction by one means or another, with or without matching upper bicuspid extraction. As a result, they first created a proper dental/ orthodontic arch form in the orthopaedically incorrectly positioned member, i.e., the mandible, then subsequently took what was actually the orthopaedically correctly positioned member, i.e., the maxillary arch form, and brought it back to meet the retruded mandible. Put simply, they took the correct upper member and forced it back to meet the incorrect lower member. If the joints remained quiet and the patient remained headache and facial pain free, the only standard of objection that remained by which such treatment could be criticized was; first, whether or not the face presented a sunken in, flattened, or "dished in" profile around the corners of the mouth due to lack of lip support that resulted from the smaller shrunken and retracted dental arches, and secondly, whether or not the case would remain stable long term in what we now see from hindsight may well have often been an untoward perioral muscle environment. Some cases could withstand these criticisms. But a serious number could not. And once it became known from other circles that the correction myofunctionally of the post-treatment bicuspid extraction fixed appliance TMJ case involved mandibular/condylar decompression and advancement procedures predicated upon initial redirection of entrapping maxillary incisors back out labially once again to provide clearance and proper housing of the subsequently advanced mandibular arch, the entire fibre of the fixed appliance extraction/retraction oriented philosophy of orthodontic treatment began to seriously unravel at its very heart, yet not without enormous resistance. 

Thus the problems of a controversial assault on entrenched orthodontic treatment standards was grossly compounded by enflamed, and at times unbridled, emotional reactionism. This left a certain portion of the stalwart members of the fixed appliance philosophy in a seriously compromised position of double jeopardy. Not only did they fail to assimilate the enormous potential of the condylar-position-driven FJO philosophy on a scientific level, they also failed to open-mindedly confabulate with their inurgent, dissentive colleagues on a human level. Factions polarized quickly and both sides recoiled in efforts to out-accuse the other in a battle of literature-citing "one-upsmanship". Ego, fear and condescension at rimes uprooted scientific objectivity and temperate reason. The financial ramifications of this methodological polarity brought into play manipulations of litigation and third party insurance carriers which together surely represent in its darkest sense the complete antithesis of the scientific method. It was a metaphysical free for all. And, as usual, when the truth suffered, scientific progress suffered, the honour of the profession suffered, and" most importantly, the wellbeing of the patients suffered. For this we should all be ashamed. 

CREATING THE FINAL OCCLUSION

After nearly 100 years of orthodontic dominance by the fixed appliance oriented philosophies and techniques for the treatment of malocclusion, the notion of an ideal occlusion that could serve both as a goal and a standard by which the success of treatment of a case could be measured, became securely entrenched. One such standard, well known, modern and often cited in the literature, lists "six keys" to the ideal occlusion which were derived after studying a large number of natural, non-treated, orthodontically ideal occlusions. Other standards also exist that are much older. Yet none of them ever conceived of the status of the temporomandibular joints, resultant of that occlusion, as a point to consider. Given that the FJO philosophy accepts, and both modern clinical observation and emerging research evidence supports the notion that the occlusion determines where the condyle/disc complex must abide and not vice versa, these traditional orthodontic occlusal standards must be prepared to stand in conjunction with proper pain-free joint function, or sacrifice themselves in lieu of it. This means that traditional standards of correct post-treatment occlusion must be modified to accept that a proper occlusion is in fact any type required to secure the joint orthopaedic condyle/fossa complex in a pain-free functional position even if traditionally. held standards of ideal dental cusp/fossa occlusion must be compromised in order to do so. Due to our modern day knowledge of the relationship between functional joint mechanics and its relationship to chronic recurrent headache and facial pain, with regard to the post-orthodontic- treatment occlusion, what is traditionally ideal and what is actually correct can no longer always be the same! 

Since the Functional Jaw Orthopaedics philosophy is predicated upon neuromuscularly correcting improper mandibular position in order to effect proper pain-free functional condylar relationships, and since this principle usually entails mandibular advancement procedures, there is often as a result of that advancement the sequela of a posterior open bite attendant to "down and forward" mandibular repositioning. The closure of that posterior open bite can be accomplished by either passive or active orthodontic means to secure the advanced and corrected mandibular/condylar position. But as far as the FJO philosophy is concerned, once the bones (TMJ) and muscles (Class II neuromuscular sling) have been properly addressed with functional appliances and other techniques, the closure of the posterior open bite is not restricted to mere orthodontics alone, The allied dental disciplines of prosthodontics, crown and bridge techniques and even operative dentistry techniques may be enlisted as needed to complete the supportive final occlusion. Thus it may be seen that the philosophy of Functional Jaw Orthopaedics is concerned with proper maxillofacial, complete system, joint/occlusal function not mere tooth-to-tooth dental interdigitations. Hence it does not consider itself as merely an orthodontic philosophy but in actuality views itself as a more encompassing, holistic, total stomatognathic health philosophy. It may also be seen that since the treatment of functionally induced condylar displacement type TMJ headache and pain dysfunction problems requires 1) "functional" appliance-type techniques to reposition the mandible followed by 2) anyone of a number of allied techniques to close the subsequent posterior open bite; clinicians who want to treat joints had better know how to move teeth, and clinicians who want to move teeth had better know how to treat joints. The alternative is to merely gamble and hope to get lucky! Patients deserve better.

THE PAIN OF UNCERTAINTY 

Those who study and master the techniques of the Functional Jaw Orthopaedics philosophy as applied to orthodontics and observe the results effected in clinical practice never revert to more limited traditional methods - never! Those who resist or even outwardly attack the premises and techniques of the FJO approach have seldom, if ever, really understood them. Many have not even observed them first hand, nor practiced them clinically, but merely take their positions on the mere words of others - others who may have their own hidden agendas. There is a great deal at stake here. It is not a game for the faint of heart. And due to the polarity of the various factions, a choice one way or the other automatically places a clinician in one or the other of the two basic camps. It is unavoidable, unforgiving, uncompromising. Science is always that way. 

So those who would practice orthodontics and/or TMJ therapeutics must decide. Young Prince Hamlet was right. Life's full of tough choices. While the factions continue to argue, egos writhe, enmity quickens, and schemers calculate, with the honour of the profession, the welfare of the patient, and even the peace of the individual practicing clinician's own con- science hanging in the balance. Spiritually closing one's eyes in apathetic denial won't make it all go away. Each clinician, teacher and researcher must carefully survey the truly monumental clinical evidence and carefully study, weigh and consider. Nothing less is acceptable. The gravity of what we are dealing with here demands it. That gravity, a projection of the reverence due to treatments applied to the human body, also lends a sense of urgency to this mission. In the end, it resolves itself down to a matter of human dignity. For through all the clamour, the controversy, the posturing, and the conflicts, as the common individual considers the evidence and whether or not to assume a position, this inherent sense of dignity deep within the human psyche disquietingly stirs to remind one that the medicolegal clock is ticking. And with that stirring a faint voice from within seems to hauntingly whisper, "Doctor, arise, take care, it's later than you think!" 

"The world has achieved brilliance without wisdom, power without conscience. Ours is a world of nuclear giants and ethical infants. " 

- Omar Bradley 

American General Speech on Armistice Day 1948 
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